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Table 1. Probit analysis results of contact toxicity of thiamethoxam-lambda cyhalothrin on the third instar nymph of Trialeurodes

vaporariorum
Insecticide LCso (ppm: ml/L) LCso (ppm) Slope+SE X*(df) Number of adults used
X X 276.093 (681.94 ml/L) 369.877 (913.59 ml/L)
Thiamethoxam-lambda cyhalothrin (227.830-310.894)" (331.952-408.142)° 4.12+0.66 1.003 (3) 300

*:95% Confidence limits (C. L
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Table 2. Sublethal effects (LCso) of thiamethoxam-lambda cyhalothrin on developmental time, and fecundity (mean + SE) of
Trialeurodes vaporariorum and its parasitoid, Encarsia formosa.

Stages Species Parameters Control TLC

Developmental time Egg (days) 5.12+0.06° 5.93+0.07°
T. vaporariorum L1(days) 4.83+0.16* 5.09+0.07*

L2 (days) 4.9740.20° 4.64%0.09°
L3 (days) 5.1620.12° 4.58+0.09"

L4 (days) 5.16+0.12° 4.29%0.10°
Pre-adult duration (days) 25.93+0.58* 24.59+0.18°

Survival of immature stages 0.66%0.05" 0.80%0.04*

Egg-Larva (day) 7.47+0.10° 7.05+0.05*
E. formosa Pupa (day) 7.61£0.10° 12.50+0.29°
Pre-adult duration (days) 15.13+0.14° 19.7540.25*

Survival of immature stages 0.760.07° 0.18+0.08"

Male Adult (days) 3.61£0.36° 2.21£0.15
Male total longevity(days) 28.91£0.72° 26.55+0.30°

T. vaporariorum Female Adult (days) 5.600.52a 4.28+0.29"
Female total longevity (days) 32.25%0.57° 29.05£0.36°

Adult longevity and Fecundity APOP (days) 0.50+0.15" 0.90+0.06°
TPOP (days) 27.15%+0.79* 25.66+0.29*

Oviposition period (days) 4.60+0.53* 2.77+0.2°

Fecundity(eggs/female) 22.10%£3.98° 4.87+0.37°

Female Adult (days) 7.2240.14° 6.75£0.25"
Female total longevity (days) 22.35%0.25° 26.50£0.29°
E. formosa TPOP (days) 15.13+0.14° 19.75%0.25°

Oviposition period (days) 6.96x0.17* 4.75+0.25
Fecundity(eggs/female) 36.63+1.88° 11.00£1.35"

B A byl ©ogs b9y oll 1 700 s 13 1) jlesd (o sl sine BMST Cigd, o 5 Cilies By

The means followed by different letters in each raw are significantly different (paired bootstrap at 5% significance level by 100,000 bootstrap resampling).

TLC: Thiamethoxam-lambda cyhalothrin
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Table 3 Sublethal effects (LCso) of thiamethoxam-lambda cyhalothrin on the population parameters of Trialeurodes vaporariorum and
its parasitoid, Encarsia formosa.

Population parameters Treatments
Control TLC
Intrinsic rate of increase (r) (day™) 0.068+0.009° 0.028+0.005"
Trialeurodes vaporariorum Finite rate of population increase (A) (day™) 1.07+0.01* 1.02+0.005"
Net reproductive rate (Ro) (offspring) 6.8%1.72° 2.20%0.30°
Gross reproductive rate (GRR) (offspring) 16.34+3.44* 8.59+1.22"
Mean generation time (7) (days) 28.09+0.42* 27.78+0.31°
Intrinsic rate of increase (2) (day™) 0.182+0.006* 0.031+0.23"
Finite rate of population increase (A) (day™) 1.20£0.007* 1.03£0.023"
Encarsia formosa. Net reproductive rate (R) (offspring) 28.06£3.16* 2.00+0.90°
Gross reproductive rate (GRR) (offspring) 41.13+2.34* 10.52+1.54°
Mean generation time (7) (days) 18.24+0.20° 22.33+0.34*
TS DS AR byl g gy bl 3 700 s )3 1y lojlosd oo o gine BT iy y 53 i By >

