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In this study, the efficacy of pyridalyl and chromafenozide insecticides and the
parasitoid Habrobracon hebetor alone and in combination with insecticides against
the tomato fruitworm Helicoverpa armigera in tomato farms in Fars Province were
investigated. Chromafenozide + parasitoid and pyridalyl + parasitoid treatments
controlled the pest population better when compared to the application of each
insecticide or parasitoid alone, which indicates the increasing effect of insecticide and
parasitoid when used together. The highest healthy green fruit yield was observed in
pyridalyl treatment, the highest healthy red fruit yield, and the highest total yield was
observed in chromafenozide + parasitoid and pyridalyl + parasitoid treatments and the
lowest was observed in the control. Also, the lowest amount of damaged green fruit,
red damaged fruit, and red rotten tomato was observed in chromafenozide + parasitoid
and pyridalyl + parasitoid treatments. The highest amount of damage was observed in
the control treatment. In addition, the highest increase in total yield was observed in
the treatments of chromafenozide + parasitoid and pyridalyl + parasitoid treatments,
and the lowest was observed in the parasitoid alone treatment. The integrated
treatments had the highest efficiency, the least damaged fruit, the highest yield, and
the highest increase in yield. This study showed that pyridalyl and chromafenozide
insecticides in combination with H. hebetor are a suitable method for controlling H.
armigera in tomato fields.
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Extended Abstract
Introduction

Extensive application of insecticides has caused the phenomenon of insecticide resistance in tomato fruit
worm, Helicoverpa armigera (Hbn.). To prevent the development of this process, scientists believe the
frequency of insecticide application against this pest should be reduced. One of the methods to reduce the use
of insecticides is to integrate them with biological control agents. In this study, the feasibility of controlling
the tomato fruit worm in field conditions using an integrated pest management method with the use of two
selective insecticides, pyridalyl, and chromafenozide, along with the most important and widely used biological
control agent, Habrobracon hebetor (Say) has been studied.

Materials and Methods
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To evaluate the effectiveness of the mentioned insecticides and parasitoids on the pest in field conditions,
an experiment was designed in the form of a randomized complete block design in six treatments with three
replications. This experiment was carried out in two tomato farms in the Kooshk area of Marvdasht City in
Fars province in 2019. To conduct field experiments, two fields were selected at a distance of more than 1200
meters in the Kooshk area to minimize the possibility of movement through its flight. The tested treatments
include H. hebetor parasitoid, pyridalyl + parasitoid, chromafenozide + parasitoid, pyridalyl, chromafenozide,
and control. The first three treatments were done in the separated farm and the next three treatments were done
in the other farm. The number of the released parasitoid was 2500 per hectare (2000 female insects and 500
male insects) and the application of pyridalyl and chromafenozide insecticides was done as recommended field
concentration, 150 ml. and 1.5 I. per hectare respectively.

Results and Discussion

The highest efficiency percentage was observed in the treatments of chromafenozide + parasitoid and
pyridalyl + parasitoid and the lowest of this parameter was observed in the treatment of parasitoid. The highest
amount of damaged tomato fruit was observed in the control treatment, and among the tested treatments,
chromafenozide + parasitoid and pyridalyl + parasitoid treatments caused the greatest decrease in this
parameter, and parasitoid treatment caused the least decrease in this parameter. The highest healthy green fruit
yield was observed in the pyridalyl treatment, the highest healthy red fruit yield and the highest total yield were
observed in the chromafenozide + parasitoid and pyridalyl + parasitoid treatments, and the lowest of these
parameters was observed in the control treatment. Also, the lowest yield of damaged green fruit, red damaged
fruit, and red shriveled fruit was observed in the treatments of chromafenozide + parasitoid and pyridalyl +
parasitoid, and the highest of these parameters was observed in the control treatment. In addition, the highest
increase in total yield was observed in the treatments of chromafenozide + parasitoid and pyridalyl + parasitoid,
and the lowest of this parameter was observed in the treatment of parasitoid.

Conclusion

This study showed that combined treatments (pyridalyl + parasitoid, and chromafenozide + parasitoid)
compared to single treatments (insecticides or parasitoid) had more effects on tomato fruitworm larvae so that
by killing most of the larvae, the population of the pest has been reduced and, in this way, the tomato fruits
have been protected from the damage of the larvae so that it has increased the yield. This study proved that the
combination of pyridalyl insecticide or chromafenozide with the parasitoid wasp H. hebetor will be more
successful in controlling the tomato fruit worm than the use of the insecticide or the parasitoid alone, and as a
result, the use of pyridalyl or chromafenozide insecticides along with the parasitoid H. hebetor in the integrated
management program of H. armigera is feasible.



& .
» N YR
Y o ke ¥ 2199 41/ ué'? L‘/f by~ _
» Q@ » s,
YEYY—YASA vjj/'{u: u;;,%u,&':

Homepage: http://ijpps.ut.ac.ir/

Helicoverpa armigera (Hiibner) X 94> 95 J193 0ga0 P35 ylgo (g g
Habrobracon hebetor (Say) g 3131 yeu ) 9 (dbwwws S A5 0 giud> @il b

5‘4‘)}0 bu),& gL
Tole 5 (Fad 525 | HT (oo 1 @8] G0 g3
ardavanmardani@gmail.com :asbll, .oyl )8 )lyas oKy (ands qolio g (55,5l (BaSiily ¢ S 5alS 09,5 )

sabahi@ut.ac.ir :asbbly .|yl S (o)l slEihy Ll mlie 5 (5555LiS HBuSKily (K550 09,5 ¢ gt oy g .Y
asheikhi48@gmail.com :aebll .l ! ¢yl 45 ¢S 5:nlS Clids dumsge .Y

oS> o SleYb
Habrobracon hebetor wsgx )b 955 9 bl5eleg,S g Sl po (slayiSoyio T imgs ol ) o go
55 > Helicoverpa armigera S5 54 Jlys ogeo p5 aule i > b (Al &0 & 5 a5 &
2955+ J s 9 )98+ Wl598leg S (layles . d)S )8 )0 3y90 ()l il 3 (S5 3455 ac 50 gy Ao

oximd 5 &S 1008 o yia |y 2l Cumax (2o 4 A3505k )55 b g it 3,18 b duylie )
Ml w0900 3, o s i ol ot b o0l pl&m 15 5905 y55 5 (iSo i (SAS WA ]
9595+ wligBleg)S” slaless 1o JS 2, Slas (s g ol 5008 000 3 SMae e el Lot 2 g yyvy s rcdl o g b
Ol S opzen A5 el aald Jlosi 5> ol oS g 385k 595 + e 9 WLl e ivvrr S50 g b
J‘JI"\")"’ 9 A‘j?"’)l)l’ o9t J"")?"BL"?); LSL&’)l““ » °W )‘)5 g odud “"‘""‘“’I )‘°)5 odgd wl o 0gu0 VEY/VY/Y - :L’”)'l:” é)b‘
2 I Ses (Rl cnpiia ol pogMe b eaaliie aald e > o) eyt g 9Lk yesi + NEATANACER RS PR
2955 ot )3 aomisl B ol pieS g A3530k Hes + by 5 43505k e + wljsidles)S sbajless
Jsame iy 0l 0900 (5105 ¢ 2L)lS ooy (Bl (slolos ol s -5 osmliio 1505l
2 Lle8legyS g Sl (sl jiSopin 4 ol lis adllas oyl il 1) o Slas iul3al i o W0 lgds
it Cuslio (S5,34265 £)lj0 3 )l 0gee £S5 Jlaa yokaie 4 H. NEDEIOT w35 il yoij b 3l o 0 e s sge a8
il oo 95Tl
S Slae lico als]
opi> 5l L Helicoverpa armigera (HUDNEr) S5 yb4s 65 )l ogm )5 sloe (omyyr (MF+F) i colyS (Sud g all €38 o olao £0)lg3)) ¢ by U]

