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Table 1. Lethal effect (LCso) of emamectin, spinosad, buprofezin and imidacloprid after 24, ,48 and 72
hours on 3 nymphal age of whitefly

e T e B e i o W
D) 24 257081 -060+5 0.04(3) (0.7%_914.27) (1_217-_7525) 36.63 1
Emamectin gggg 48 2'662i0'7 -0.39+5 0.17(3) (05%_7(?95) (1.111'?20.68) 31.43 1
S 72 2565070 01545 0.32(3) o 4%?576) o 914-_115'79) 26.96 1
DO 24 6691219 08245 123(3) (0.915'?15.39) (1.113-?’23.58) 4737 129
spinosad 0000 48 5781188 -0.69+5 0.20(3) (0.3%?18.28) (1.111'_123.59) 38.94 122
SO 72 5884154 01145 0.32(3) (0.6%%).87) (0.915-?14.30) 29.81 111
Do 24 5804200 -068+5 233(3) o e N (1.017-?’;59) 48.09 131
Buprofezin 0000 48 4134160 -043+5 068(3) (0.7%?17. 20) (1_012':257_ 2y 3465 110
ool T2 3595136 OIS 0893 0T oarrsy BB 12
oa0 2 2AT08 0435 03G) ooy (ositeg 10 2.73
Imidacloprid 8288 48 246:081 085+5 0.14(3) (0.0%-203.32) (0_30;‘6‘_55) 100 3.18
S0 72 2741085 14145 035(3) (0.0%_107. %) (0_1%?&37) 100 371

* Toxicity index and relative toxicity based on LCso
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Table 2. Lethal effect (LCso) of emamectin, spinosad, buprofezin and imidacloprid after 5 days on
eggs of whitefly

Dosages
(mL L-1)

LCys LCso *Toxicity  *Relative

Treatments (95% CLs) (95% CLs) index (%) Potency

Slop+ SE  Interseps+5 X2 (df)

0.450
0.650
0.860
1.070
1.280
Control

Emamectin 2.17+£0.73 -0.40+5

0.38(3)

0.75 1.52
(0.48-0.95)  (1.13-4.84)

0.655

0.760

. 0.865
Spinosad 0.970 3.72+0.77 -0.83+5

1.075

Control

1.35 2.27

0.05(3) 25.55

(0.78-1.89)  (1.21-8.14)

0.300
0.350
0.400
0.450
0.500
Control

Buprofezin 7.04+1.47 0.45+5

0.69 0.86

0.58(3) 67.44 2.64

(0.60-0.74)  (0.80-0.95)

0.200
0.275
0.350
0.425
0.500
Control

Imidacloprid -2.78+0.83 0.65+5

0.33 0.58

0.70(3) 100 3.91

(0.18-0.41)  (0.49-0.83)

* Toxicity index and relative toxicity based on LCso
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Figure 1. Comparing mean percentage mortality (£ standard error) of different treatments on
Encarsia formusa. Similar letters above each column show the lack of significant difference at one
percent level (P < 0.01, Tukey's test).
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Table 3. Comparison of different concentrations emamectin, spinosad, buprofezin and imidacloprid on
the parasitization rate of 3" nymphal age of whitefly with control treatment by paired t-test (P = 0.01)