The means followed by different letters in each raw are significantly different (paired bootstrap at 5% significance level by 100,000 resampling).
TLC: Thiamethoxam-lambda cyhalothrin; Ro: net reproductive rate (offspring per female); GRR: gross reproductive rate (offspring per female); r: intrinsic rate of increase
(per day); A: finite rate of increase (per day); 7¢ generation time (day)
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Fig. 1. Sublethal effects of thiamethoxam-lambda cyhalothrin (TLC) on age-stage specific survival rate (sy) of Trialeurodes vaporariorum
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Fig. 3. Sublethal effects of thiamethoxam-lambda cyhalothrin on life expectancy(ey) of Trialeurodes vaporariorum
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Fig. 4. Sublethal effects of thiamethoxam-lambda cyhalothrin on age-stage-specific reproductive value (vx) of Trialeurodes vaporariorum
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Fig. 5. Sublethal effects of thiamethoxam-lambda cyhalothrin on age-stage specific survival rate (sy) of Encarsia formosa
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Fig. 6. Sublethal effects of thiamethoxam-lambda cyhalothrin on age-specific survival (£), age-stage specific fecundity (112,) and net maternity
(lmy) of Encarsia formosa
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Fig. 7. Sublethal effects of thiamethoxam-lambda cyhalothrin on life expectancy(ex)) of Encarsia formosa
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Fig. 8. Sublethal effects of thiamethoxam-lambda cyhalothrin on age-stage-specific reproductive value (vy) of Encarsia formosa.
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Fig. 9. Projection of population growth potential and stage structure of 7rialeurodes vaporariorum treated with LCso of thiamethoxam-

lambda cyhalothrin in comparision with control during 60 days
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Fig. 11. Projection of population growth potential and stage structure of Encarsia formosa treated with LCso of thiamethoxam-lambda

cyhalothrin in comparision with control during 60 days
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Fig. 12. Population projection of Encarsia formosa (total stage) treated with LCso of thiamethoxam-lambda cyhalothrin in comparison to

control treatment during 60 days

Journal of Entomological Society of Iran 2025 ¢ 45 (3)



Dadras et al. 439

(VN
il o o] Copde gly b lesd 5 olewd o jiSe i plas JuS sla by lojed edlaiwl Sl sl sl Copde Glaal 51 (S
o3l .(Chitgar & Ghadamyari, 2013) siad lis b (Lo (69 1y 51 o508 5 Bl g9, 1y 15l 0 5YL b o3litul 3)90 (la 39, 45 g ygboas
van Emden & Service, ) 1l atsly Gamypé Sldgngo g Camw bame p (gl olpe @l gl Bl o b jiSo s o3y 4 b, 5l Sopn il 4BTL
o3 ol nlpli gy Jlads 4 e (iodd 2 o3l t5gm S Sl gy e (I8 oS0 i 00t 5 (slacalé jledlatal ¢g)c0 51 (2004
5 SBS SThihw umer Ay Mgy g (S5 Jodo slaassiuwlyd dalllas b ¢y yolla sl lioY—pluSgiols  Saais 5 9 (Sauis @l il o)l BSaa by

W) Pl}};l E. formosa ‘UT J.Ajy.))’l)l) )9A5)

Safavi & Bakhshaei, ) JolS" clyis § 055 4 Caus boyey sV Cuwlus ¢ i Cuw Gldllas cqa Slhbhw (S0 pow oo bl cle
3 E. formosa 3353l j50) bwy aldS Slbastw (S)e pilee g pow (i yidas gun 5 9 (Ghahharri er al, 2007 2017; Ashtari, 2018
pow oy oyg Cowlue cel ¢ pglla sl TueY—plus giols LCso oaisS cdale 51 oolatwl ¢35 pols yimgl 45 (Hoseininaveh er al, 2012)
0 5 sSieleS] Il Bl b SS90 (b o 5l (lgie Sl Ao (e 5 S o ogMle (S0l L b)) e 0,5 Shie
TF o (Sais algl poge oop yolla s laeY—pluS giols (iSe wio a8 o> i Baiod oyl guls (Safavi & Bakhshaei, 2017) 5, 040 (owolis
Jolye Sy cpl odidS i clale oy L kgl oyl gols sl o 5 Jgl Jud gl g9y (SaiS 5 Slil gl e oUsS) Hlaw jl an sl
Ol (6135555 5l i 090 Job yiul38l wodle yee Jobo yialS (o35 090 Jobo yiul38l cels g 00y 8 15U cod 1y AldS b (oud) calises
Ol (S8 5 9SS Sl eaga00 3)lge 038 Jredd g AL g (Al £ imer (LB G £ sladominl B JEalS 5 (613055 090
s awslis )l 29 (Dehghan er al, 2021) Ommarissus lybicus o (Mahmoodi er al, 2020) oIS 090 4l alox jl sl plo g iSe i
9y Mahmoodi er al. (2020) (slaaidl b suis ol 50 abdS Slhiiw (g9, o ella sl lioV—pluSgials (Sauis ;5 Sawss alil ) dols
g ) ol ol e g S s 4 Cond o (gage 4 ol Sl 42 o] (YL Cupmms Sk el <IVF L sy LCso) ol (gago 42
LCso: ) (SauiS pj ol l gobs «dly plol Safavi & Bakhshaei (2017) lewgs a5 (gladlllae j3 5l Loy adlllae 3y90 dw dls yo isS 98 Ciglis &
Sbdtis Cumex iuli8l 1 &5 pbas oole Glyds sizen Ad)y sladsuuwld (alS 5 (6)9)b ges Job ials b wlyslSls (iSs wis (0.263ml/]
LSl (iSe pin il o pusilSo 5 95 69,5 mo & g o 1y wlis pl e gy imgds pl (sla ABl b guen 45 355 o o Lyg) oLS (55, LIS
(IRAC, 2023) al> Layy oy gl slo laeY—plusS 5l b