DOL: Y-V (Y) OF «lu/ SKiials il 4pii glasyje bulys 5 Habrobracon hebetor (Say) sssuhl je; 5 (wbess o 25
http://doi.org/10.22059/ijpps.2024.371559.1007052

Sty © oy o8l Sl Ao bl
Bv_Nc DOI: http://doi.org/10.22059/ijpps.2024.371559.1007052



mailto:ardavanmardani@gmail.com
mailto:sabahi@ut.ac.ir
mailto:asheikhi48@gmail.com
http://doi.org/10.22059/ijpps.2024.371559.1007052
http://doi.org/10.22059/ijpps.2024.371559.1007052
https://creativecommons.org/licenses/by-nc/4.0/

’f'f‘pjdsjlaﬁ‘)le.gja%5;3.);0/[9/&%1,&’03}/&44)&1 Yef

Aodio

olgls 4 3l Lycoperisicon esculentum (Mill) (Lepidoptera: Noctuidae)  ole pU b (55,8455 olS
ezl )3 (iaj ol G lgis 4 e 5 0ud Lyl o)l wad3Ls ()8 awlgl )3 &8 canl g0 59887 (o092 9 luilmedly
Shgs oS S lgis 4 am & gloj o 3l g 030 (g ol slds polss 4 pasoma ()8 Bl )3 &S ) b ord e ot
(Qeshm & Kafi, 2006) cul 43,5 )18 oslatul 5)50 lon ool oo 4

osls JJs 4 Helicoverpa armigera (Hubner, 1809) (Lepidoptera: Noctuidae) 55,845 65 )lgs ogu0 p,S
4y BB LUlg (Reed, 1965) sb; (s)s)b « (Zalucki Jallow, 2003)& gy (Sbsee diels wilo oo Sig
bl 3 YU oUlgs o (Fitt, 1989) (o Les! j40Ls opsls « (Farrow & Daly, 1987) oYob (lacdlus & alpe
ol 33 (5,8 dn o5 10 bl oy yiepe e 51 (McCaffery et al., 1986)  olows (sla iSo pis 4y Comnd Canglio
b s @2 U 9> Wi g 9 Of bl & ey (S5 )855 )l 0900 £57 35 (o iyl (el alox 51 Lo y5tS
(Fitt,1989; Darvish Mojeni et al., 2005; Khankani, 2012) 15" sbx) Jle 43

Habrabracon hebetor (Say, 1836) (Hymenoptera: sisujll jes) Aile ¢ s laids 51 odlazul
) sl gy ales I (Hussain et al., 2015) cool (55,5 4565 jlos om0 p,5 9,Y M50 31l 45 Braconidae)
8l G Slae Jolo 030 0 9 e 5 9985 ol nime Sl (6l il 00 aogi 1l Yoo (sl oS
.(Pineda et al., 2009; Saber & Abedi, 2013) 1l .

525 JolS ol e 5 ol 03,5 gl b a5 el bl Tomg S Tl adgnill S H. hebetor g5
(Taylor, 1988; ol oas (5,135 b Jb cslag,¥ (soy o cudlad oyt S o ajlyb 1y o] e Lod g
SioeS odlel g 03,8 (opScdn (S b dtwg 5| zg,5 5l m odle slayes; Eliopoulos & Stathas, 2008)
5 s (Oluwafemi et al., 2009) W' o Sl (50,055 syt |y Sl €Y 3T oy WK 955 ) sl o
69y S2sS gladios 3L g o3l Oygo 4 1) 365 SlapSS a5 00,8 @by 55 L) ol el (e sl
o okaie ol (6l g 10 5L Sbjwe 435 4 e3le il yis . (Hagstrum & Smiittle, 1978) uas o )5 o o
(Magro et al., 2006) 1S’ o 435 p3 5 Joeo 5l ol )15 Cadgon | lise 5 10 395 533050 (04 9,8

Jhsn oS5 90 B ol o 51 457395 (0 I 4 (S5 25 0 )5 oo sl (93L) (pleend sla S 0l
gy (oo lesd & (B STL SLS 5 cp s I wlie8leg S

3 ol > Syt Sy plgis @ Voo ¥ Jlo )3 )l o) &5 conlla g gl 09,5 il e (S 5 sy

ly S 5 ol K8 gogigogms pb & (Gyl§ 85 ey (sla Lo )3 by b 4 08 g yl§ Al ool (sla gt

(Nishimura et al., 2007) 55" iy gl JS 53 ®gihpogn L'®sily ()l slapli b 5 A5 03505 &j90 4

) sl 45,5 5 Naseital o g, b oS5 00,8 55 Sl (IRAC, 2020) oS1yl sised, ol 1 -

1Solanaceae

2Ectoparasitoid

3Gergarious

4ldiobiont

SPyridalyl

6Chromafenozide
7Dihalopropenes

8Sumitomo Chemical Company
9Pleo®.

18umipleo®

1Compounds of unknown or uncertain mode of action



Y0 /K0 Sl /. Helicoverpa armigera (HUbNer)  Kisas s /55 oge0 o 05 jlgo oyt (iisigfy — (oode)

(Sakamoto Igus se oxliwl ol (claais 5 Yhgd o)) Jb ()b g JU (slaainly o) ade i i pis
55 )l o0 )5 5 0598 p)S 955 gd aly p)S A x5S p)S 59y IS 0 ol olnl > et al., 2005)
.(Sheikhigarjan et al., 2021) ol suis o3 55,8

Syt Jpame § Slpio b 0aiiS @la LS 5 Plagyjlide Jsined 098 jl e (20l wljsidleg,S
JBT gensaST 03555 CanisST LS 5 09,5 ) (i pds (l 905k 79U (908 Slopl & (yl§ <85 9
L O (sl i @) (DLY (So,k 05 b (SCP 50yl Le qlo gV 93 g0 & 2iljgiblog Sl b S
Bl 3> 395 (oo oolital (K505 5 Sy slaals i (55058 olomodly alS plS) Sl > ol oSl
(Sheikhigarjan et al., 2021 )cuwl o cud (53 455 Hlod 0900 £, 59y LIS 0l (]

