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2. Day After Treatments
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Table 1. Lethal effect (LCso) of Bacillus thuringiesis, SeNPV, Emamectin and Spinosad on the 3"

larval stage of Spodoptera exigua after 24, 48 and 72 hours

Treatments  Dosages E]rrn;e Slop+ SE I nter seps+5 X2 (df) (95<|)_/0ch 9 I;;:)'(C('(f/z ) Egitr:(\:/;
ggg 24 217:063 75245 0uE |, 458%54?3'257207.66) 0.034 1
Bik o048 333064 -1096+5 0258 (g iy 50 0.048 1
Cﬁﬁ% 72 225t05 -7.35+5 38209 4781'211?2'228' 50 0.042 1
oo 24 398:081 -0.3945 1.60(3) (1.11ci-zf 10 100 2870816
Spinosad e 48 477:083 0.09+5 2.60(3) (o.s%ffoa) 100 2057.751
oIl 72 468088 0.49+5 7.41(3) (0_00%_7f057) 100 2363141
20 24 soml12 36345 0.4(3) ( 4_7%?390) 23408 672007
SeNPV 280 a8 amsoo 27545 1.70(3) (3.8‘2_3;09) 220417 453566
cgﬁ:t))?ol 72 378:088 -2.3345 0.82(3) G 6‘2_1:96) 18.84 445.229
i:gi 24 3.93:099 1145 0.39(3) @ 617'?538) 661 1898.687
Emamectin T 48 3.94+0.97 -05+5 3.64(3) (1.olz§-3§51) 142 1469821
220 72 5006005 -0.4145 5.37(3) (0.212'_210_50) 65 1536.041
mg/L and OBs/Imx 10°  Toxicity Index and Relative Potency based on LCso
Lo S bl

B usL LS 5 Jeb Sl s

ol 36 o Sle anlie basled ()15 ne 4 a5 U
S eslizal b 8yt 5l 558 1 @l pgw e 55Y S5
Y dse sille do)s 40 Jlaas] sl s &S F Ol
3 O Bl e Sl slajg) pled s A8 fol-
ol @ by psw o )Y 6oy DU S

33 55Sbel 5 SENPV .5 5,5 651 il « thuringiesis
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(F2, 6=0.750; SIg=0.512) L ;5 & 5L Jylme
(Fz. 6 =2.574 Sig=0.156) (F2, 6=0.750. Sig=0.512)
(F2, 6 =0.450. Sig=0.658) , (F2, 6 =4.294. Sig=0.070)
Gime mlly (Ken 55 5 Sk (sls s phe

.(P=0.05).
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Table 2. Mean comparison of treatments against 3" larval instar of Spodoptera exigua by Tukey test
a one, three, seven, fourteen and twenty-one DAT under field conditions (P=0.05)

Treatments  Recommen Per centage (DAT) day after treatment+ SE Average
ded rate 1 3 7 14 21

Emamectin 200 gr/ha 44.33+0.66° 44.67+0.77a 55.30+120° 61.67+0.69° 61.33+0.862 53.46
Spinosad 250ml/ha 33.67+0.66° 35.67+0.77b 39.67+120° 41.67+0.69°  44.67+0.86° 39.07
Bt 20 1BU/ha 20.00+0.66° 30.00+x0.77c  33.67¥120° 35.33+0.69° 40.00+0.86° 31.80
SeNPV OBs/L5x10°  17.00+0.66¢ 23.00+077d 25.00+120¢ 26.67+0.69° 32.00+0.86¢ 24.73
Fas - 420.936 141.625 706.910 469.176 206.950 -

Sig - 0.001 0.001 0.001 0.001 0.001 -

Means with different lettersin each column (DAT) are significantly different at 5% level (Tukey test).
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Figure 1. Percentage mortality of third larval instar of Spodoptera exigua by different treatments
during one, three, seven, fourteen and twenty days after spraying
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Figure 2. Mean comparison of the number of infested host plants and percentage of damage of

Soodoptera exigua by different treatments after 21 days with 95% probability level by Tukey test. The
columns with the same letters indicate non-significant difference between treatments