Mean +Se

Treatments ?rr?fagis) No. pest Parasitized inccj:ex t(df) P
Treatment Control
0.450 30 12+0.50 13£1.2 1.20 -1.41(3) 0.252
0.650 30 8+0.81 14+1.1 0.72 7.34(3) 0.005
Emamectin 0.860 30 6+0.00 13+1.0 0.50 14.69(3) 0.001
1.070 30 6+0.81 13+1.3 0.54 12.24(3) 0.001
1.280 30 3+0.81 12+1.1 0.27 19.59(3) 0.000
0.655 30 12+0.81 13+1.2 1.09 -2.44(3) 0.092
0.760 30 12+0.00 13+2.2 1.09 -2.44(3) 0.092
Spinosad 0.865 30 7+0.000 14+2.2 0.53 5.55(3) 0.012
0.970 30 5+0.81 10+1.2 0.45 14.69(3) 0.001
1.075 30 2+0.81 13+2.1 0.25 12.01(3) 0.001
0.300 30 12+0.50 11+1.1 1.20 -1.41(3) 0.252
0.350 30 11+0.81 12+1.2 0.91 24.90(3) 0.092
Buprofezin 0.400 30 8+0.00 13+1.1 0.61 12.24(3) 0.001
0.450 30 6+0.81 10£1.2 0.54 8.66(3) 0.003
0.500 30 3+0.00 9+1.25 0.27 19.59(3) 0.000
0.200 30 12+0.81 13+1.2 1.20 -2.61(3) 0.080
0.275 30 12+0.00 11+1.2 1.09 -1.73(3) 0.182
Imidacloprid 0.350 30 5+0.81 13£15 0.50 12.24(3) 0.001
0.425 30 3+0.81 12+1.3 0.27 9.79(3) 0.002
0.500 30 240.00 13+1.2 0.20 19.59(3) 0.000




Yy

VEer Jle oY oyles V) e o alE ST Sl

56 s (Williams et al., 2003) o, Kes 5 oLk
S8 X0 Jols b ess 45 OY (g, sl
2 Ll 4l Aok al 3ls Ol gL
3,8 5135 eslinal 3,50 SBT il Sy pde sladsl
250 85 Ll bl Sl Sblis 5,0 5o (Js
Naranjo ) ST 5 sl o)y 3,8 S5 o)
5 S 5w o Sl eslizul 355 55 (@and Akey, 2004
LSl S b Oliadin b Gl 55 s
03 Al S sl Sbie ade iy ol S 31
(SRl 3l gl G ik S G Sl G
E. Wil sl Gos pons 5 Skl
s O s 5oy by Sl e s S e formosa
DA S Psar 5 oS S e RS
sl gy il e B formosa jus; g5, 55T b
5 s s -(Palumbo et al., 2001) ol )\ SKes 5 e gL
w8 sy gl o> Botabaci ale 1, STy
53 g Ol bl e 5 G 8 (S5
s> Ol guls B fOrmosa Jss5 » cp s 51 oein
baS 5,05 5585 cpl (890 (o5 Sasems (25 g S 6 i
Sohrabi et al., ) 5,5 Jlser bl Guiss s
ILKes 5 ok by odi plosil G > (2012
E. 55 » oppsns 6 s, (Heydarietal., 2012)
2535 &b s p—f L epsns S 5 formosa
eiobe Sln clin S5 Olsea 0T 5 038 (e
o5 5 Gy L3S woy Shbde T Ak
(Rashidi and Nouri Ganbalani, 2018) .3
Soo ) pPone dex ) Ldr iS50 ke A Cuew
S 5 opl s Lsls L5 o5, 5,5 E.formosa .5
S WL osis sl S S5 Olsea |
G 3 3l @Mﬁﬂb&wc&bbgu\m;
(Gholamzadeh et al., 2012) o, Kes o3l3pMe
oS 5 ool E. formosa 55 ade ps e 856 o)
G 3 oS Ab (B yae 5535l Sl ol S S Ol ey
oo b amlie )3 1) 56 0 2aST n By e 5 Sl