Cuwl 043 Lo 180 pui S| (pdm ) Cond (5584255 0900 £ )3 Cunglile ooy oy el oS0 plx 49y 2 B puae
D55 oyie & Sl Caaglie b yinS il 65 gl> (<ly (Mosallanejad & Gholami, 2019; Hussain et al., 2015)
J)f Cu e cdl L)"l d..«.LC l.muufo)w .)ﬁ)lg Lb &S A ).Lu U" » u&wﬁohf poos cww @aw w.mlf 9 (P
Copde glp ol ol gl i Hloe Jolge jl ooliinl b o 8485 ¢ (2S 0 pis Crume LialS la g, 5l SO
2 2lje8lagyS o Jll ey (Bl (S0 pds 93 5l (Ko 2,8 (AL (b jlesl asyjo Ll )3 (584255 050 S
2 4 e 51 S ym LIS A elil H.DeDEtOr ;555 in ] (gt Yoo Jolo 093, 5 5 oo iotes SIS
85 )8 sy d)90 (Bl Cjgo g

bogy g 91ge
Ephestia kuehniella (Zeller) & 3T o i 39

3590 H. hebetor asguihl ye0; oygp 50 bawlg d bise olgie 4 g oo 9, alspo )3 E. kuehniella >l
po2iSds) jl oyt b ool Cuws 4y (slaesd aly 1 pols Gimgly )3 b ool 3] sy Cmar 85 )8 o3li
055 el YV Jobo &) )y slacd s 9,0 o)1 a5 poliaie & b St () i cing e lius o
A5 a5y (p)S ¥ r) s 5 (P 5hS S0) puS )] 5l gl (e s cui lis)| g yio Lo VO

H. hebetor %igs }) )4 3983 o439 2
sladiges 5| (lmoyids g lag,Y) odd (yglaen (sloyes; 4l » H. hebetor wignjhl o5 2Kkl coxes
Sl 3 3550 (i SigS lain S300 o8 £l30 5 45 H. AIMIGETA 5 ,54255 s aseo 5 00 il
Uhgy pebel p H. hebetor gl jeu; (aBiulejl (yop selate & 03 S5 cidg ok (5yglaen (o)l

(Sedaratian, 2012) . solitwl L3 )ls (golpiuiny

1Dibenzoylhydrazines

2Nippon Kayaku Company

3Sankyo Company

4Ecdysone receptor agonists, Growth regulation
5Suspension concentrate (= flowable concentrate)
6Driftless formulation

7Matric®



1FeF 090 6, lad ylg g olxly 6,90 iyl ) (Kb jedlS o 4 pii Y.&

odlaiw! 8 590 SO AT O g

c3lo 5 07 EC (550 8 Mgl cogr 55 L) Jells oy 1ol e oy cnl o odlisial 350 (gl 257 i
TS e 5 8L 5 07 SC ggmgo s @S sle 5,05 pb) wligiilos S 5 (015 TS sosiveges <853
59 1) Commr cpyidin lj9i0lag S g Sl o (2Kt lajl Laslpid 53 0 plol (slastalojl gl ulul g (0l
(Mardani et Ko o3> jlis H. hebetor sisu;lb ja05 (595 1y Caows (pyieS 5 (5)34555 lod om0 p,S (slag,¥
al., 2021)

H. hebetor a9 |14 1883 $9) LS0 i 531l 51 b5

b o plool (ol asjo bl > (15 il (g)luly b)) asgnil slayess ilela) sl gloj e o sl
aibate )3 gly (K ypansS aeyie So Yl Jad baulsl ) 435 ill 5985 59y wligdleg)S g Sl (slaiSopis
g gi; 9 l.muufo)w )Lo.u dl)g Ly 9.)) gy duw ¢)9E.1.4 U’] d‘ﬁ W) ‘Dbul u»)lé ul.w)l 3d Cuddgye uL.w).Q(» &»95
5 OS2 V00) Jlpe oS pia odd dpog (e b (d Sl S8 4 5 Ol (ald les (o
~E2000 Juo-Ugl = ptd 93 = (st leow S b Jolone (108 ()l g8 U (WS 2 il oo 10+ ) l28leg S
ald jlogs 53 oAb 03l )13 gy b 59y )P i S D (Bh gl (bgye JiU g Wbl e85 b el
ol i g9y Gtalesl 5,90 sloiSoptn )l lise i) slp 45 (3l slore slie T b (Sj3a25
Jloi iy | (28 S dw B 93 oBbJgle Sl g Goy Ve 9 Ve A0 N B Sloj Jold )3 adenihlb ye8;
ik 2 (193 059y 03le 5955 VB Sai g 5 0313 13 (e Ble & a8 @) 6 B )b (19,3 5 ok 0D
Ol Jslome 4 ansl 4y a5 S 5l dayguss 03 (ly b duass 905 S L9y S )L 53 g9y A (Silulay
S5 Plo laas g <8 > 4 0B gopld SOy b ST Slidis ad g iylowd 00 p0 e Sl cslis YF CublS
LD 0 D gute 8 50 I5Dg0

&Mk o) 10BC 5lslisl bl 2 H. hebetor wssnjlly yo05 sl of o 2yglp ()bl 0)90 4 g b
So ol 0y93 a5 Cunl 155 (LU o, Vel i o)ll 0093 b g 59y Yo BF G )l 093 3905 (s lk
5 Syo o o Sl coge S i o oblai Bl ool 5 45 Slej o3l 5 ol Sylee IOBC cioyss yolasl S
(Hassan, 1994) 545 islojl 5)90 jliils ;5 ye

Objis =) b pbosl (o yiSe pis Cuou) (I0BC) (s oo (Sl lojlo 3 bl (ol GlaS 5 (g 09,5
O e 9 S ) bl 5399 BV (o> A B e 9 S pe) Jlolj (08 Y (03 5l 3208 e 9 S )
(Hassan, 1994; Biondi et al., 2012) (40> A% | jiin yo 9 S po) 3Ll —F 5 (10> A B A

1Sumi-pleo®
2Sumitomo Chemical
3Nippon Kayako
4Runoff



YoV /K0 g Sl /. Helicoverpa armigera (HUbNer)  Kisas s /55 0ae0 o 05 jlgo oyt (iisigfy — (oode)

S1ae 30 S ivlo 3T

T B > tlejl (gl aeyje baulyd )3 8l 6oy g3l sge g oad b (slaiSopde o) LSyl Hekaie 4
S dilaio ) (58425 450 90 50 halejl ol b Alb 1SS w b Jles (b (ol Lol Syl
15 bl WA Lo b oyl il 55 gy i o

Ao WWer Sl Gt alols 4y 1S S o b plST 50 ds 50 9 S dilais )3 gl o sl talesl pll ol
ot oS adlate e (glmsl (Big a4 g bty JBle 4 o jlan b ) e85 bule (ISl b s bl
ol 4 g il ddlale LI (sladl hg Can 3 oS A OBl (GlaisS 4 o 4y G de 3o 93 Cumbge Canl (50 &
Hgds Jite £)l50 (3 bawgs baygsj &0