Olen 2o Ve L &8 T s 2l o 055 Ko
IS Sl ol SAIL (o G ol ) Jeol
53 A8k Ose¥ga b 6 5 b 60OV G (asee Ll 5
s (Altaf Sabri et al., 2016) ¢ oo Colall axllias
g eSse s (Saus bl
33 05,55 5 LS sl (s Salal 031 sl
OIS wls g s o 3Y S35 AT Lyl s
S 255 15505 gl 5l S ausS Ll 51 Sl
OLSas 5 msile )l Clas ol Gidos mls b
315 siagel s 56 sy 5> (Santis et al., 2012)
S ol 4 A8y 1S s )Y e s
ol a oY o Sl o g )Y S Lk
Moadeli et al., ) ol,Ken 5 Jdae il o S 5
5 sl (P Ss, Saus ol (2014
Y G 1 BeS 5ym SIS 5 5 S S sl
spam oBalasT > adyaie SIS alyy Jol o
FA 5| das 315 sl o LC0 lukde 487 5315 13 (o)

S o bl s 5 A acslus /047 Jolre sl

W}é.\gfc)uwu&iu)%,%fﬂum

Dy Sliid 5 L3l o Olgm 5 Ol 53 8y oS
8 e 0T Slsdsm 5 b IS 55 o35
Hu et al., 2016; Liburd et al., 2000; Lin ) ..l
s OLS 5 e g Ol 1w a5 L Ll (et Al 2007
2l B glane &5 g0 DS 5 S 4 gy 5 4 5
315 gl -~ cdali.&_LU'T Ll i g3 guypopl 5o ol
S35 56 ot Sl o cslas e kl s
93 ol bl s es a s g sl T P ey,
FPIFRNY Fe U Sy
o3l g5 5 (AU Alg OVl oyl bl DLST S
AL s 56 aoee Loyl b 56 L 4 5y e
Venkateswari et al., ) o, 5 ils 5
oY ade 1y Sl 5 Sl Salel 5 51 (2008
Sl LCo0 5 gy Byt 51558 0 polezr oo
B W N S-S - LV RCHPy*

\/AQ J}bu r}w O j)& 4._.1.9 LC50 J\u\j.» J,..p\:- L;:.E:J



e 3305 gl c(Glazn ydn L s 5 BaCillusthuringiensis ¢ =L 36 0lSKas 5 il o3l 5dle A

ade ke b LYl s 1) o) el Sl 31 (@l 2017
5 Lls Iy p dyge B ylike 5 4y LIRS &ily
D6 S S s 4 oles e 48 5l Ol s
S90S Ol g0 31 sl (695 A sl sle andl e
OLes 5 Sy s ShIpl 1, osT
Gyl Sls s Sl il (Bengocheaet al., 2014)
53,8 gy By IS wly s, Jo e
YA dslas s 55Y el e 850 Salel LCoo O e
poe o Y Ga) Bl G 3 (Js el s
ol 2 gy p 8 koo VAR Uslae o slone LCo0 ke
4 Ll 5 o0 OT s &S Sl i (B 38 Gutosd Ol jue 1 &S
3 any A3L wy p Llh g e O Y g0 3 slE s
s ol (Rabiya et al,, 2005) ol \Ses
Wlop Y sa 1 LS sl o 5 SENPV
o s AT Ll s ke 1SS,
SIS g9 4 S LS sk o Ll 13
sl Cles G ol mls b S sl Ol (s i
Cewlu> (Moulton et al., 2000) of,en 5 O 5350
5ot sl 4 1y A8 i SIS il slag,Y
VE G /OAS Usles g e 5)Y (sl 15 LCo0 Ll
dls LCo0 5ltie o5 3,57 Cows & 2 5 0 5 e
05 sheo VYOO Uslae ol Godmd 53 315 el (512 0ik
3 Loyls addllae 53 . Conl (55 05 gudmun 53 a5 Al o0 )
ssbie 4 (Sharma and Pathania, 2015) Ll
O g sl o aldlT o 2570t Coms ()
pome Cmomen 5 02)la5 5 O ISS 5l el 5l
b ha) 33 4 3l el 5 Slasy eSelel by o
Wlog pom o Y ade abse 208 5 005 s
£33 a5 5> 5 el gl oo Il i 53 ey 1S
Cillas G )l b oS 515 0L (6 7 31 51y
! (El-Sayed et al., 2014) 01, S 5 dew JI .55
s S littoralis @iy, Jz8 55 1) o) snl 5 oSGl
(Mousgtafa et al., 2016) 0,8 5 ibuos pomes

“*or Sy Mamrabraﬁcael_ 43‘}]; JJ.’.'S):

