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Introduction

Greenhouse whitefly, Trialeurodes vaporariorum, Westwood (Hemiptera: Aleyrodidae) is one of the most
serious pests of many horticultural and greenhouse crops that causes quantitative and qualitative damages in the
yield of greenhouse products. However, various controlling methods (e.g., agronomic, mechanical, behavioral,
and biological) are used for management of greenhouse whitefly pest, but usage of synthetic insecticides is the
only easy and cost-effective strategy for dealing with arthropod pests in many crop production systems, which is
more common controlling method in Iran. Due to the extensive usage of non-selective insecticides against T.
vaporariorum, and their side effects on natural enemies, we used in the present study, selective, harmless, and
eco-friendly insecticides. In this research, we evaluated the lethal and sublethal efficiency of two insecticides,
thiocyclam hydrogen oxalate and spiromsifen. Thiocyclam hydrogen oxalate is a broad-spectrum systemic as
well as a contact insecticide. It is highly effective against a wide range of insect pests, particularly sucking
mouth parts (e. g., aphids, leafhoppers, and whiteflies). Spiromesifen, is known as a non-systemic insecticide
which belongs to the spirocyclic pheny substituted tetronic acid class. It is effective against a broad spectrum of
pests and it disrupts the biosynthesis of lipids including triglycerides and free fatty acids. Sublethal effects of
thiocyclam hydrogen oxalate and spiromsifen were studied by considering the biological properties and life table
parameters of T. vaporariorum. Our results may improve T. vaporariorum control efficiency in greenhouses
meanwhile using reduced concentrations of these insecticides, which may be resulted in hindered host resistance
to aforementioned insecticides and reduced their residuals on greenhouse crops.

Materials and Methods

The colony of whitefly was collected on ornamental crops (vervain and hollyhocks) at the greenhouse in
Department of Horticulture at Urmia University during September 2023. The gathered whitefly population was
reared on bean (var. MINA) in plastic pots (15 x 19 ¢cm) under controlled greenhouse conditions (27 + 2°C, 65%
+ 5% RH, and a photoperiod of 16: 8 L: D h).

The dipping method was used for bioassay and life table studies against third instar nymphs of T.

©2024 The author(s). This is an open access article distributed under Creative Commons
Attribution 4.0 International License (CC BY 4.0), which permits use, sharing, adaptation,
B distribution and reproduction in any medium or format, as long as you give appropriate credit to
the original author(s) and the source.
https://doi.org/10.22067/jpp.2024.91255.1214



https://jpp.um.ac.ir/
https://orcid.org/0000-0001-6077-9691
https://orcid.org/0000-0023-4220-8396
https://orcid.org/0000-0002-5440-3329
file:///C:/Users/f-soltani/Downloads/f.mehrkhou@urmia.ac.ir
https://doi.org/10.22067/jpp.2024.91255.1214
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jpp.2024.91255.1214
https://jpp.um.ac.ir/

VP Lol oY oylouds (YA ol (5555l @bus g pale) oyl ! (LS cblis by sy} \ VY

vaporariorum. The LCs value of thiocyclam hydrogen oxalate and spiromsifen insecticides for third instar
nymphs of the whitefly were obyained 392.627 and 854.871 ppm, respectively after 24 hours. The obtained LCys
concentrations (117.520 and 731.548 ppm), were used to estimate the sub-lethal effects of thiocyclam hydrogen
oxalate and spiromsifen on the biological parameters of third instar nymphs of the greenhouse whitefly. To study
the sublethal effects of both used insecticides, 50 same-aged of the third instar nymphs of the greenhouse
whitefly were selected from the insect colony and then dipped in above mentioned sublethal concentrations of
insecticides. The treated nymphs were transferred into petri dishes until the adults were appear. After adult
emergence their eggs were used to life table studies. The age stage, two-sex life table method was used to
analyze the collected data. We used the bootstrap technique with 100,000 iterations to estimate the variance and
standard errors of the biological and population parameters and Sigma Plot software used to draw graphs. The
growth of the pest population in a period of 60 days was done with Timing-MsChart software.