N P .o g
s A8 5Lk e85 S S

Pirmoradi ) Wss j3e Jsl o os IS5 05 50
SaLT 36wy » 5 (Amozegarfard et al., 2011
2 bl Shin 2 e 555 bl STl 5
Soy S8 S0 S e ke g3 &S sy Ol fel
4 s SGLT S ety ST oyl 5 sl Jo o
AL e g ol Sl s sl T
L ) U e - T
5 Sl buwg 5 Shse slatasy Loy
Ellsworth and Martinez Carrillo, ) 4,8 ;5L
5 A 05 pPsas s oS smm S ss, (2001
Il SLS S (e s G 5 Ll ST
53 B. tabach eSbuin e ;50 sl 1St o fiage
) 35l G 53 L3 S pdel 1S T odonze YL
oz SIS S (555 2 5 S e
3 eSS G LSl o Ol =l
@B LS 5,8 a3 e il p93 48,53 (2o
5 9 b Callas G, il 5 Sl S ol
Coos oy b (de Veire and Tirry, 2003) s
b Oleds 69y Ld sla 16 i Sl (ool gules
L3S el Wl Lyl s s E. formosa | ss; ale> !
L5 S e 5 s fas sl Sl ST i S
ST bl bl (Jy oS a5 ol sl
sl LS sl bl STl Sl
Gelond 53 et Y Coe 1o ol el 5 L1 S
SFsAn 3 ek eap e Sl S Sl
E. Formosa wssuilhl ssd5 oy b S0 op S
(Van 0L 5 0550l sla w2 mb sl
e 3,8 &Ss1s olzs Leeuwen et al., 2006)
S Gy 3o fsmesle 08 Jen ¥ e 4 5l g
i Sy ol 35 a5 s IS5 S
B sl 555 s @b Sl e 655 Iy cils LY
635 Mgl Sl GaisS 3y 55,5 fOrmosa
AL o s SIS Sbdde Gloyy,
b bs e L5 e mls 5 Oslis oS ol ol Sass

o gl AL Gl 93 OV g0 B 6 5 50,58 0



e 693 Nl IS Il 5 3 001 sl Sl (gla 250 ke S isS 1 OLs 5 olis vf

o) (S S a3 SIS ey ol e 4S5yl WS
akides L;LACAMD JS‘ J,.pb- S M‘Jda CJL;)}'
s p g o )53 O 2250 Oln  Wa 257 2
Coadles| Lauifej.’:a- V5 slackle js sl plas @\:3
3 Lol s sdaline uﬁ‘fafi:-)v\ku JWC}&&)"@"‘
ML& )LQ.::; )J 9 :}J. )‘J@M d)&:’\ YL’ le.ﬂg;ub
.&aMWaMQ}‘)QcJ‘H&%
3 S90S e pie 5 S ol G s G
SSope Sl dm bl Slkde e
o gl ¢ Salel glasles Sl 36 51 Juol S50
Ly S8 A3 53504 5305 S Al slS T hasl 5 i s
5 AR GFans Sere &S b Ol
s ol lp S n ks LIS !
2208 BT oyl (Rl Sy ke 53 copl by Al acb
E. fOrmosa ;555 55 035 51eS & 5 b 02305
690 Vb a3 55 5 b iS00 plo b anslie 5o

bl o BB ST o g 5 03T e

Sl Rl
J‘)T o\i.fw": (:J:m ‘_I:}}:mﬁ s;.iLo} )‘ Al:nﬂj‘_ﬁub
o313 Al Loas S5 (il G Kan 5 sblgs dly Dbl
mt S s Sas Alae T e 5w s Sl

g

References

Ol i Slie s S0y 485 il (LT )

s o Ske sl 0l @b E. formosa 55 oS
Lo g GBS UL i ols w5LL e e Slae) s
bolad o Golsgme O 0 89 5 0 Hles 3 )
3PS sG> Ll (LI s
0555 e g P o Fhon 0P 0L eh s a?
Heidari et al., ) 55 dals Ol i g5, 6 i&Kass @
E. Sl TS S 0 4.:9; Sy e b1 (2016
« sls ol Leaf choice disk 5,4 formosa
Ol S50 SaSon Sy 3 nPonn WS
Tl Loy 03 5585 ok @ tasla 5 e n 3L
Lo b als sl 5 b 2STs 2 ol L o e
FE sk 4 il B S b s aS (e Jos 0L
& S e Yl sl o it Sk Ol 1 5
Sropss 5 gl (S8 s Cools s 4 by,
Heidari et al., ) 555 o 0Ly bs,Y (65, 535
W 5 Ll by sl (2006
Ceob gy oS o)lae (Simmonds et al., 2002)
Ao als 4 s B OrMOSa (5 50305 sl Shals
Wyatt ) ¢S5l 5 Obs bwg 8 plonil (s b
35 oiledls 5148 sl 0l s @@nd Irving, 1973
Ol 5 AT 55 5 LT IG5 5 Juost SS7 )6
E. formosa ;. Sropds Sy Sl Cel pdid

Sy SLLET 25Tk S b s sl

Abbott, W. S. 1925. A method of comparing the effectiveness of an insecticide. Journal of

Economic Entomology 18, 265-267.