LT s @ 2 2 p 8 o /808 Uslao pgw o 5,Y
oY g Dol Gl LB Llg e Ol ol Sl &
Fhomy L Op¥ped g L pn 20
sy 1y SENPV .55 i1 (Reichenbach, 1985)
Choristoneura ~ Walsingham &1, ,,  slas,¥
Osossases 5 0Vl ww 55 JI L occidentalis
N Spre S S 0sYl e s e S gl
Gl ool 53 2,5 @Dl SENPV s 5 5 0555 5 ks>
AL oSabl SENPV g5 s 03 53
e o S S5 3 sl 5 i $ kel
SFS S o ey Salal e skt )5S 4l
.:)\:@I}MC%J@E&Qf@\:cﬁTd\‘sjjb
(Huang et al., 2018) ol,Kan diﬂﬁ P STIBL
Y Wl ade ity s 5 skl 8L LS G
Chle o i 3 oS 313 Ol gl A e LIS
Jol do s 00 FuiiS Ol CRUMINT Jslas
YY/EV 555V 5 da aey 50 Jayl i 55 bl Gdme 43 A
256 ey p 3 T Cas & IBU/haY s cble b s 55
sSL 36 s (Namvar, et al., 2003) of a5
Wl psw 5 095 o SLY Sy ety s sl
Jslas LCs0 Slie coslu FA I day 3 yiir L1438
53 ekl s 4 2 s CJ?GL,. YVAAYY 5 AY05/40
=/AY Jslee (5 9,Y 3 o S0 LCs0 0l jee Gaioes !
D3y fan 3 0L oS T s @ 2 3 0 8 e V9OF
ReNaN ) Cxl 5 Olow s il oo Gaiod opl O 5e¥ 50
Cslae S g5l wy s s (@nd Shoaib, 2014
ESalal (31 gl p g 4y S p wly slag,Y
OB LSl (o Ll S e (Dl
@ Cwslie 45 51> O cop elds 5 Ogy 500 ¢ wsids
Ao o ootz ) 3 sl e Sl K5 pgen
gl o 53 G ) 53 Bl Rl (Al
S 513 O LS5 e b s ler S
3,05 5 ae g BB IS o (3T Caglie pie 4w g

Sukirno et ) o, 5 5,8l il oo gl 2



4 WY Jlo o) ol & dl ¢ ALS ST Siliions

;Cw;%jh":ujéa&@lf}py;‘dﬁf J s Cﬁ:l-:\;r.w}bﬁfb‘) Ol bl Lsls )l 3
LB s o g BB B i 1S (galamil 5T e 3 A SAS Hla e s Lol s

Slasym s @K,L_LU'T . G RPN L W

5 B JISS T e e sl s

References

Abbott, W. S. 1925. A method of computing the effectiveness of an insecticide. Journal of
Economic Entomology 18: 265-267.

Altaf Sabri, M., Sajid Adam, M., Hussain, D. and Saleem, M. 2016. Evaluation of lethal response
of biorational insecticides against Spodoptera litura (Lep.: Noctuidag). Journal of Entomology
and Zoology Studies 4; 270-274.

Aramideh, Sh., Safaralizadeh, M. H., Pourmirza, A. A. and Parvizi, R. 2005. Investigation of
susceptibility of larval instar, pupa and prepupa of Spodoptera exigua H. (Lep.: Noctuidae) to
Seinernema carpocapsae nematodes in laboratory conditions and on sugar beet. Journal of
Agricultural Science and Natural Resources of Gorgan 12: 159-166. (In Persian)

Bengochea, P., Sanchez-Ramos, |., Sadlices, R., Amor, F., del Estal, P., Vifiuda, E., Adan, A.,
Ldpez, A., Budia, F. and Medina, P. 2014. |s emamectin benzoate effective against the different
stages of Spodoptera exigua (Hubner) (Lep.: Noctuidae). Irish Journal of Agricultural and Food
Research 53: 37- 49.

Cai, Y., Cheng, Z., Li, C., Wang, F., Li, G. and Pang, Y. 2010. Biologica activity of recombinant
Spodoptera exigua multicapsid nucleopolyhedrovirus against Spodoptera exigua larvae. Biological
Control 55: 178-185.

Cisneros, J., Goulson, D., Derwent, L. C., Penagos, D. |I., Hernandez, O. and Williams, T. 2002.
Toxic effects of spinosad on predatory insects. Biological Control 23: 156-163.