cale asly ol )3 58U cou 1) bt (S5 Jgio lodominld ks & o ggllaslos lae¥-pluS gials (SauiS pj I3l gl ol
(5055 Sl AL ol o 30 9 Sy (ljil wsle s Jobo lS ¢ Sy 090 Job Il 4 oeie g 4l 555 5y (Sgm Bl ol 0228 5
Amblyseius swirskii Athias |5 ,\S4 &S (¢4, 45 Mousavi eral,, (2023) ol zols .u3,5 Curer Liul38l S &5 9 Jieddy (alBL 75 ials
wusls Gimgh oyl 0 ASenhl e85 g9y a5 asul slen polie (SuniS pj ol cp ella sl lieY—pluS giols a8 sy lis «wdl plosl Henriot
o a5 a5 25 pas b sl GE0IS | g o3gy €2815 A siskil 5153 &5 555 Ly slariolyp 5 s slasSi st g S
Cans 9 gl sl e Y—pluS siols Jos [ g5k 4y g5 oo 1y alis oyl cle sl 00l 1,8 130 cou |y (§)0 aS” LI Couren ]38l S 75 o
Nikolova & Gorgieva, 2018) Cuwl 00 duogi 059> g 04 (Slad Claad b Slpis (65) a5 Cunl wlod g ()16 51 gyl (iS o i ol b
Hoseininaveh et al. (2012) lawg E. formosa y455 59y Cuisbon o cnidaps oyl o iScél sl ol gl wyp > (Sohrabi er al, 2012
Sl Sl s 4 S b o pio 3 1) 5zl 5l oslizul Jg 09 cyel slo iS el tein 5985 sl Cudibiop 9 (2 d9pg 45 13,5 Lasie
LCso) (Sauss «lyil « (Drobnjakovi¢ & Mardi¢, 2021) asllas )3 ¢ yimgh opl (sladidl b alin 05,8 duogs Eformosa \dgil)l jou p yidi
olyor Cumex Rl Cop g b sloyssj s Jsbo 12 L £ formosa g5 lize lacuner y SloliSg el (5 [p)5 o Voo =Fee b il
ey Ml Cures )d oy VIV @ aali Jlaws 13 5oy Vo/A 3l yes5 oS Glpds yes Jsbo a5 (gysbo 4 g

By AU Jolye yoe b il b ol g 95 5 S Kt s o199 s 1 ot iglloslo i ¥mplaf il S35 5 ol