Results and Discussion

The present study demonstrated that thiocyclam hydrogen oxalate insecticide showed more acute toxicity on
third instar nymphs of the greenhouse whitefly. Moreover, exposure of third instar nymphs to sublethal
concentrations (LCzs) negatively affected the development, survival, and reproductive characteristics and
demographic factors. According to our findings, sublethal concentration of examined insecticides showed a
significant increase in pre-adult duration of the pest on thiocyclam hydrogen oxalate treatment compared to
spiromesifen and control treatments. The female adult’s lifespan/longevity was affected due to the usage of
sublethal concentration of mentioned insecticides. The lowest duration of pre-reproductive period (APOP) in
control treatment was recorded as 1.33 days, while this parameter increased in treatments exposed to
insecticides. Fecundity was reduced significantly in sublethal concentration of the insecticides compared to the
control. The highest value of fecundity in control treatment was recorded 11.85 eggs per female and the lowest
value in thiocyclam hydrogen oxalate was obtained 1.7 eggs per female. The mean oviposition period of
greenhouse whitefly decreased from 4.44 days in control to 1.4 and 1.38 days in LCys concentration of
thiocyclam hydrogen oxalate and spiromsifen, respectively. All biological table parameters (Ro, r and 1) of T.
vaporariorum treated with sublethal concentration of the used insecticides were significantly affected compared
to the control. The sublethal concentration of thiocyclam hydrogen oxalate and spiromsifen reduced the net
reproductive rate (Ro) from 4.21 eqgs per female in each generation in the control treatment to 0.29 and 0.54 egg
in LCys concentration of thiocyclam hydrogen oxalate and spiromsifen, respectively. The intrinsic rate of
increase (r) in sublethal concentration mention insecticides were recorded 0.0176 and -0.0271(day?) and in
control (0.0525 day™?). Other parameters, such as finite rate of increase (1) and gross reproductive rate (GRR), in
spiromesifen and thiocyclam hydrogen oxalate treatments were also significantly lower than the control
treatment. The mean generation time (T) of the greenhouse whitefly affected by the LCys concentration of
spiromesifen compared to the control treatment.

Conclusions

The overall results demonstrated that both of the used insecticides could be considered as effective
insecticides in management of T. vaporariorum.
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Table 1- Lethal effect (LCso) of thiocyclam hydrogen oxalate and spiromsifen after 24 hours on the third instar nymph of
Trialerodes vaporariorum

Insecticides LCas (ppm) LCso (ppm) Slosﬂ%;eSE Adf)  No.
) 117520 (58.76 mgai.L-_ 392.627(196.313mg ai.L-
Thiocyelam hydrogen 1) 1) 12840282 1375(3) 300
(47.27-174.79) (299.41-535.51)
731548 (17557 plail-  854.871(205.169 ul ai.L-
Spiromesifen ! ! 9.96+1.15 1.476(3) 300

(695.88-760.96)

(823.40-893.23)
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Table 2- The sublethal concentration (LCzs) effects of thiocyclam hydrogen oxalate and spiromsifen insecticides on
developmental time and survival rate of greenhouse whitefly

Developmental stage Control Thiocyclam hydrogen oxalate  Spiromsifen
Egg (days) 5.07+0.1%" 6.67+0.152 4.3620.1°
First instar nymph (days) 5.11+0.1° 7.39+0.22 4.21+0.1°
Second instar nymph (days) ~ 4.97+0.122 4.92+0.162 3.56+0.12°
Third instar nymph (days)  4.79+0.142 4.41+0.172 3.65+0.09°
Pupa (days) 3.65+0.13° 4.57+0.222 3.9740.11°
Pre-adult period (days) 23.52+0.26° 27.64+0.442 19.63+0.17¢
Pre-adult survival rate (%)  0.78+0.042 0.77+0.052 0.71+0.042
s o i HSG Ve e b oddcan oyl Gay gy (wlwly o pd s gdaw 3 1) Bjlasd oy )b e M| Cayny jo jo calises By > 3

* The means followed by different letters in each row are significantly different (paired-bootstrap at 5% significance level by
100000 bootstrap resampling).
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Table 3- The sublethal concentrations (LCzs) effects of thiocyclam hydrogen oxalate and spiromsifen insecticides on adult
longevity, fecundity and reproductive days of greenhous whitifly
Treatments

Biological stage

Control Thiocyclam hydrogen oxalate  Spiromsifen

Male longevity (days) 5.67+0.19%" 2.23+0.22¢ 3.1740.21°

Total male longevity (days) 29.42+0.422 29.58+0.56° 23.17+0.36°
Female longevity (days) 6.3+0.252 3.44+0.17° 3.89+0.21°