Cleveland, C. B., Mayes, M. A. and Cryer, S. A. 2001. An ecological risk assessment for spinosad
use on cotton. Pest M anagement Science 58: 70-84.

Darsouei, R., Karimi, J., Ghadamyari, M. and Hosseini, M. 2018. Natural enemies of the sugar
beet army worm, Spodoptera exigua (Lep.: Noctuidae) in Northeast Iran. Bulletin of Iranian
Entomological Society 127: 446-464. (In Persian)

El-Sayed, A. and El-Shelkh. 2014. Comparative toxicity and subletha effects of emamectin
benzoate, Iufenuron and spinosad on Spodoptera littoralis Boisd. (Lep.: Noctuidag). Crop
Protection 67: 228-234.

Fdix, J. J. A.Bianchi, Just, M., Vlak R. R., and van der Werf- W. 2002. Biological control of beet
armyworm, Spodoptera exigua, with Baculoviruses in greenhouses: development of a
comprehensive process-based model. Biological Control 23: 35-46.

Goodarzi, M., Fathipour, Y. and Talebi, A. A. 2015. Antibiotic resistance of canola cultivars
affecting demography of Spodoptera exigua (Lep.: Noctuidag). Journal of Agricultural Science
and Technology 17: 23-33

Hernandez-Martinez, P., Ferre, J. and Escriche, B. 2008. Susceptibility of Spodoptera exigua to 9
toxins from Bacillus thuringiensis. Journal of Invertebrate Pathology 97: 245-250.

Hu, J., Wang, X., Zhang, Y., Zheng, Y., Zhou, S. and Huang, G. H. 2016. Characterization and
growing development of Spodoptera exigua (Lep.: Noctuidae) larvae infected by Heliothis
virescens ascovirus 3h (HVAV-3h). Journal of Economic Entomology 109: 2020-2026.

Hashemitassuji, A., Hassan, M. Safaralizadeh, Aramideh, Sh. and Hashemitassuji, Z. 2015.
Effects of Bacillus thuringiensis var. kurstaki and Spinosad on three larval stages 1%, 2™ and 3 of
tomato borer, Tuta absoluta (Meyrick) (Lep.: Gelechiidae) in laboratory conditions. Archives of
Phytopathology and Plant Protection 48: 377-384.

Huang, S, Li, X., Li, G. and Jin, D. 2018. Effect of Bacillus thuringiensis CAB109 on the growth,
development, and generation mortaity of Spodoptera exigua (Hibner) (Lep.: Noctuidae).
Egyptian Journal of Biological Pest Control 28: 1-5.



w3305 gl (gl 3 dn L s 5 BaCillusthuringiensis ¢ =L 36 0l SKas 5 Sl o3l 5dlie g

Ishaaya, |., Kontsedalov, S. and Horowitz, A. R. 2002. Emamectin, a novel insecticide for
controlling field crop pests. Japan-Israel Workshop: Pest Management Science 58: 1091-1095.
Kheyri, M. 1999. The most important pest of sugar beet in Iran and their control. Agricultural

Research, Education Organization 34: 1-14. (In Persian)

Lasa, R., AKi, I., Itxaso, P., Jose, |., Bdlda, E., Williams, T. and caballero, P. 2007. Efficacy of
Spodoptera exigua multiple nucleopolyhedrovirus as a biological insecticide for beet armyworm
contral in greenhouses of southern Spain. Biocontrol Science and Technology 17: 221-232.

Liburd, O. E., Funderburk, J. E. and Olson, S. M. 2000. Effect of biological and chemical
insecticides on Spodoptera species (Lep.: Noctuidae) and marketable yields of tomatoes. Journal
of Applied Entomology 124: 19-25.

Lin, H. F., Yang, X. J,, Gao, Y. B. and Li, S. G. 2007. Pathogenicity of severa funga species
on Spodoptera litura. Journal of Applied Ecology 48: 284-292.

Liu, Y., Li, X, Chao, Z., Liu, F. and Wei, M. 2016. Toxicity of nine insecticides on four natura
enemies of Spoodoptera exigua. Scientific Reports 6: 1-9.