i 3 xS oy b inlS g opan B formosa 55 WIS lyis pes b 3 (St 5 oo b Linls 5 Sl 5
osiS i cdale b b pe 8155 o yoe Job LialS (Desneux er al, 2004, 2007) Cowl osd ()55 ombo Lo 9 T 51 (gl (6lpy b 20 putis
Joda sladominlyd Sbj)l b Caren paolisd (g5y yoe Jsb ialS” @l 3l g asely (Hoseininaveh er al, 2012) sl oy 5olla sho laeY—plusS siols
Ol sl laeY—plus giels 0aiiS yy 5 clale jloolitnl an 3148 ol Lis jimgls ol guls . (Stark & Banks, 2000, 2003) asb o obj,) BB S;
Camex il (S5 €5 domial b cuils wdg il se05 (S5 Jgda ladoinl b (ite BT Jg 09 51)55 p Sodsis (gl (VL (IS Jeusiliy )
28 3l (xSl oS (St il pl Bl oo 0 pdis Cume My 5 (o sl ek men 235 9 (S Jgia ladorinl b op yiere Sl (S
g Jli e Sbidw gl 8 ol & &5 )l 5l gyl oxe M 4> 51 . (Southwood & Handerson, 2000) wil (o &y 9 Jtedsi cgei o
5 305 Jsb pEalS g olien (2l L asgn bl jes5 0 U 25 a5 A (Ui B govie 4 by ol oJy il g2y (gl LoV —pluS gials
aociuol Byl jlade an ya (Stark & Banks, 2000, 2003) A jasj (uxed Zolaw p (bie ISl g Cumes (i3l S5 F 5 doxiwl 3 ialS & e 6 &)
2 Sow Ol e yiSo s SaiiS y; clale (Medeiros er al, 2000) dg Jalgs 50ligS ged g Mijoy9d 9 S Cumes Ll &5 abl yudn

Journal of Entomological Society of Iran 2025 ¢+ 45 (3)



440 Effects of thiamethoxam cyhalothrin on T. vaporariorum, and E. formosa ...

B 38903k 955 Jreddgs ol > Jleis] Sl 495,0 (He eral, 2018) 315 955 5 i 9 5)U8) b Shy « 555 oo ladoxiul b
Iy Oiats oyl 3 y5Sde youj Jreddg (lise 43 LialS” .(Hoseininaveh er al, 2012) sl Cuus 35gi b bise blite Il & e 0 1y formosa
35 Loy Loy o 5en 35l 1935 0 5 Syt 5 il > () VDS 5 fsasly alil (Saili ST & ol

(Desneux et al., 2007 Hoseininaveh et al, 2012)

SIS sl

clle oS (gygbar 351 )l0y55 p AlHS St sl 6 3VL IS Joily 5l ol la¥—pluS gl a2 ST a5 o (L gl ol gl
ladoinl b 5 ) B Shy 59y e Wb g s Lials 1) Sbddos ((uses 8y 5 (i) (555 g ladominlp cunsly o 02038
0ol Cygo 53 9 398 03 dogs AL S (il e slaaeliy 3 Gl sl oolial egycpl jlcudls 5 £, formosa a5l 955 (S5 Jos>
tlpoms bame 3 1550510 5555 culled pas b o el IeY-pluS grols edlitul I (g 105 )le 4l plosl |y Y blasl b o )

28 Jolbs Gliab
Author's Contributions

Sevda Dadras: methodology, formal analysis, investigation, draft preparation, final review and edit; Fariba Mehrkhlou:
conceptualization, investigation, final review and edit, visualization, supervision and project administration; Remzi Atlihan:
conceptualization, investigation, final review and edit, visualization, supervision and project administration Maryam
Fourouzan: methodology, analysis data, final review and edit.

Author's Information

Sevda dadras P4 sevdashad@yahoo.com https://orcid.org/0009-0008-5082-6114

Fariba Mehrkhou P4 f.mehrkhou@urmia.ac.ir https://orcid.org/0000-0023-4220-8396

Remzi Adihan P4 ratlihan@yyu.edu.tr https://orcid.org/0000-0003-3924-7812

Maryam Fourouzan P4 maryam_fourouzan@yahoo.com hetps://orcid.org/0000-0002-5440-3329
Funding

This research has received financial support from the Urmia University.

Data Availability Statement

All data supporting the findings of this study are available within the paper.

Acknowledgments

We are grateful from Urmia University for financial support.

Ethics Approval

Insects and plant were used in this study. All applicable international, national, and institutional guide lines for the care and
use of animals were followed. This article does not contain any studies with human participants performed by any of the
authors.

Conflict of Interest

The authors declare that there is no conflict of interest regarding the publication of this paper.

Generative Al statement

The authors declare that no Gen Al was used in the creation of this manuscript.