Tiasl 8 1 555) Fo VAR sy slas o3 (o505 s5 (sl gy ol i 55 edlS sy (g5lodlel 51 s
g ya sl Vo Ciudy 93 o dlold .bud cudlS o )3 SO Oygo 4 Cindy 93 ) skl slaylgs Byl g3 4> (il
ialojl S dw Gloss ya (gl (bl Sl g g, iz D B)S iy e il Fr sy G 0 LS 9 e alold
48,5 jlai )> e VIO o yS pu Juolgd g 3 mupeyio Ve/Ae x Qv S a olal il astiie (&) VA gaesre )

slo )T b ylowd

+ wl5g8log,S =Y ¢ 1gu5hb e + Sl e Y < H. hebetor wsgn ;b jes5 =) el ¢ jialejl 5550 (sl )los
s 392 (35905)0k y985 (Sluly g Syt Sl eslisul (yg) mld g Aljgidleg S =0 ¢Sl =¥ Sl 5985
Dy Sy 51 VD 5, o i) dee VO w5 4 glde 5o ol duogd cldale b pl iy l5ei8leg S o Sl

sly b plonl (Blow €85 Ojgo (S9eyp Al L &S (K 3ersS g ogme p)S Cumer Slon gl onliie I
Colo) (S3a25 I om0 )5 0ag (9058 59T kB Al 93 (B8 I puy athn S 28l ) Jly gl los e
oLl ply a4y 5 (gl dlawd LSy Goy 90 s g odld J1)8 £)l5e 5l plaS” o dasls ) (IDUK ¢ Jluis yio) K508 8y
o) il blES 55 gy a2 (g9 (Bolal Sygeo 4y 38 (SjpansS ogee S sl olasi b b g Ghiled Ll
S S Wb (o0 odalin (69)Y Cuner (p e & Slp zol Oloj jl e oy Cdn Ad oo yledd de)ja (S o g 435
OS-850K Juo ((syid Y+ jlo ¥ (gy9550— sty ST gydad (il lawgs b 4iSo pis 0l dpogs cilale b sialoj]
b ot Jala a3 m T g gl 9 b e gy iU b (ool rdapuian <8 5 L)

Ho 0555l )95 s wligiblogyS o Sy sloiSopde ol Lhalojl j) odel cuss & mlis 4 a2 L

e13%)
o2 Ve olate ol sl b ploml (ollew 51 9y VY 9 Ve dn s g (Bl Sl s gy S lags o peiged
Oholesd 013 sl g ol (sloogee 015 (slag,¥ sl g bl ctlel @08 ja Sle s, g 5l (Dol g0 4

MRV GO

1Sun 6189-F1
2Nunhems
3Funnel trap
4Muitsubishi



’f'f‘pjdsjlaﬁ‘)le.gja%5;3.);0/[9/&%1,&’03}/&44)&1 YA

(Henderson & Tilton, s edlatwl giki=ygwysin dslee 5l Lialejl 3590 (slaylews 21,18 doyd 35905 (sl
1955)

1_Ta xC,

Efficacyof treatment (%)= [ } x 100

b>la
(Ca) s 3L )3 0155 (slng,¥ 5l :C g 3,08 51 (To) Ui 5 (Ta) e sloss 53 055 (sbogy¥ slaws T ol 5 &
ol 33,8 51 (Cp) i 9
2 Jyao 00555 b g 039 g (50,8 9 o) (52 dsS (Sioms) olsl 2 g il gla o 53 3, Shos 5
31 oiolesl 3590 slaslews 53 o ol (slmogue Mo yd 3590y (gl i plou] Calise (gla e 4 bgiye sla o)
3 edlawl (Mahla et al., 2017) g,
Number of damaged fruits
Total number of tomato fruits
b o pSle dunlio g Judoo g o0 48,y wibylg 4350 (6ylel 903l b islejl opl 5l sdel Cawd 4 (slaosl
A5 bl (Y418 450s) SPSS (o)lol 53l 5 bawes amy3 & Jloin! paw 13 (S5 905

Damagedfruits (%) = %100

P ™)
lo3T 830 S o T 203

bolpd )3 8l Yoo dloyo oyl > (SpansS b oge S adde hlojl 350 clajlesi 2 4 byye gl
dw ) dmd e i 4Ly uibyly aims lel gesl b a5 ok len Ll od &)1 Y Jgds 3 cslas, e
Af=¥ g Ve p<o/ee V) od)lea 5 (F= N0/ Fedf=¥ g Vee p<o/evel) o3 (F=VE/OVEdF= ¥ g Ves p<o/een)
3 om ey cdn pd Lol ey (g)lo dme BT Iyl 4y b 389251,k )95 e (bl Jglme 5l s 59, (F= VAIVS:
T b 5 a5gnihl yss) + wljsiles S sbales b dguihl sess 5 Rliedleg)S (il Lo (oL Jslone
(F= Y IYAAf= ¥ g Ve p<<ofee e V) iy (g)ld gime OS] 1500 51,L 5505

+ My g 59050k 5985 + LligiblagS ol )3 2l Loy p iyt (bl glne S Ly slajgy ded
A osalie 139550 59555 Jlesd )3 il ol pieS 5 A3 5Lk e

sl > Blsloxe Sl g 5oy 03)az 5 00 e caw 3 H. armigera (S53as5 )l ogie o5 aile Jalojl 3,90 slajles (10)3) (LY Jg
sz bl > il g als o

(e slas® (1, Sila) I o
ol 5l e slajg,
03l 0 Can A

va/fs £v/vaa Vi/-) £YyMa SYIA- £ /57D ¥5/AY V/-08 el
vs/ss +y/vva vy/oa +y/vva SIYY £Y/AD ¥O/YY £¥/\va sljsdleg S
AAREATINS) a-/vy £o/\ab a0/5¥ E¥/¥ab Y\ 2¥/ash *0s9mihl s
a¥/.v +a/ara a./\Y H¥/ara IRYREEVARY: £5/¥Y 11/¥0a 55l 5985+ Ul
ap/-+ /v a./05 1¥/voa AV/SY v/Voa fv/-) £v/ava S35l yse5+ ljsblag,S

SF 09l) oSy Gl ly 4325 (903l b SPSS (gl JIjdle 5 Lawgs 5 25,5 (gl stme EMI K0S b gt 2 )3 atliie By L oSl
L35 gl (P> 0.05
Habrobracon hebetor wse;),L o0



Yo /K0 g Sl /. Helicoverpa armigera (HUbner)  Kisas s /55 oa0 o 05 jlgo oyt (iisigfy — (oods)