Magholifard, Z., Hesami, S. H., Marzban, R. and Salehi Jouzani, G. H. 2018. Pathogenic effects
of three Nucleopolyhedrovirus, Spodoptera littoralis NPV, Helicoverpa armigera NPV,
Soodoptera litura NPV on life stages of Egyptian cotton leaf worm Spodoptera littoralis.
Entomology and Phytopathology 58: 203-218. (In Persian)

Moadeli, T., Hegazi, M. J. and Golmohammadi, G. 2014. Lethal effects of pyriproxyfen, spinosad
and indoxacarb and sublethal effects of pyriproxyfen on the 1% instars larvae of beet armyworm,
Soodoptera exigua (Hubner) (Lep.: Noctuidae) in the Laboratory. Journal of Agriculture Science
and Technology 16: 1217-1227.

Mostafa, M. A. M., K&kai, A., Awad, M. and Fénagy, A. 2016. Sublethal effects of spinosad and
emamectin benzoate on larval development and reproductive activities of the cabbage moth,
Mamestra brassicae L. (Lep.: Noctuidae). Crop Protection 90: 197-204.

Moulton, J. K., Pepper, D. A. and Dennehy, T. J. 2000. Beet armyworm (Spodoptera exigua)
resistance to spinosad. Pest M anagement Science 56: 842-848.

Namvar, P., Safaralizadeh, M. H. and Pourmirza, A. A. 2003. Studies on the susceptibility
of Spodoptera exigua (Hubner) larvae to Bacillus thuringiensisunder greenhouse conditions.
Journal of Science and Technology of Agriculture and Natural Resources 7: 215-221. (In
Persian).

Parsaeyan, E., Saber, M. and Bagheri, M. 2013. Toxicity of emamectin benzoate and cypermethrin
on bhiologica parameters of cotton bollworm, Helicoverpa armigera (Hubner) in laboratory
conditions. Journal of crop protection 2: 477-485.

Pourmirza, A. A. 2005. Loca variation in susceptibility of Colorado potato beetle (Col.:
Chrysomelidag) to insecticide. Jour nal of Economic Entomology 98: 2176-80.

Pourmirza, A. A. and Kamali, S. A. 2003. Production Nucleopolyhedrovirus on beet army worm
(Lep.: Noctuidae). Journal of Agricultural Science 26(1): 79-90. (In Persian).

Rabiya, M. M., Seraj, A. A., Talaee Hasanloee, R. and Rahimi, H. 2005. Effects of MbNPV and
Indoxacarb on larvae of Spodoptera exigua (Lep.: Noctuidaeg), Beet armyworm. Journal of
Agricultural Science 34: 89-81. (In Persian).

Reddy, P. P. 2013. Recent advancesin crop protection: avermectins. New Delhi: Springer, India. 13—
24

Rehan, A. and Shoaib, F. 2014. Selection, mechanism, cross resistance and stability of spinosad
resistance in Spodoptera litura (Fabricius) (Lep.: Noctuidag). Crop Protection 56: 10-15.

Reichenbach, N. G. 1985. Response of the western spruce budworm to temperature and dose of a
virus, a growth regulator, and an organophosphate. Entomologia Experimentalis et Applicata
38: 57-63.

Santis, E. L., Hernandez, L. A., Martinez, A. M., Campos, J., Figueroa, J. |., Lobit, P,
Chavarrieta, J. M., Vinuea, E., Smagghe, G. and Pineda, S. 2012. Long-term foliar persistence
and efficacy of spinosad against beet armyworm under greenhouse conditions. Pest M anagement
Science 68: 914-921.

Senthil-Nathan, S. and Kalaivani, K. 2005. Efficacy of nucleopolyhedrovirus and azadirachtin
on Spodoptera litura Fabricius (Lep.: Noctuidae). Biological Control 34: 93-98.



" WAV Jlo o) oyles 4 il ¢ alS BT Soliios

Sharma, P. C. and Pathania, A. K. 2015. Toxicity of some insecticides and biopesticidesto
Spodoptera litura (fabricius). Indian Journal of Science and Technology 3: 43-50.

Sheikhzadeh, B., Hejazi, M. J. and Karimzadeh, R. 2014. Effects of Methoxyfenozide, Lufenuron
and Flufenoxuron on beet armyworm, Spodoptera exigua (Lep.: Noctuidag) in laboratory
conditions. Journal of Entomological Saciety of Iran 34: 1-8. (In Persian)

Singh, P. and Moore, R. F. 2005. Handbook of Insect Rearing. Elsevier Science Publishers 7: 575-
576.