REFERENCES

Journal of Entomological Society of Iran 2025 ¢ 45 (3)


mailto:amohamadi@yahoo.com
https://orcid.org/0009-0008-5082-6114
mailto:f.mehrkhou@urmia.ac.ir
https://orcid.org/0000-0023-4220-8396
mailto:ratlihan@yyu.edu.tr
https://orcid.org/0000-0003-3924-7812
https://orcid.org/0000-0002-5440-3329
https://orcid.org/0000-0001-9164-2807
https://orcid.org/0000-0003-3491-6757
https://orcid.org/0000-0001-6072-3604
https://orcid.org/0000-0001-6072-3604

Dadras et al. 441

Ashtari, S. (2018) Studies on the susceptibility of different developmental stages of Bemisia tabaci (Gennadius)] to
pyriproxyfen and citowett oil. Journal of Plant Protection 31 (4), 639-644. https:/10.22067/jpp.v31i4.60021.

Adihan, R., Kasap, 1., Ozgokee, M. S., Polat-Akképrii, E. & Chi, H. (2017) Population growth of Dysaphis pyri (Hemiptera:
Aphididae) on different pear cultivars with discussion on curve fitting in life table studies. Journal of Economic
Entomology 110: 1890-1898. https://doi.org/10.1093/jee/tox174

Bi, J. (2011) Development of an integrated greenhouse whitefly management program on strawberries. in T. Liu & Kang,
L. (eds) Recent advances in entomological research: From molecular biology to pest management 404-416.

https://doi.org/10.1007/978-3-642-17815-3_23.

Bughdady, A., Mehna, A. E. & Amin, T. (2020) Effectivness of some synthetic insecticides against the whitefly Bemisia
tabaci on tomato, Lycopersicon esculentum, Mill. and infestation impacts on certain photosynthetic pigments
concentrations of tomato plant leaves. Jjournal of Productvity and Developemenr 25(3), 307-321.
heeps://doi.org/10.21608/jpd.2020.126072

Capinera, J. L. (2008) Greenhouse whitefly, 7Trialeurodes vaporariorum (Westwood) (Hemiptera: Aleyrodidae). In J. L.
Capinera (eds). Encyclopedia of entomology. 1835-1840. Springer. Dordrecht.Kluwer Academic Publishers:
Dordrecht, The Netherlands. Boston. MA.USA. London. UK.

Chi, H. & Liu, H. (1985) Two new methods for the study of insect population ecology. Bulletin of the Institute of Zoology,
Academia Sinica, 225-240.

Chi, H. (1988) Life-table analysis incorporating both sexes and variable development rates among individuals. Environmental
Entomology 17(1), 26-34.

Chi, H. (2020a) TWOSEX-MSChart: a computer program for age stage, two-sex life table analysis. National Chung Hsing
University, Taichung, Taiwan; available from http://140.120.197.173/ Ecology/Download/TWOSEX-MSChart.rar.
Chi, H. (2020b) TIMING-MSChart: a computer program for the population projection based on age-stage, two-sex life

table. Taichung, Taiwan: National Chung Hsing University; Available from
http://140.120.197.173/Ecology/Download/TimingMSChart.rar.

Chitgar, M. G. & Ghadamyari, M. (2013) Effects of amitraz on the parasitoid Encarsia formosa (Gahan) (Hymenoptera:
Aphelinidae) for control of Trialeurodes vaporariorum Westwood (Homoptera: Aleyrodidae): IOBC methods. Journal
of the Entomological Research Society 15(1),.61-69.

Costa, A. S. (1976) Whitefly-transmitted plant diseases. Annual Review of Entomology 14: 429-449.
Dehghan, A., Payandeh, A. & Imani, S. (2021) Lethal and sublethal effects of Eforia on the reproduction, development and

feeding behavior of Ommatissus lybicus (Hemiptera: Tropiduchidae). International Journal of Tropical Insect Science
41, 123-130. https://doi.org/10.1007/s42690-020-00183-y.

Desneux, N.,Wajnberg, E., Fauvergue, X., Privet, S. & Kaiser, L. (2004) Sublethal effects of a neurotoxic insecticide on the
oviposition behaviour and the patch-time allocation in two aphid parasitoids, Diaeretiella rapae and Aphidius
matricariae.  Entomologia  Experimentalis et Applicata 112, 227-235.  https://doi.org/10.1111/j.0013-
8703.2004.00198.x.

Desneux, N., Decourtye, A. & Delpuech, J. M. (2007) The sublethal effects of pesticides on beneficial arthropods. Annual
Review of Entomology 52, 81-106. https://doi.org/10.1146/annurev.ento.52.110405.091440.