Basit, M., Saeed, S., Ahmad, M. and Sayyed, A. H. 2013. Can resistance in Bemisia tabaci
(Homoptera: Aleyrodidae) be overcome with mixtures of neonicotinoids and insect growth

regulators? Crop Protection 44:135-141.

Berlinger, M. J. 1986. Host plant resistance to Bemisia tabaci. Agriculture, Ecosystems &

Environment 17: 69-82.

Briggs, L. L., Colwell, D. D. and Wall, R. 2006. Control of the cattle Louse Bovicola bovis with the
fungal pathogen Metarhizium anisopliae. Veterinary Parasitology 142: 344-348.

Brown, J. K., Frohlich, D. R. and Rosell, R. C. 1995. The sweet potato or silver leaf whiteflies:
Biotypes of Bemisia tabaci oraspeciesco complex. Annual Review of Entomology 40: 511-534.

Bruck, E., Elbert, A., Fischer, R., Krueger, S., Kuehnhold, J., Klueken, A. M., Nauen, R., Niebes,
J. F., Reckmann, U., Schnorbach, H. J., Steffens, R. and Waetermeulen, X. 2009. Movento, an
innovative ambimobile insecticide for sucking pest control in agriculture biological profile and
field performance. Bayer Crop Science Journal 28(10): 834-844.



¥o VEer Jle oY oyles V) e o alE ST Sl

Burger, J. M. S., Kormany, A, van Lenteren, J. C. and Vet, L.E. M. 2005. Importance of host
feeding for parasitoids that attack honeydew-producing hosts. Journal Entomologia
Experimentalis et Applicata 117: 147-154.

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

Cuthbertson, A. G. S., Buxton, J. H., Blackburn, L. F., Mathers, J. J., Robinson, K. A., Powell,
M. E., Fleming, D. A. and Bell, H. A. 2012. Eradicating Bemisia tabaci Q biotype on poinsettia
plants in the UK. Crop Protection 42: 42-48.

Dai, P., Ruan, C., Zang L., Wan, F. and Liu L. 2014. Effects of rearing host species on the host-
feeding capacity and parasitism of the whitefly parasitoid Encarsia formosa. Journal of Insect
Science 114:118.

de Barro, P. J,, Liu, S. S,, Boykin, L. M. and Dinsdale, A. B. 2011. Bemisia tabaci: A statement of
species status. Annual Review of Entomology 56:1-19.

Dehghani, M. and Ahmadi. K. 2013. Influence of some plant extracts and commercial
insecticides on the eggs of Trialeurodes vaporariorum Westwood (Homoptera:
Aleyrodidae). Archives of Phytopathology and Plant Protection 46(10): 1127-1135.

de Veire, M. V. and Tirry, L. 2003. Side effects of pesticides on four species of beneficial used in
IPM in glasshouse vegetable crops: “worst case” laboratory tests Pesticides and Beneficial
Organisms. IOBC/wprs Bulletin 26 (5): 41- 50.

Ellsworth, P. C. and Martinez Carrillo, J. L. 2001. IPM for Bemisia tabaci: a case study from
North America. Crop Protection 20(1): 853-8609.