2 €l oo Ay (1093 )3 (Sy3a255 Jls5 000 )5 ale (el 3y90 sl S 4 bgrpe S ¥ g
3 9y 4 53 dmd g it 48,y uilyly 328 ()bl geil gl 4 jobole sl 01 )] c(las 3o Ll
df= ¥ g Vee p< o/eend) caib oyl gme OS] ilojl 5y90 oyl ady b agu5hl 5905 Hlowd ¢ ol ol
Veip= of+8) ails gyl me MBS 00 b Liolesl 3590 sliylos o b Joloe 5 o 59y cdm 45 o(F= VY/EV:
2955+ Hl598lag)S” (slajlons b 90 5hl yos5 5 Jlsm sbajles (B dglne Jl i jgy 03 3 (F= YV =Y
s Lol (F= WEYedf= ¥ g Ve p< o/ee)) ash (ol dre BMB| W3g0l,L yoss + Jdlb w5 W3g05l)L
O stldslome Sl g 00)lez 3 5 bl ()b dne BT lojl 550 slayleg S| S ga b wljpblog,S
2995 T Jdlsm 9 3dsuihl yes) + wliedleg)S slajless 5 uenill H9s5 sl wuljgbleg)S g Sl slolas
(b sl | L slajey den > (F= YF/AAdF= ¥ g Vei p< o/e o)) cuih dgg (g)b e OS] 3505104
2 doxiaslyp ol o yieS g 18505k 985 + Uy g 503k y9s5 + Lligibleg S slasless 15 2l Lo ) oy i
A odalie wg il y5s5 e

= Jsle 5l 39y 03l g 03 «cin s ,> Helicoverpa armigera (S jbas o5 Jlss ogme p)S ade (ialojl 3550 (slaylos (103) )Y Jgoa
sl 30 bl 5 €8l oo dl> o (03 ) B

(Hlero Ut (k) 21,5 L lo
ldglre 5l om g9,
o3,k ) Ca aw
YV/\Y £Y/vvb YV/o¥F £0/YD SYIVY £5/V4a TS5V £¥/4-a Sl
YAIYS £Y/¥\b YY/s5 £v/anab ATANEATARE:! ¥a/0) £v/-2a 2)548log S
FA/) 2o/5NC OANY Y/04b SYIVY £5/-0a \O/08 15[+ Ab 3503l 4905
AO/AY £¥/\va A¥/s¥ to/vsa A¥/-¥ £A/YYE OF/AY £¥/vva 3550300k a5+ by
Veofow e/ ar/A 5/\va AB/VY £V/\Va OF/Vb £Y/AVa 23g03hl a0 + ljgibleg,S

S 09e)) by by @i G9eil b SPSS (o)Ll Jljdle 5 b g 35,5 (gl gine NS SIS0 b g o )3 alie gy b Sk
45 duylis (P > 0.05
Habrobracon hebetor .y ;)b o5

942 5 o g (FwdeunT Sl 53, Gile)T 3590 S slowi il (S5

(a5 Jls3 ogs0 p)S Lagi (S5 )esS 03 ol 0gua e (59 inlejl 2)90 sl less b 4 gy ol
Golol 905l gl &7 el ylen il ouds G Y Jods 40 glas o balyis (o il Hlpo dls o oplgl 4o H. @armigera
df= 0 5 WV p= +/V0) (b Jglne 5| gy jgy w5 )d pdiged Cugh gl s3> 4 wdad o Lt 8L (il )ly 4 j
df=0 5 Wep<+/eeeV) o> (F= VVYAdf= 0 g WY P< +/e v )) Cad o5l pdiges slacugs ady jo F= Y/- Y
@ 0193 Cawl sloogus (pSSko ( bb Jglo 5 s jgy (F= YIYVIVScdf= 0 g AVep< /-2 2V) o)l o (F= YIA/FAS
85 )15 Ginlejl 3)90 (slaless p3b Cog (6 ine 90

Ol 52 9 1 oaalie 18l jlog )d (KBar 5 003 ol ogua ylaie oyt (Bl glone Sl slajg, don 5
2955 sled g Onstdie 3553l 5e55 + Ul 5 3553l se0s + wligdleg S sl (ialejl 2)0 (sla)less
33)S dloml il cul 3 1) B o pieS” Adsn 5k



’f'f‘pjdsjlaﬁ‘)le.gja%5;3.);0/[9/&%1,&’03}/&44)&1 Yy

4w ,» Helicoverpa armigera (5 sas oS s ogo py8 Lawgs (1oyd) (5,94055 000 ol ogae jlia (69, Livlejl 3590 (slalos 3l Y Jguo
s 30 bl 5> il oo alsyo gl )3 (Bbske ) g gy 00)lez 9 0 in

(lere glhd (k) (S 3eas5 83 ol 090 I b, lo
bglre 5l om B9,
03,k ') o dw

Va/vo +-/¥Aa VEIFY £ /vea £y £./¥va YV +./vva ol
Y/oo £-/vsC YIAY £-/¥3C £/\\ +-/v-be Y/vs £-/vva Il
v/\a - /¥¥C Y/SY £./YYC YIAY £-/¥aC v/va -/vaa Lljgi8leg S
W/ £-/vob V-/5e £ /vvh oloy £-/vsab y/ay t./f-a *15505hb e85
/oy £-/vad /-y £-/vvd Y/\0 £-/vVC \IAYZ= A AT Sk e85+ Wl
v/vy £-/%7d £/vy £-/v-d YIVa £-/¥-C Y/v. £-/vAQ 239055b 5905 + Lljgisleg S

S5 09e)l) By (uilly 4525 G9oil b SPSS ()bl Jljdle i Lawsgs 5 505 (gl e BT 385 b (ygts 0 50 aliie By b i Sibe
Habrobracon hebetor wsg;lb jeuj% 548 awlis (P > 0.05

03P 4 g S g Sgw ¢ Jgatn0 3 358 (595 o 3T 3390 S slowi il (3L 3

2 5 2 )Ses (ljdl g bogee JS 5 508 ogie ia ogie 3)Shes g5y plalesl 3,90 sloslet 1l 4 bgye gl
w»l e 0900 3 ySlos wad o i )by il ylg i Lg)LeT O}oﬂ s & Hob led .l o 1)1 ¥ e
CoS (g, bxe Gygeo dy (F=A/V-cdf=0 5 Wep<o/eeV) s o8 0500 (F= Y/AS<df= 0 4 VYEP= +/+¥) 03>
S obsine ©y90 4 halal 2)50 (slnjles Ak g lhl 905 sloss j 4 0138, )8 Linlojl 390 (slalas dan 15T
IY8) Wl jaaw 0900 3,Shos (F= Y¥/-Vedf=0 4 \Wep< +/eev)) aly 13 256 o 1y 003 cawl 50,8 0gs0 3,Slos
D 3 Wi P= IYA) 8,5 )5 aled] 3y50 (slaslest I Srgma il o S Sk (e 20,55 18 el
JeaN) e85 3 Lialosl 3)90 (sbajlo den 1l Cot (o) e ygo 4 JS 3,Slas Liuljhl Lol (F= +/¥a¢ df=
(F=5Iyasdf=0 4 VY p<

bl 3 JS 5o oyt § Wl o8 0900 3)Sdes o iy (il pm Jlowd )3 @l Jw 0gue 3o (3 ki
Orrp b odalie wald lo )3 baacmiwl ) ool o pieS 5 A3505LL yes + Jdl s 5 3350 5hk Hess + ligidleg S
ey 5 355250k 55+ lisidles S sloslost 3 ot o8 5 0> Gl o8 0D sl o ogi0 3Shos (5208
P 8 3 Ses Gl it (il g oegde D sdalie dald jlag > bl ul (rpide 5 ASenibb ses)
SS9l sesj Jlesd > ol cnl (nyieS g wsgihl sesi + Udlusm g assuihl sesi + liedleg)S clajles
A5 odalie