Drobnjakovi¢, T. & Marci¢, D. (2021) Effects of spirotetramat insecticide on life history traits and population growth of
Encarsia  formosa (Hymenoptera:  Aphelinidae).  Biocontrol ~ Science and Technology 31(6), 604-618.
https://doi.org/10.1080/09583157.2021.1873248.

Drobnjakovi¢, T., Mar¢i¢, D., Prijovi¢, M. & Milenkovi¢, S. (2019) Toxic and sublethal effects of buprofezin on the whitefly
parasitoid Encarsia formosa Gahan. Pesticidi i firomedicina, 34(3-4): 201-209. https://doi.org/10.2298/PIF1904201D.

Drobnjakovi¢, T., Marci¢, D., Prijovi¢, M., Peri¢, P., Milenkovi¢, S. & Boskovi¢, J. (2018) Sublethal effects of NeemAzal-
T/S botanical insecticide on Dutch and Serbian populations of Encarsia formosa (Hymenoptera: Aphelinidae).
Biocontrol Science and Technology 28(1), 1-19. https://doi.org/10.1080/09583157.2017.1409336.

Gerling, D. (1990) Whiteflies: their bionomics, pest status and management. Intercept Limited, Andover, UK.

Ghahbhari, H., Imani S. & Parvanak k. (2007) Effect of two insect growth regulators on 7rialeurodes vaporariorum, Journal
of Agriculture 9(2), 77-89.

He, Z., Liu, Y., Wang, L., Guo, Q., Ali, S., Chen, X. S. & Qiu, B. L. (2018) Risk assessment of two insecticides on Encarsia
formosa, parasitoid of whitefly Bemisia tabaci. Insects 9(3): p.116. https://doi.org/10.3390/insects9030116.

Journal of Entomological Society of Iran 2025 ¢+ 45 (3)


https://10.0.86.51/jpp.v31i4.60021
https://doi.org/10.1093/jee/tox174
https://doi.org/10.1007/978-3-642-17815-3_23
http://dx.doi.org/10.21608/jpd.2020.126072
https://doi.org/10.1007/s42690-020-00183-y
https://doi.org/10.1111/j.0013-8703.2004.00198.x
https://doi.org/10.1111/j.0013-8703.2004.00198.x
https://doi.org/10.1146/annurev.ento.52.110405.091440
https://doi.org/10.1080/09583157.2021.1873248
https://doi.org/10.2298/PIF1904201D
https://doi.org/10.1080/09583157.2017.1409336
https://doi.org/10.3390/insects9030116

442 Effects of thiamethoxam cyhalothrin on T. vaporariorum, and E. formosa ...

Heidari, A., Alford, L. & Kishani Farahani, H. (2015) Effects of three insecticides on adult bionomics of the parasitoid
Encarsia ~ formosa.  Archives  of  Phytopathology  and  Planr  Protection  48(17-20):  898-909.
https://doi.org/10.1080/03235408.2016.1142926.

Hoseininaveh, V., Salehi, L., Ghadamyari, M. & Gholamzadeh, M. (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.

IRAC, (2023) IRAC MoA classification scheme (version 10.6). https://irac-online.org/documents/moa-classification/.

Lozowicka, B., Abzeitova, E., Sagitov, A., Kaczynski, P., Toleubayev, K. & Li, A. (2015) Studies of pesticide residues in
tomatoes and cucumbers from Kazakhstan and the associated health risks. Environmental Monitoring and Assessment
187, 609. https://doi.org/10.1007/s10661-015-4818-6.

Mahmoodi, L, Mehrkhou F, Guz N, Forouzan M, & Atlihan R (2020) Sublethal effects of three insecticides on fitness
parameters and population projection of Brevicoryne brassicac (Hemiptera: Aphididae). Journal of Economic
Entomology 113 (6), 2713- 2722. https://doi.org/10.1093/jec/toaal 93.

Mousavi, A., Kheradmand, K., Mosallanejad, H., Fathipour, Y. & Havasi, M. R. (2023) Effect of low lethal concentrations
of Eforia on biological parameters of the predatory mite Amblyseius swirskii. Journal of Crop Protection, 12(1). 65-77.