Fahim, M., Safaralizadeh, M. H. and Safavi, S. A. 2012. Evaluation of the sensitivity of the egg,
nymph and adult greenhouse whitefly against of essential oils of mint and cumin in laboratory
conditions. Journal of Agricultural Acknowledge and Sustainable Production 22(3): 27-35. (In
Farsi)

Fazeli-Dinan, M., Talaei-Hassanloui, R. and H. Allahyari, H. 2016. Host preference of Encarsia
formosa (Hym.: Aphelinidae) towards untreated and Lecanicillium longisporum-treated
Trialeurodes vaporariorum (Hem.: Aleyrodidae). Journal of Asia-Pacific Entomology 19(4):
1145-1150.

Gholamzadeh, M., Ghadamyari, M., Salehi, L. and Hoseininaveh, V. 2012. Effects of amitraz,
buprofezin and propargite on some fitness parameters of the parasitoid Encarsia formosa (Hym.:
Aphelinidae), using life table and IOBC methods. Journal of Entomological Society of Iran
31(2): 1-14.

Hayashi, H. 1996. Side effects of pesticides on Encarsia formosa. Bulletin of the Hiroshima
Prefectural Agriculture Research Center 64(1): 33-43.

Heidari, A., Moharramipour, S., Pourmirza, A. and Talebi, A. 2005. The effects of proxyfan, and
Fenpiropatrin on indices of population growth on Trialeurodes vaporariorum Westwood (Hom:
Aleyrodidae). Journal of Agricultural Science 36(2): 95-101. (In Farsi)

Heidari, A., Moharamipour, S., Pourmirza A. A. and Talebi A. A. 2006. Effects of Buprofezin,
Pyriproxyfen and Fenpropathrin on The reproductive rarameters of Encarsia formosa
(Hymenoptera: Aphelinidae). Journal of Entomological Society of Iran 25(2): 17-34.

Heidari, A., Kishani Farahani, H. and Fathipour, Y. 2016. Effects of Buprofezin, Pyriproxyfen and
Fenpropathrin on some foraging behaviors of Encarsia formosa, Journal of Applied Entomology
and Phytopathology 83(2): 97-110. (In Persian)

Hoddle, M. S., Van Driesche, R. G. and Sanderson, J. P. 1998. Biology and use of the whitefly
parasitoid Encarsia formosa. Annual Review of Entomology 43: 645-669.

Horowitz, A. R., Kontsedalov, S. and Ishaaya, 1. 2004. Dynamics of resistance to the neonicotinoids
actamiprid and thiamethoxam in Bemisia tabaci. Insecticides Resistance and Resistance
Management 97(6): 2051-2056.

Irving, S. N. and Wyatt, I. J. 1973. Effects of sublethal doses of pesticides on the oviposition
behavior of Encarsia formosa. Annual Applied Entomology 75: 57-62.

Ishaaya, 1., 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.
Jones, D. R. 2003. Plant viruses transmitted by whiteflies. European Journal of Plant Pathology

109:195-219.


https://www.sciencedirect.com/science/article/abs/pii/S1226861516304770#!
https://www.sciencedirect.com/science/article/abs/pii/S1226861516304770#!
https://www.sciencedirect.com/science/article/abs/pii/S1226861516304770#!
https://www.sciencedirect.com/science/journal/12268615
https://www.sciencedirect.com/science/journal/12268615

e 693 Nl IS Il 5 3 001 sl Sl (gla 250 ke S isS 1 OLs 5 olis v

Naranjo, S. E. and Akey, D. H. 2004. Comparative efficacy and selectivity of Acetamiprid for the
management of Bemisia tabaci. Arizona Cotton Report 138: 198-205.

Palumbo, J. C., Horowitz, A. R. and Prabhaker, N. 2001. Insecticidal control and resistance
management for Bemisia tabaci. Crop Protection 20(9): 739-765.

Pirmoradi Amozegarfard, N., Sheikhigarjan, A., Baniameri, V. and Imani, S. 2011. Evaluation of
susceptibility of the first instar nymphs and adults of Trialeurodes vaporariorum (Hemiptera:
Aleyrodidae) to neonicotinoid insecticides under laboratory conditions. Journal of Entomological
Society of Iran 31(1): 13-24.