YW K0 g Sl /. Helicoverpa armigera (HUbNer)  Kisas s /55 0ae0 o 05 jlgo oyt ((iisigfy — (oods)

(S 52 05) (lono sl :S0ke) IS 2,Shas al3dl 5 JS 2,Shos 50,5 0550 o 000 3,Skas (55 Sialoj] 2,90 slyloss 556 ¥ Jgoa

30,8 dgm0 3 Sl o Dm0 3 Sl
o131 3 ~
JS 5 Slos LX) 0393 ! ol 09 ! pS| WY Ly lous
JS 5 Slos
+\/5a +y/ava +./\va +./vra
- 104/Y) F4/ava V- /0 HF/AAC Jals
Yo /AX Y. /¥y Y/a.
+\/6%ab +\/Aoa +v/-sb to/-¥ ab +./-¥ab +./0v a
\SAIVE F4/¥va Sl e
a/ov Aaa VE/VY yva/ay <INy ¥/ ”
+\/yrab +/Ha y/y¥a 1v/¥th +5/¥0 ab t./.#ab /¥y a )
Ll598leg S
\¥M%5 \£4/20 a/Fy YY/AD VEY/EO <N¥ ¥/
+V/-Ab +)./yva +\/sva tv/ava +0/¥Y be +./.qab +./v¥a .
S SS PBTYS!
AR \Yavin! a/vy Y&I£Y WYY/EO AN AR
tv/\sa +\-/\Aa +\V/o-a +\/arb +-/-v¥b +./¥v a 554+ Ll
\OF/¥Y £5/Vaa it S
\7AN \WYEIYY AA¥ \7A08 o5 YISA Lk
xv/faa +\y/ava xv/vsa V/vab x-/-Yb -/ a + Wljgiblag S
\0A/YY 2Y/5Va
YA/ \WYA/Y - AYA FAR o]y Y/a¥ 259551)L 59055

S 09e)l) o by w35 G90il L SPSS (o)Ll Jljdle s b g 35,5 (gl gine NS 106 b gty )3 alie gy b aSibe
i awlie (P> 0.05
Habrobracon hebetor .y ;b e

(W 7]
28 ezl eoasie lagg)brial el o (55,5088 claailolopy: 1> alasd SISl wyg)r Bpan
Ji> 4 Bl 0)lg> (b 5 poams 4y Cupmd Cuoglie dnugs s £95 LIRS ¢ apmacuns; sla 59l (sl codl
2 b pgow Bpae il polate 4 (0l by, I ooliiul gy ol 5l -Cawl o (arnlo liadds (538 (o
25 )90 pyow & Cud Cuglio (lie (Ule) JEho 4y b liedd | clablre o55)sliS sladilolops,
-0y ye Ol 51 ials jelate 4 g5 0 &S ol g, dles ;I (Lawo et al., 2008) cusl 48,3 )13 - S
S bl 2las & Vgano Jalge ool Ll nl am Slae Jalge 3] o2lazal ol 115 45 3,90 20l (ploosis (sla S
olisul J Lo yiSopde jl (b (leds pr ogde it pile oljyoliS GLI cpl 4y g )l |y SBI S Jlae s
oly ks oplplo (Filho et al., 2000) s> il (EIL) (oobasdl b o ) 0 1y Sl Cmon ailgny b s
liosd SLS 5 g b s 31 plgs o3litl ¢S5 ,54255 )5 0900 £y o | ST ) (g by Jlao L 5 (3390
o o 0 3 g5 & plbaslp cpis . (Croft, 1990)  cowl"(IPM) bl Labl copie cladely LB 5
T lae sladirzn (EalS ) g ol 8T 4l b salgs (5y5laS saeilolopy: , 48y o 3l ol b S5l
o) Job LB s (Oluwafemi et al., 2009)cusls salss b (6555l Cuow 4y <8 > 5 b Jgae Mg
S5l b (ledd b Lo iSopuis Jgone yobo i) o Jolos 59y LopiSopia (ite ST > 4 o5 ol
-0 SHIPM ool y p3 canl p3¥ o JSiio oyl (0,5 Bk ys (slp <oy ! 51 (Biondi et al., 2013) 045 0 4L
sy JBlas ay (xbo (e (59) S0 i (site Sl B 3,8 o0lital )l 5 (5] Sl Cols b ola S

1Economic Injury Level
2Integrated Pest Management
3Biocompatible



Sl iS50y &S sl G ST gy @) 9305 a5 o 4 1L IPM (elaaolyy 50 88 Bluo (3 5ote 31 S0
clacals s a4 bl wul BTl b 42 pis 5l oolitnl Ban as )51 .auS e dbol anb pledd (69, (olowd
29,5 9 3 S5y ) S ;o 9 e Vgane plord slogiSo s b Gl g BT o Sjglgrsd ol
Copde sl doliy o Cunl pi¥ &S WS o dbul 0 Bun pe b G ojuds g9y 558y b Sjglgn a8 sl S
(Stark et al., 2004; Biondi et al., 2013) 5,5 1,3 a>g5 3,90 ] &l

W5le ccwolio sl Sy (S 0 b s 4 &S cunl d8ge aub ledds alex ;I H. hebetorasges il s0;
Gblie (oalll Lulyd b caslio ()5l 5 (lje ladisS dngi LB atels ¢ Jro Mgi (VL 25 olisS god g 0, 093
H. armigera o pcus dles 5l walizee ely; GBI e jolaie 4 ol (gilolay g o9l (595 slaasky ¢yl calisco
. (Amir-Maafi & Chi, 2006) 553 e |2 loysiS chlises slacaonsd ;5 Al o

H. <ol Hlee ol oloygusS Sbls i lojlo a5 ditun oo (iSs pis dles | wljgiblog,S 5 Sl po oluS' 5
& Lol el oaiis jasuie (385 g 4 jein o)l il ogou a5 sl iSe i (I o (sl 035 duogs @rmigera
(Nishimura et al., 2007) a3 o ial5 |, kol w3, 5 aslis 35U cdl cluis s oo o) oy s
Slypds il wolE )3 a8 Cuwl (IGRs) clypis wb) (claodiS maais 09,5 5 L LiSo i wljgidlog,S
. (Rani et al., 2018) xS o sbx] M3