Total female longevity (days) 29.52+0.46° 31.540.65% 23.3440.3¢
Adult pre-reproductive period (days)  1.33+0.13° 1.5+0.222 1.79+0.162

Total pre-reproductive period (days) 24.56+0.43° 28.310.75% 21.46+0.29¢
Reproductive days (days) 4.44+0.262 1.4+0.22° 1.38+0.12°
Fecundity (eggs/female) 11.85+0.952 1.70+0.33° 2.25+0.3b
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* The means followed by different letters in each row are significantly different (paired-bootstrap at 5% significance level by
100,000 bootstrap resampling).
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Table 4- The sublethal concentration (LCzs) effects of thiocyclam hydrogen oxalate and spiromsifen insecticides on
population growth parameters of greenhouse whitefly

Treatment (mean + standard error)

Parameter

Control Thiocyclam hydrogen oxalate  Spiromsifen
Net reproductive rate (Ro) (offspring.individual) 4.21+0.73" 0.29+0.10° 0.54+0.11°
Gross Reproductive Rate (GRR) (offspring.individual?) ~ 8.62+1.722 0.54+0.17° 1.25+0.33°
Intrinsic rate of population growth (r) (day?) 0.0525+0.0062 0.0176+0.0004° 0.0271+0.0002°
Finite rate of increase (A) (day™) 1.05+0.0062 0.95+0.01° 0.97+0.009°
Mean generation time (T) (day) 27.37+0.04° 29.07+0.61° 22.73+0.33¢
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* The means followed by different letters in each row are significantly different (paired-bootstrap at 5% significance level by
100,000 bootstrap resampling).
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Figure 1- Sublethal effects of thiocyclam hydrogen oxalat and spiromesifen on age-stage specific survival rate (sxj) of
Trialeurodes vaporariorum
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Figure 2- Sublethal effects of thiocyclam hydrogen oxalat and spiromesifen on life expectancy(exj) of Trialeurodes
vaporariorum
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Figure 3- Sublethal effects of thiocyclam hydrogen oxalat and spiromesifen on age-stage-specific reproductive value (vxj) of
Trialeurodes vaporariorum
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Figure 4- Sublethal effects of thiocyclam hydrogen oxalat and spiromesifen on age-specific survival (Ix), age-stage specific
fertility (mx) and age-specific fertility (Ixmx) of Trialeurodes vaporariorum
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Figure 5- Projection of population growth potential and stage structure of Trialeurodes vaporariorum treated with LCzs of
thiocyclam hydrogen oxalate and spiromesifen in comparison with control during 60 days
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Figure 6- Population projection of Trialeurodes vaporariorum (total stage) treated with LCazsof thiocyclam hydogen oxalate
and spiromesifen in comparison to control treatment during 60 days

oo gyl LCs0 )50 .(Ebneabbasi et al., 2023)c !
5 yiw (LCso: 205.169 Mg.L™) sbos oyl )5 00 5,55
(LCs0: 133.4 mg.L™ glasdgs 5, a8’ Canigigy (59, O] Ol e

45 39 (Rajaee et al., 2022) ,LSen g olsy Gui>s 1)
Obtsog ol yly2 )3 (5)6 &S algign yide Copmlus I LS
LCso 30 5o cglay bl o St poaw (yuo 050 4y Carand
0jla0l dy lgi o 1y Sl Caliso ol Coalaos g sdalconday
L):’S) ol WL ..\_l> )L\_’>Lu.s 2 qu 9 0y d.\_w) Oy >
b layy dalllas 3y50 35350 4355 g odliiwl 350  StusCans
Sl Sl by G 9 )5S s aa b Syt &Sy5bTa
(Prince & s jloyes p din Cubyd Glyds 4y Causd (g i
.Chandler, 2020)
ol Slalllae B ) 55 cuosih o gl (Sawssy;
FB Grer 1) 5 (85 Jir sl axinld 4SS L S5l
39y cg3lg ,> (Sedaratian et al., 2013) 4l o aslao
I Olds Comer ;i 0558 (el § Cumed AD) sladiul b
gt Sy ltea g QUG o iSo i bl adlas 5k
SiSoyie L5l wrles o g b iSepds sl adlas > ahab
L) 5 Gigdnsed p piSopis il 4 dagr b I ASl o Guolio
oo 2l ey e Pl D)0 Bam s 5 Ban (LL
(Amini Jam & Saber, 2018)54i o