Medeiros, G. F., Mendes, A., Castro, R. A., Bad, E. C., Nader, H. B. & Dietrich, C. P. (2000) Distribution of sulfated
glycosaminoglycans in the animal kingdom: widespread occurrence of heparin-like compounds in invertebrates.
Biochimica et Biophysica Acta (BBA)-General Subjects, 1475(3): 287-294. https://doi.org/10.1016/S0304-
4165(00)00079-9.

Nikakhtar, S., Aramideh, S., Mirfakhraei, S. & Forouzan, M. (2022) The effect of sublethal concentration of three
commercial formulations of neem including Kofa, NeemAzal and Nimbecidine on the life table parameters of the
greenhouse whitefly, 7rialeurodes vaporariorum (Hem., Aleyrodidae). Journal of Entomological Society of Iran

42(4):313-323. https://doi.org/10.52547 /jesi.42.4.6.

Nikolova, I. & Georgieva, N. (2018) Effect of biological products on the population of aphids and chemical components in
alfalfa. Banat's Journal of Biotechnology X18). https://doi.org/10.7904/2068-4738-1X(19)-43.

Oliveira, M. R. V., Amancio, M., Laumann, R. A. & de O. Gomes, L. (2003) Natural enemies of Bemisia tabaci (Gennadius)
B biotype and Trialeurodes vaporariorum (Westwood) (Hemiptera: Aleyrodidae) in Brasilia, Brazil. Neowropical
Entomology 32 (1): 151-154. https://doi.org/10.1590/51519-566X2003000100023.

Pappas, M. L., Migkou, F. & Broufas, G. D. (2013) Incidence of resistance to neonicotinoid insecticides in greenhouse
populations of the whitefly, 7rialeurodes vaporariorum (Hemiptera: Aleyrodidae) from Greece. Applied Entomology
and Zoology 48(3), 373-378. https://doi.org/10.1007/s13355-013-0197-z.

Polaszek, A., Evans, G. A. & Bernett, E. D. (1992) Encarsia parasitoids of Bemisia tabaci (Hymenoptera: Aphelinidae,
Homoptera: Aleyrodidae): A preliminary guide to identification. Bulletin of Entomological Research 82(3): 375— 392.
hteps://doi:10.1017/S0007485300041171

Rashidi, F. & Ganbalani, G. N. (2018) Toxicity and sublethal effects of selected insecticides on life parameters of Encarsia
formosa (Hymenoptera: Aphelinidae), a parasitoid of 7rialeurodes vaporariorum (Hemiptera: Aleyrodidae). Journal of
Entomological Science 53(4), 543-553. https://doi.org/10.18474/JES18-03.1.

Reshadat-Salvanagh, N. (2021) Survey on the sublethal effects of Flonicamid and Bino2 on the population growth prameters
of Trialeurodes vaporariorum (Hemiptera: Aleyrodidae). MSc thesis, Urmia University, 75 p.

Safavi, S. A. & Bakhshaei, M. (2017) Biological parameters of 7rialeurodes vaporariorum (Hemiptera: Aleyrodidae) exposed
to lethal and sublethal concentrations of Calypso. Journal of Crop Protection 6(3), 341-351.

Shahbazvar, N., Sahragard, A., Hosseini, R. & Hajizadeh, J. (2011) A preliminarily study on adult characters of whiteflies
(Hem.: Aleyrodidae). Entomofauna, Zeitshrift Fur Entomologie 32(30), 413-420.

Sharifiyan, M., Mehrkhou, F. & Negahban, M. (2024) Lethal and sublethal effects of Mentha piperita L. and its
nanoeformulation form on the biological and population growth parameters of 7rialeurodes vaporariorum (Westwood)
under  laboratory  conditions.  Journal of  Entomological ~ Society of Iran 44 (1), 25-41.
https://doi.org/10.22117/jesi.2024.363757.1557.

Sohrabi, F., Shishehbor, P., Saber, M. & Mosaddegh, M. S. (2012) Lethal and sublethal effects of buprofezin and
imidacloprid on the whitefly parasitoid Encarsia inaron (Hymenoptera: Aphelinidae). Crop Protection 32: 83-89.
https://doi.org/10.1016/j.cropro.2011.10.005.

Southwood, T. R. E. & Handerson, P. A. (2000) Ecological methods. 3rd Edition, Wiley-Blackwell Science. Hoboken. 575.