390 45 35 ke (SbiesS a5yie 3 MlisiblosS 5 iy claiSeris slak s b il @l
doliy 5,8 o3 8 aiSopis able b Wb cov aignill (laygs) alple Bgd o Cguome HILLL oS
9y BoiSopda oluly J abj)l 4 (Sl laginghy a3l 9, 0 ) yieS Slg5 (o (ilule) U (bl o Sloj
Olypis g9y 1y My (s)lub 3l Patra & Samanta (2017) < iagh 5,0 .laisly,, H. hebetor wigsjl,b e0;
L, Bracon brevicornis Wesmael, 1838 4 Trichogramma chilonis Ishii 1941 a5g0lL (slayes; JolS
1013 8 2 390 (gl 5o 005 dogi CLE | Sy oIS 00d (Blyous £)l30 jl00d (5)5lmen) (S > g
oS Cosd 485 15 oS b b Sl 5 09,5 53 Sy ey dOBC 5 niliasl ool s amd oo L gy ol (clmaily

05 L bond by siile bl Yoo cilises sla gy 2l sy poaio 4 latmgy ST IS g0 4
Jiles (gl yjo Loyl 5 adlllas 4y (ySUgS LYo 4y o ,Siimgy g 290 00 plorsl (alKtlojl Loyl 5> (gt e Jolge
Llyd ) lagialojl (oo sl izmed 5 o Sitimgly (sl i 3)50 4o )j0 (3,5 walyd ) iy ed Gl Sz
el imgh i gy cpl b b yioles] plosl gl 1) 393 (ol (cla Cudgise g cunl bl g losd (clas, e
e Jalse 5 o S0yt il (slaloss 51 g 001> )5 cmlia 3,50 K05, 1y St iz IS L 5 03,5 Juc
48,5 003U IPM (sladoliyy g 00l dr g5 oliond lan by 4 baidd Lo yinghy ol )3 @8l ) sl 03,55 oaliswl gt
0ss plol 1S 13 45 (£3game o)l Alen 1] 30l 15 (8065l vgme ) 3y90 5 Sk (gl sl 05
H. hebetor uigu il jeu5 93 5l cpmia=e pl .(Bagherietal., 2019) 5,5 o Ll ), e2 5 (5,8 Limoh 4 olg oo
=0 oSl ¢ wgdgidg p oyl luS ganl (cla iSe s b uali ;> Trichogramma evanescens Ishii, 1941 ,
slogeo §>9J| Mo pd e eddd o lid Lol glaadl il 63,8 eoliiwl 35 ddllas (glp W palSlaal o oy Sligy
oo b calise gbajles o Jaase ol 3,Sas Lol illy 3535 (5l dze O] calizee glajlos )0 (S5 )8ds 55

lInsect Growth Regulators



YWY o0 s Sl /. Helicoverpa armigera (HUbNer)  Kisas s /55 0ae0 o 05 jlgo oyt (iisigfy — (oode)

T. 5 H. hebetor ajguill (slayss; a5 lod)S (spSdont cpin pbie (pl Cuol &l (gl dme M
3 5l Sygo 0 bl g e S diten olews (slajiSe i cly b il claan 3 evanescence
2 ol (50055 g5 o550 )5 o pto slatoly

Slgs o H. hebetor uisu sl jeo; b Sl ym b wljsisles,S bS5 51 G ya bl as sl )lis 56 b aslllas
259030k 5955+ by 9 38935 5955 + Wligidlag S lales &S (g psbo 298 o (S o b Ll El oo
Ol nimen 38 lan |y (584255 I3 ogue )5 ASg3lk 9555 9 e cljgidleg ST allia slajlos 5 yie
Dt 3 ol o8 ogmn 3,Shae sty S slass 13 oll o o3eo 3,Skae iy 5 58 o adls
Wals leg 3 3)Slos (pieS 9 WS9nill yess + Ul 9 Wenihl sesi + Rligleg S laslas )3 S 3 Sles
A oo b5 Jgazme liee Gl )3 1 il 58 8b (i) 4 o 45 omlia

S Al

L dwolio )3 (W90 5hlk ysei) + Rligdlog)S 5 4350l soej + Ul sm) (Bl sbojlogs &5 3 (i adlllas
sl (5 e S Sl 000 25 (slog,Y (59 stk (SIS S b (A35310k 955 b oS0 e ) 45 (slales
ol 5l 1) (35,8005 clbogee Gab oyl 4 g 03,8 5SagS |y cdl Cumen dag,Y yidiy piS b aS Jyg0 4
Iy iSTo i 5aal5 a8 0,8 ol adllas cpl 4SSl Coled )0 5wl 00 0, Sles (iol38] ccly g 03,8 Lads lag,Y
9955 b piSepia 38 5l Sa8se (5)8arsS g ogie p)S o p> H. heDEION sgijll o) b wljgidleg,S L
H. armigera S 34255 )lo 090 p)5" (Al Co oo doliyy )3 395 (o0 dpogs 4 13 9 352 Saled (o & WSk
255 )18 o3kl 3,50 H. NEDEIOT w5521 59555 ol o 4 wli98leg S b Sl sy (slo 250 i

S Sl
Pl 05 b ol 5 (65yltS SISl S5 3,0L8 05,5 13 4 Ailso (6,555 Al 5l 2 ySetas eyl o

REFERENCES

Amir-maafi, M. and Chi, H. 2006. Demography of Habrobracon hebetor Say (Hymenoptera:
Braconidae) on two pyralid hosts (Lepidoptera: Pyralidae). Annals of Entomological Society of
America. 99(1): 84-90.

Bagheri, A.N., Askari Seyahooei, M., Fathipour, Y., Famil, M., Koohpaymal, F., Mohammadi-Rad,
A. and Parichehreh, Sh. 2019. Ecofriendly managing of Helicoverpa armigera in tomato field
by releasing Trichogramma evanescence and Habrobracon hebetor. Journal of Crop
Protection. 8 (1): 11-19.

Biondi, A., Desneux, N., Amiens-Desneux, E., Siscaro, G., and Zappala, L. 2013. Biology and
developmental strategies of the palaearctic parasitoid Bracon nigricans (Hymenoptera:
Braconidae) on the Neotropical moth Tuta absoluta (Lepidoptera: Gelechiidae). Journal of
Economic Entomology. 106: 1638-1647.

Biondi, A., Mommaerts, V., Smagghe, G., Vinuela, E., Zappala, L. and Desneux, N. 2012. The non-
target impact of spinosyns on beneficial arthropods. Pest Management Science. 68: 1523-1536.

Croft, B. A. 1990. Factors affecting susceptibility In: Arthropod biological control agents and
pesticides (Ed. Croft, B.A.). Wiley and Sons Publication. Pp 71-100.

Darwish Mojeni, T. Bayat Asadi, H., Noori Ganbalani, G. Shojaei, M. 2005. Study on bioregional
aspects of bollworm ,Helicoverpa armigera (Hub.) (Lepidoptera: Noctuidae), in the cotton
fields of Golestan Province. Journal of Agricultural Sciences Islamic Azad University of Iran



11 (2), 97-115. (In Persian)

Eliopoulos, P.A. and Stathas, G.J. 2008. Life tables of Habrobracon hebetor Say (Hymenoptera:
Braconidae) parasitizing Anagasta kuehniella and Plodia interpunctella (Lepidoptera:
Pyralidae): effect of host density. Journal of Economic Entomology. 101: 982—988.