Qiu, B. L., Dang, F., Li, S. J., Ahmed, M. Z., Jin, F. L., Ren, S. X. and Cuthbertson, A. G. S.
2011. Comparison of biological parameters between the invasive B biotype and a new defined Cv
biotype of Bemisia tabaci (Hemiptera: Aleyrodidae) in China. Journal of Pest Science 84: 419-
427.

Rakhshani, E. 2002. Principles of agricultural toxicology. Farhange Jame Publication, Tehran, pp.
374. (In Farsi).

Rashidi, F. and Nouri Ganbalani, G. 2018. Toxicity and sublethal effects of Selected insecticides on

life parameters of Encarsia formosa (Hymenoptera: Aphelinidae), a parasitoid of Trialeurodes
vaporariorum (Hemiptera: Aleyrodidae). Journal of Entomological Science 53(4): 543-553.

Reddy, P. P. 2013. Recent advances in crop protection: avermectins. New Delhi: Springer, India. pp.
13-24.

Robertson, J. L., Russell, R. M., Preisler, H. K. and Savin, N. E. 2007. Pesticide Bioassays with
Arthropods. CRC Press, pp. 199.

Robertson, J. L., Russell, R. M., Preisler, H. K. and Savin, N. E. 2003. Pesticide Bioassays with
Arthropods. 2nd ed. CRC Press, pp. 224.

Sain, S. K., Monga, D., Kumar, R., Nagrale, D. T., Kranthi, S. and Kranthi, K. R. 2019.
Comparative effectiveness of bioassay methods in identifying the most virulent entomopathogenic
fungal strains to control Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae). Egypt Journal
Biological Pest Control 29: 1-11.

Salehi, B., Zarabi, M. and Saber, M. 2013. Toxicity of abamectin and imidacloprid on different life
stages of Trialeurodes vaporariorum (Westwood) reared on two different host plants under
greenhouse conditions. Archives of Phytopathology and Plant Protection 46 (20): 2428-2435.

Schauff, M., Evans, G. and Heraty, J. 1996. A pictorial guide to the species of Encarsia
(Hymenoptera: Aphelinidae) parasitic on whiteflies (Homoptera: Aleyrodidae). In: North America
Proceeding of Entomology. Entomological Society of Washington 98: 1-35.

Sherratt, T. N. and Harvey, . F. 1993. Frequency dependent food selection by arthropods: A
Review Biological Journal of the Linnaean Society 48: 167-186.

Simmonds, M. S. J., Manlove, I. D., Blaney, W. M. and Khambay, B. P. S. 2002. Effects of
selected botanical insecticides on the behaviors and mortality of the glasshouse whitefly
Trialurodes vaporariorum and the parasitoid Encarsia formosa. Entomologia Experimentalis et
Applicata 102: 39-42.

Sohrabi, F. 2012. Effects of imidacloprid and buprofezin on Bemisia tabaci (Gennadius) and its
parasitoids Eretmocerus mundus (Mercet) and Encarsia inaron (Walker). Ph.D. Thesis. Shahid
Chamran University, Ahvaz, Iran.

Sohrabi, F., Shishehbor, P., Saber, M. and Mosaddegh, M. 2012. sublethal effects of buprofezin
and imidacloprid on the whitefly parasitoid Encarsia inaron (Hymenoptera: Aphelinidae). Journal
of Crop Protection 32: 83-89.

Su, Q., Pan, H., Liu, B., Chu, D., Xie, W., Wu, Q., Wang, S., Xu, B. and Zhang, Y. 2013. Insect
symbiont facilitates vector acquisition, retention and transmission of plant virus. Science Report
3(1): 1367.

Sun, Y. P. 1950. Toxicity indexes an improved method of comparing the relative toxicity of
insecticides. Journal of Economic Entomology 43(1): 45-53.