Journal of Entomological Society of Iran 2025 ¢ 45 (3)


https://doi.org/10.1080/03235408.2016.1142926
https://doi.org/10.1007/s10661-015-4818-6
https://doi.org/10.1093/jee/toaa193
https://doi.org/10.1016/S0304-4165(00)00079-9
https://doi.org/10.1016/S0304-4165(00)00079-9
https://doi.org/10.52547/jesi.42.4.6
https://doi.org/10.7904/2068%E2%80%934738%E2%80%93IX(19)%E2%80%9343
https://doi.org/10.1590/S1519-566X2003000100023
https://doi.org/10.1007/s13355-013-0197-z
https://doi:10.1017/S0007485300041171
https://doi.org/10.18474/JES18-03.1
https://doi.org/10.22117/jesi.2024.363757.1557
https://doi.org/10.1016/j.cropro.2011.10.005

Dadras et al. 443

Stark, J. D. & Banks, J. (2000) The toxicologists. and ecologists. point of view-unification through demographic approach.
In J., Kammega & R. Laskowski (eds). Demography in Ecotoxicology. pp. 9-23, John Wiley and Sons. New York.

Stark, J. D. & Banks, J. E. (2003) Population-level effects of pesticides and other toxicants on arthropods. Annual Review of
Entomology 48: 505-519. https://doi.org/10.1146/annurev.ent0.48.091801.112621.
van Emden, H. F. (2004) Pest and vector control. Cambridge University Press.

Wilkinson, J. D., Biever, K.B. & Ignoffo, C. M. (1979) Synthetic pyrethroid and organophosphate insecticides against the
parasitoid Apantels marginiventris and the predators Geocoris punctipes, Hippodamia convergens and Podisus

maculiventris. Journal of Economic Entomology72(4), 473-475. 1

Citation: Dadras, S., Mehrkhou, F., Atlihan, R. & Fourouzan, M. (2025) The sublethal effects of
thiamethoxam-lambda cyhalothrin on the life table parameters and the population prediction of the greenhouse
whitefly, 7Trialeurodes vaporariorum, and its parasitoid, Encarsia formosa, under laboratory conditions. /.

Entomol. Soc. Iran, 45 (3), 429-444.

DOI: https://doi.org/10.61186/jesi.45.3.9
URL: https://jesi.areeo.ac.ir/article_131275.html

Journal of Entomological Society of Iran 2025 ¢+ 45 (3)


https://doi.org/10.1146/annurev.ento.48.091801.112621
https://doi.org/10.61186/jesi.45.3.9
https://jesi.areeo.ac.ir/article_131275.html

Journal of Entomological Society of Iran

pISSN: 0259-9996 — elSSN: 2783-3968

2025, 45 (3), 429-444

The sublethal effects of thiamethoxam-lambda cyhalothrin on the
population growth performance of the greenhouse whitefly, Trialeurodes
vaporariorum, and its parasitoid, Encarsia formosa, under laboratory
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Abstract. The greenhouse whitefly, 7rialeurodes vaporariorum Westwood
(Hemiptera: Aleyrodidae), is one of the most important pests of vegetables and ornamental
plants. In this research, the effects of sub-lethal concentration (LCso) of thiamethoxam-
lambda cyhalothrin (TLC) on the biological properties, life table parameters and population
projection of 7. vaporarium and its parasitoid, Encarsia formosa, Gahan were studied at
controlled conditions [25 +2 °C, R.H. 60 +10 % and a photoperiod of 16:8 h (L:D)].
Bioassays were conducted by dipping tomato leaves containing third-instar nymphs of the
greenhouse whitefly in the obtained LCso concentration of TLC. The life table data were
analyzed using the computer program, TWOSEX-MSChart, based on the age-stage, two-
sex life table theory. The results showed that the sublethal concentration of the above-
mentioned insecticide had an impact on the population growth of greenhouse whiteflies by
shortening their development time and adult lifespan as well reducing their fecundity. The
LCso concentration of TLC had also negative effects on the life history and life table
parameters of E. formosa. The results illustrated that the sublethal concentration of TLC
resulted in prolonged developmental time, decreased adult longevity, survival rate, and
population growth parameters of E. formosa. The population projection results were in
accordance with the population growth parameters of the greenhouse whitefly and E.
formosa. We concluded that TLC should not be used in integrated pest management
programs where E. formosa exists.

Keywords: Greenhouse pest, parasitoid wasp, neonicotinoide, pyrethroid, population dynamics
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