Sukirno, T., Muhammad, R., Khawaja, G., Salamouny, S. E., Koko, D. S. and Saad Aldawood,
A. 2017. The effectiveness of spinosad and neem extract against Spodoptera littoralis (Boisd.)
and Spodoptera exigua (Hubner) exploring possibilities to enhance the bio-pesticide persistence
with natural UV protectants. Pakistan Journal of Agricultural Science 54: 743-751.

Sun, Y. P. 1950. Toxicity indexes an improved method of comparing the relative toxicity of
insecticides. Journal of Economic Entomology 43: 45-53.

Takatsuka, J. and Kunimi, Y. 2002. Lethal effects of Spodoptera exigua nucleopolyhedrovirus
isolated in Shiga prefecture, Japan, on larvae of Spodoptera exigua (Lep.: Noctuidae). Applied
Entomology and Zoology 37: 93-101.

Talebi-Jahromi, K. 2008. Pesticide Toxicology. Tehran University Press. 4th ed. 507 pp. (In
Persian)

Tanada, Y. and Kaya, H. K. 1993. Insect Pathology. Academic Press, London. 666 pp.

Venkateswari, G., Krishnayya, P. V., Rao, P. A. and Murthy, K. V. M. K. 2008. Bio-efficacy of
abamectin and emamectin benzoate against Spodoptera litura (Fab.). Pesticide Research Journal
53: 37-49.

Wang, D.,, Wang, Y. M., Liu, H. Y., Xin, Z. and Xue, M. 2013. Letha and sublethal effects of
spinosad on Spodoptera exigua (Lep.: Noctuidae). Journal of Economic Entomology 106: 1825-
31.

Wing, K. D., Sacher, M., Kagaya, Y., Tsurubuchi, Y., Mulderig, L., Connair, M. and Schnee, M.
2000. Bioactivation and made of action of the oxadiazine indoxacarb in insects. Crop Protection
19: 537-545

Yuana, X., Zhaoa, M., We, J., Zhang, W., Wang, B., Khaing, M. and Liang, G. 2017. New
insights on the role of dkaline phosphatase from Spodoptera exigua (Hubner) in the action
mechanism of Bt toxin Cry2Aa. Journal of Insect Physiology 98: 101-107.



e 3305 gl c(glatn 3 dn L s 5 BaCillusthuringiensis ¢ =L 36 0l SKas 5 Sl o3l 5dlie VY

Plant Pest Research
2019- 9 (1): 1-12

Effect of Bacillus thuringiensis, SeNPV, Spinosad and Emamectin
on third larval instar of Spodoptera exigua (Lep.: Noctuidae) in
laboratory and field conditions

M. Abdollahzadeh Bavani?, Sh. Aramideh! and A. Hosseinzadeh?
1. Department of Plant Protection, Agricultural Faculty, Urmia University, Iran, 2. Department of
Plant Protection, Mahabad Branch, Islamic Azad University, Mahabad, Iran

(Received: February 17, 2019- Accepted: April 13, 2019)

Abstract

The beet armyworm, Spodoptera exigua Hibner is one of the most important pests of sugar beet.
Due to the problems associated with the use of chemical pesticides against of this pest, the use of bio-
pesticides in integrated management program is recommended. Therefore, in this research, effects of
Bacillus thuringiensis subsp. kurstaki, SeNPV virus, Spinosad and Emamectin on 3" larval instar of
beet armyworm in laboratory and field conditions were evaluated. In laboratory experiments, LCso
values of different concentrations of B. thuringiensis, SeNPV virus, Spinosad and Emamectin after 24,
48 and 72 hours were determined by probit anaysis. Also, the effects of each compound using
Henderson- Tilton method and GLM analysis after 1, 3, 7, 14 and 21 days were evauated in field
conditions. The results of probit analysis of different concentrations of Bt., Spinosad and Emamectin
after 24, 48 and 72 hours were (3588.5, 1.25, 1.89), (1954.87, 0.95, 1.33) and (1843.25, 0.78, 1.20)
mg/L, and for SeNPV (5.34x10°, 4.31x10°, 4.14 x10°) OBs.ml, respectively. Also, the highest and
lowest mortality due to Bt., SeNPV, Spinosad and Emamectin in field conditions after 21 days were
related to Emamectin (61.33) and SeNPV virus (32.00) %. The highest and lowest percentages of
damage were observed in the SeNPV virus, control and the Emamectin and Spinosad, respectively.
Based on laboratory and field bioassay, Spinosad and Emamectin, as the most effective compounds
for controlling this pest and virus and Bt for integrated pest management are recommended.
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