Talebi Jahromi, Kh. 2011. Toxicology of pesticides (insecticides, Acaricides and Raticides). Tehran
University Press Center, Iran, pp. 300-492. (In Persian)

Toscano, N. C. and Prabhaker, N. 2011. Spiromesifen: A New Pest Management Tool for Whitefly
Management. Available at http://www.insectscience.org /8.04/ref/ abstract 78.html.



v VEe Jle oY oyles VY il ALE SBT Slidiss

Van Lenteren, J. and Woets, J. 1988. Biological and integrated control in greenhouses. Annual
Review of Entomology 33: 239-269.

Van Lenteren, J. C. 1993. Quality control for natural enemies used in greenhouses. Bull. SROP
16(3): 63-89.

Van Leeuwen, T., Van de Veire, M., Dermauw, W. and Tirry, L. 2006. Systemic toxicity of
spinosad to the greenhouse whitefly Trialeurodes vaporariorum and to the cotton leafworm
Spodoptera littoralis. Phytoparasitica 34(1):102-108

Van Roermund, H. J. W. and Van Lenteren, J. C. 1992. Life-history parameters of the greenhouse
whitefly and the parasitoid Encarsia formosa. Wageningen Agricultural University Papers
92(3): 1-147.

Williams, T., Valle, J. and Vifuela, E. 2003. Is the naturally derived insecticide Spinosad®
compatible with insect natural enemies? Biocontrol Science and Technology 13(5): 459-475.
Wilson, D. and Anema, B. P. 1988. Development of buprofezin for control of whitefly Trialeurodes
vaporariorum and Bemisia tabaci on glasshouse crops in the Netherlands and the U.K., pp. 175-
180. In: British Crop Protection Conference — Pests and Diseases, Brighton, Lavenham, Suffok,

U.K.

Yasui, M. 1987. Effect of buprofezin on reproduction of the greenhouse sweet potato whitefly,
Trialeurodes vaporariorum(Westwood) (Homoptera: Aleyrodidae). Applied Entomology and
Zoology 22: 266-271.



e 693 Nl IS Il 5 3 001 sl Sl (gla 250 ke S isS 1 OLs 5 olis YA

ot pest Res%

Plant Pest Research i i
2021- 11 (2): 25-38
Research paper

Lethal effects of insecticides of emamectin, spinosad, buprofezin
and imidacloprid on egg and third instar nymphs of
Trialeurodes vaporariorum West. and it’s parasitoid (Encarsia
formosa Gahan)

E. Shafaei!, A. Hosseinzadeh*, A. Ghassemi-Kahrizeh! and Sh. Aramideh?
1. Department of Plant Protection, Mahabad Branch, Islamic Azad University, Mahabad, Iran, 2.
Department of Plant Protection, Urmia University, Urmia, Iran

(Received: Jun 18, 2021- Accepted: September 15, 2021)

Abstract

Whitefly (Trialeurodes vaporariorum West.) as a polyphage greenhouse pest with a large number
of generations is one of the most important crop and greenhouse pests. In this study, the toxicity of
emamectin, spinosad, buprofezin and imidacloprid on greenhouse whitefly and parasitoid wasps
Encarsia formosa was investigated. The LCso values obtained from the probit analysis of bioassay data
as a result of the effect of different concentrations of emamectin, spinosad, buprofezin and
imidacloprid on 3" nymph stage of greenhouse whitefly after 24, 48 and 72 hours were (1.72, 1.33,
1.31 and 0.63), (1.40, 1.31, 1.27 and 0.44) and (1.15, 1.04, 0.93 and 0.31) ml L™, respectively.
According to these results, the most effective insecticide on 3 nymph of whitefly was imidacloprid
during 24, 48 and 72 hours and the least effective insecticide was emamectin. The results of analysis
of variance and comparison of mean mortality due to treatments of emamectin, spinosad, buprofezin
and imidacloprid on E. formosa after 5 days showed that buprofezin was the least dangerous and
imidacloprid was the most dangerous insecticide for this natural enemy.Therefore, in integrated
management of this pest, due to the ineffectiveness of buprofezin on E. formosa in comparison with
other insecticides and also having high toxicity on the egg and 3™ nymph stage of the pest is
recommended.
Key words: Relative toxicity, Lethal, Whitefly, Encarsia formosa
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