$9) 2o 9 (LS (Lo i So, do o iS5 el )
ol 00 (awy (gD ie yliiiie Lawgs T.VApOrariorum

(Omer & Leigh, 1995; Simmonds et al., 2002; Heidari
et al., 2005; Reshadat-Salvanagh et al., 2024; Sharifiyan

3 )

9y LagioSopito (SaiS @l s Slallas 51 gy 3
Sl aS Jboyd ol 43,3 )15 oy 390 oab lieud ¢ ]
lazs] b oyis g, agiSopts Sl iy 3 (S3iS
ookl yolaiedy lacdale oyl @l il dalllas 5 conl (Saxis Il jl
(Stark & Rangus, cusl )¢5 5 oYL Cuonl 5l lagl 5l alaie
o L i Sy ais el &S 1> .1994;Chen et al., 2016)
LT ol iy 55 0 8 (A 35 (550 40 e 30 50 3 )8
B ol 5 ool a8 s Glaclale (o me > Banjpd 5 San
(Guedes et al., 2016; Desneux et al., 2005) .5 o
Sl g3 2 el s 4 (ol jglateds ol Buid )
OSsie Mg (St Syt (NS 5 g (Sui S
M8 2laj)) 30 St 0y9 59y Omag el 9 VLS
Ul b 59y VLS (5gy0m pMS g5 LCo0 line 085
Liriomyza (i S p jowe (uio pow yw g plas (lailsds
oo 0, o (FOrouzan et al., 2023) sativae Blanchard
{Rezaei et al., 2016) Tuta absoluta Meyrick 5,5 445
ol 3 4B Sbdis pgs o 09 595 of Ol 5 SV
0 o st Colas Sl @l ool duglie g Gios
Abb e ySie bl ay cows YL i aun pMS g
P g (SAES 31 a8 3l L Bl o0 eipen

)1 Jramw “_QLM_MJ Po—w (y—w 0)5— (£9) oYl u)9).)_.db
(SIS S 3o ol bl b alie g1 Giganag e
A YL RRTIRUNS P:K“ 955 L Soin S
R ) w)])_? )_u u‘)Li.on 9 U_A»L.C (J—" L:_w93' Mﬁwl



VYV g oY LaST (59 i o MSamigud (51 S0 sl (S0l y3 § &l i1 ]y S0 g 00l allos

oLz wl 4> 51 .(Forouzan et al., 2023) cusl YLST 5g,0
S5 oialS el oS (pl )3 ey sl 02038 5 clale |
L as a ) bl Slhaiw ol 6)l380595 51 i 090
(Beheshti et al., coib cctlls ) LSan 5 e slaaidl
2022)

5 el i S5 b iS04y eolial
(Ebneabbasi et al., 35,5 .o @bl lib 4 e (6y9,b Lol
O Sod 5 S i wd b iwgs 48 5 0o Lllas .2023)
(Haddi et al., -, San 5 ¢5ln 4 (Desneux et al., 2007)
il o @Bl Gl ouiiS 5 clacdale 35U ,Sily 2016)
93y 018 5 Slaclalé b Cov 69k pole G5 )3 g
0=l 28 Mg lS ()l gme ol ald b duglie )3 iSopds
3y VLT gy p Mgl oS0yt 3 ials
Sl ol lpitis 18055 0,33 Jsb 392 oo o
e o it «d)S )8 oaitS pj cdale 13U cou s albklS
bysye ol Jlade (5208 5 (59, F/¥F) ali & bgypo aomil ) 0
8 OiSoyie sl (i 935 (j9) VYA) Oyieg el 40
2 gl 3a5 claail b alie s odnlie (gl sxe Ggles
5 6290 Olie (GhLSen g ) BIS bawgs 485 )90 ()0
dw 0038 pj saclale psbicos Sbibin )I5655 o) Jobo
il wald a Cusd (6)lb gine yoboas (Bl plil (s Y 90,8
il 155) YE/AF 51 aals 53 03le o381 (g5l 45 5y sbomay wdly
2 e ya (03le ya (glilay 35) A 9 VOITY YV/AY & (03bo yo
el SialS ot 5 Jilons L35S (slmyrs¥go)d
Oljee ol uins slaadly b 4ylie (Nikakhtar et al., 2022)
sl i S, o 0aiiS pj cdale > T, vaporariorum (sys,L
- bl 9 )(Reshadat-Salvanagh et al., 2024 1.lSls ¥ 5
(Sharifiyan et ol (sla gy 90,8956 o dig (gl LS (sla
124 cuily oledl g e S ©yledy el il al., 2024)
- —zo O3l ALLa 50 b 58 s oaisS 5 clale o)lge el
5 sl LS (iS5 g Job 9,5 sUsS Ly o)l
(Tanetal., 2012; Luetal., .S o Jel fu,a &5 Sials
.2016; Wang et al., 2016; Xu et al., 2016)