Farrow, R.A. and Daly, J.C. 1987. Long range movements as an adaptive strategy in the genus
Heliothis (Lepidoptera: Noctuidae): An overview of its occurrence and detection in four pest
species. Australian Journal of Zoology. 35: 1-24.

Filho, M. M., Vilela, E. F., Attygalle, A. B., Meinwald, J., Svato§, A., and Jham, G. N. 2000. Field
trapping of tomato moth, Tuta absoluta with pheromone traps. Journal of Chemical
Ecology, 26, 875-881.

Fitt, G.P. 1989. The ecology of Heliothis species in relation to agroecosystems. Annual of Review
Entomology. 34: 17-52.

Hagstrum, D.W. and Smittle, B.J. 1978. Host utilization by Bracon hebetor. Environmental
Entomology. 7:596-600.

Hassan, S.A. 1994. Activities of the IOBC/WPRS working group pesticides and beneficial
organisms. IOBC/WPRS Bull. 17: 1-5.

Henderson, C.F. and Tilton, E.w. 1955. Tests with acaricides against the brown wheat mite. Journal
of Economic Entomology. 48: 157-161.

Hussain, D., Ali, H., Qasim, M. and Khan, J. 2015. Insecticidal susceptibility and effectiveness of
Trichogramma chilonis as parasitoids of tomato fruit borer, Helicoverpa armigera. Pakistan
Journal of Zoolology. 47(5): 1427-1432.

IRAC. 2020. IRAC Mode of Action Classification Scheme. Version 9.4, IRAC International MoA
Working Group, Insecticide Resistance Action Committee, 1-30 pp. Retrieved October 28,
2021. From http://www.irac-online.org.

Khankani, M. 2012. Field crop pests in Iran (Insects & Mites). Bu-Ali Sina University Press, 719 pp.
(In Persian)

Lawo, N.C., Mahon, R.J., Milner, R.J., Sarmah, B.K., Higgins, T.J.V. and Romeis, J. 2008.
Effectiveness of Bacillus thuringiensis-transgenic chickpeas and the entomopathogenic fungus
Metarhizium anisopliae in controlling Helicoverpa armigera (Lepidoptera: Noctuidae). Applied
and Environmental Microbiology.74: 4381-4389.

Magro, S.R., Dias, B.A., Terra, W. R. and Parra, J.R.P. 2006. Biological, nutritional and
histochemical basis for improving an artificial diet for the parasitoid wasp Bracon hebetor Say
(Hymenoptera: Braconidae). Neotropical Entomology. 35:725-730.

Mahla, M.K., Lekha, Singh, V., Swami, H. and Choudhary, R.S. 2017. Efficacy of different
insecticides against pest complex of tomato and effect on their natural enemies. Journal of
Entomology and Zoology Studies. 5(5): 229-234.

Mardani A., Sabahi, Q. Sheikhi-Garjan A. 2021. Lethal and sub-lethal effects of insecticides
chromafenozide, pyridalyl and thiodicarb on parasitoid wasp, Habrobracon hebetor. Plant Pest
Research 10: 1-14.

McCaffery, A.R., Ahmad, M., Walker, C.H., Gladwell, R.T. and Lee, K.S. 1986. Studies on
resistance to insecticides in the cotton bollworm, Heliothis armigera with special reference to
the pyrethroids. Proceeding of the British Crop Protection Conference on Pests and Diseases,
Brighton, England. Pp 591.

Mosallanejad, H. and Gholami, Z. 2019. First report of thiodicarb resistance of the cotton bollworm,
Helicoverpa armigera (Hubner) in Iran. Journal of Entomological Society of Iran 39: 195-212.
(In Persian)

Nishimura, Sh. Saito, Sh. and Isayama. Sh. 2017. Pyridalyt: A novel compound with excellent
insecticidal activity, high Selectivity, and unique mode of action. Japanese Journal of Plant
Science. 1(2): 85-94.

Oluwafemi, A.R., Rao, Q., Wang, X.Q. and Zhang, H.Y. 2009. Effect of Bacillus thuringiensis on
Habrobracon hebetor during combined biological control of Plodia interpunctella. Insect



YN /K0 g Sl /. Helicoverpa armigera (HUbNer)  Kisas s /55 oae0 o 05 jlgo oyt ((iisigfy — (oode)

Science. 16: 409-416.

Patra, S. and Samanta, A. 2017. Toxicity of some new and conventional insecticides on
Trichogramma chilonis Ishii and Bracon brevicornis Wesmael under laboratory condition.
Journal of Environmental Biology. DOI :http://doi.org/10.22438/jeb38/5/ MRN-410.

Pineda, S., Martinez, A.M., Figueroa, J.I., Schneider, M.l., Estal, P.D. 2009. Influence of
Azadirachtin and Methoxyfenozide on life parameters of Spodoptera littoralis (Lepidoptera:
Noctuidae). Journal of Economic Entomology. 102(4):1490-1496.

Qeshm, R. A. and Kafi, M. 2006 . Industrial tomatoes from planting to harvesting. Jihad-e-
Daneshgahi Mashhad, 86pp. (In Persian)

Rani, G., Gupta, N., Redhu, N.S. and Kumar, S. 2018. Ecdysone receptor present in insects is a novel
target for insecticide. International Journal of Current Microbiology and Applied Sciences.
7(5): 1548-1553.

Reed, W. 1965. Heliothis armigera (Hubner.) (Noctuidae) in Western Tanganyika. 1. Biology with
special reference to the pupal stage. Il. Ecology and natural and chemical control. Bulletin of
Entomological Research. 56: 117-125.

Saber, M. and Abedi, Z. 2013. Effects of methoxyfenozide and pyridalyl on the larval ectoparasitoid
Habrobracon hebetor. Journal of Pest Science. 86: 685-693.

Sakamoto, N., Saito, S., Hirose, T., Suzuki, M., Matsyo, S., lzumi, K., Nagatomi, T., Ikegami, H.,
Umeda, K., Tsushima, K. and Matsuo, N. 2004. The discovery of pyridalyl; a novel insecticidal
agent for controlling lepidopterous pests. Pest Management Science. 60: 25-34.

Sedaratian, A. 2012 Sublethal effects of Bacillus thuringiensis on eco-physiological parameters of
Helicoverpa armigera and Habrobracon hebetor. PhD Thesis, Tarbiat Modares University.
160pp. (in Persian)

Sheikhigarjan, A. Najafi, H., Abbasi,S., Azimi,H. and Moradi M. 2021. The chemical and organic
pesticide guide of Iran Rah Dan press, Tehran,lran,p.525.

Stark, J.D., Banks, J.E., and Acheampong, S. 2004. Estimating susceptibility of biological control
agents to pesticides: influence of life history strategies and population structure. Biological
Control. 29: 392-398.

Taylor, A.D. 1988. Host effect on functional and ovipositional response of Bracon hebetor. Journal
of Animal Ecology. 57: 173-184.

Zalucki, M.P. and Jallow, M.F.A. 2003. Relationship between oviposition preference and offspring
performance in Australian Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae).
Australian Journal of Entomology. 42: 343-348.