o3 5 (slacble 15U diuej > 48,58 00 (sla o)
9y Ong ol 9 SYLST (59500 pHS 95 (Slo S0 it
ogMe Lo yiSo, i ool a5 amd o olis glabdls Sbaaw
25 Wle S (5855 Jga> (sloaorinl b ¢ ) glo S
o8l (aliie &) e lali8l (S 25 (Jreads pall
I8 580 o5 (g hline jobots |y Jus 5 093 Jgbo g Cuner
Lo (o8 Il plymiean Sl oo braominl§ (pl dlxe ind 0
A S Sy i & G |y ] STy Sygls] sl

mo i oS 5 glaedale | clyis e et al., 2024 ab)
Ol ase SYeb )3 (slae )i byl il )3 &S 24 o el o S
s ol 1y leeddgs g 505) 0)93 sk 50 3T s slladl
(S iS5 ol il imgsy ol 4> (Piri Ouchtape et al., 2024)
L gyl 5 SYLST (9000 pMSigsd (S0 pulss 9
23S 8 ddlllas 5)50 iz 93 (S5 Jgd by I elie]
srogMe ol Bgyme 55 (glals pom s &y & i 53 (09
25 HLL sy Jolpe g p iz Olpds (i85 0dle Ol
(Chi et al., 2020) 5,5 o ;1,8 4> 55 3)50 urer Ol ypuss W,
sosdle SYLLST (795 p Mg (S0l gl 35 )
Sy yoe Jobo (ialS &) poxia QUL olpe goi g 20y 3 3L
3 S SIS St 25 joe Jgbo 3 ;35 03,5 o3l JolS
g Llgi o S Cuwl b iSo s 00iiS pj cdale  rems @l il
LS ol b (e il 53 ol (688 Lo me o sl
Ly el sl she Sl ade Siglen o b Cusi 3
3 3 ko oIS Syt s oo alS 5 AU ol 503 5
Reshadat-) s _olSsls o ¥ 5o (sl yiSo, s 0di S
= o3l olil cla g wY 40,8 ¢ (Salvanagh et al., 2024
5 IS Laogs 4 Bliplogl 3o )3 3 aSbS Sy
2l jobay (Nikakhtar et al., 2022) 5,55 ¢ S
Gennadius JLL Jolpe o ad g 3y 090 Jobo cdslllas S
il lw LCos 4 LCyo elale 315 csw Bemisia tabaci
3y90 Cyuumog ol (Wang et al., 2017) 8l jisl58l Jg,m
el @YLST oy PS8 OS¢ 3uios (1) 3 olitul
00,8 wald b dwslio 0 @b Jolye g0 g by 0)90 Jobo ials
Soslatul doxss > (e g (uite (35 ) slaadl L alia
oSall 5 sl el (gl sl piSopts 0aitS 5 clale
)420)3 odnliie asldS Sbasa o (g905 g My 09 Jobo ialS
9 Ay 0y9d Jobo p sddosalie cuglas .(Beheshti et al., 2022
2 S8 4 gy G ) Stk JU5 Jolyo 9o
sl g Goew¥oed £95 > Cglds 5l (BU S0yt 93 3l 0gou
Sigin ,» (Mahmoodi et al., 2020) s> cows byl oliowss
Jlye s diilan TPOP (638059 5| i 0y30 JS cpls
VLS (epdnd pMS g oS 5 cdale 18l cov i,
3 Ot 0395 IS 53 3L a0 yodie S pboTan S )8
OlSen 5 Bilslow ©old) ladily b guen o5 25,5 (S e5S
(Reshadat-35 4 olS5sld oS 5 clale 1 aolatnl a4
OhlSKen g ol59,8 i slaal ,> Salvangh et al., 2024)
odiiS pj ecbale 1lcos jeue Ko slag,Y ,> TPOP lude
S cosb Lilial aals a Caws OYLST 5g i pMSusss
PS5l o2l does 3y Bl 3480 @l Ly gate



VP Lol oY oylouds (YA ol ((55y5LS @lus g pale) oyl ! (LS cblis sba gaghy \FA

(Shahmohammadi et al., 2022) ¢!
2Uos Slhsde Canes T Jud S5 ooy St Lawgio
u.oa_»wg)wl 9 oYLLS| 039y PM&»_M)?U D.'\»_mS)J) clale
2 domiwlyd ol Hlade b L 1) Jeliie Bgy Jald & Cans
man Ofpog el 9 SYLST ()95 p Mg ol (slalos
g =BISs 3o gl g oy YYIVY o YA/-Y FVIVY (s
P Smgsd (65,54 3 Bl gl @S b gups ol)lSen
s SO e e bawgie oS (g ygbTTay dgr YLLST y5g,0un
Os—wY 9038 dw (35,84 4o D 4 S S w jo
aS Jbyd il (o3gx0 Agy als L awlio jd opisl ol
1y Sl S S oloj 0o Lawsio 5l b it
L 45 (Heidari et al., 2005) sly ials 5o, YO/Y 4 59, VF/Y

)1 Gl ey sl L dglys 53 jol 30 gl
(Nikakhtar et al., 2022)

(S 5 A

aS ol ppo 4S5 ol Silo saiss oyl 5l ol slaasdly
9 aYLws) u)s).)._.\.m rBMgA_AuQAJ LnguSo)A» om):) clale
S 4ol asy Job 4SS s s 0 Vaporariorum
Czod> I L_m.: Lu ‘_)M!blfw 45».:] ).305)49 o.\wf).») clale
U Gl o |y oSy ol 5l eolasnl Sl NRN g o bl
ol yigp a1 09l walyd asldS Sbadaw anb lesd
89y 385 de sl yiSo, s SuiS pj Ol ae;  Sllas
238 )8 ob)l ayse IS st anb liadis

References

Lo yiSo s (3o ) > (Talebi Jahromi, 2012)
2 ol b 5l gl 9 SVLST (59)08 M09
S Joa) (50055 3 nlS 5 JolS Sy liy g jas Job
ol (S &5 a3 plise pialS el (pee sk (08
Cgmoz Lol Gy 1l JuiS el a0 g (1) Cone
ol Liagl opl el J(Heidari et al., 2005) wloads SJuawaw
olli8l L alie &5 sl @yl | gy pme M an (ST a8 sl
9 OYLLST (j)dd pMSuwgs Gl iSo e (n Cpnox
il B 5 e Sl fiSopia (Jg (il S92 (pisuneg yul
- 2o yabdy (Goy 0 V/+0) dald 4y Cows dlols zlo o 1) 00 S
aS 10ob ol slisy ¢ goto wilin jabay b Lials gyl
it 5 (51 &5 ppalie sandlS’ i Sops sa1tS 5 Lol
5 S sysbTa b Lials' ) T. vaporariorum cuses yiol3sl
235y p VPO o +NOY 5l i ey Cumen (]38l ol o (1
Ay gl LC30 jloss )3 joy , V¥R 5 +/AYY ay sal s
2 Sbsdw yid Cuwlus (Safavi & Bakhshaei, 2017)
L dglie )3 (il 9 SYLST (59)00 pUSe55 1l
cbale woglae 151,550 5l (LI Slg5 go gudlST S0yt
2l ogdedy sl Lislel 550 0pi Comlus g b iS50 i
" SlapiSepde a8 ol (L (f)Sen 5 (i a0

abiie g (S5 &5 polhe «n iligncd g nPong B Son
Heidari et ) .ol ials ) T.vaporariorum cozes (yil5él

(ohlLSen 5 (ga oo ol lawgs o plosil w40 (al., 2005
L ooy aldS SIbsauw j3 Cumes [ilidl Lol &4 lade
b duslio 13 (EC) Sume (£9, Lade o0 ygumdgal LCs0 clale
ol it U gwpd a5 Cdl ials (o)l bxe jobay sald

1. Abdollahzadeh-Bovani, M., Mehrkhou, F., & Forouzan, M. (2024). Sublethal effects of thiocyclam hydrogen oxalate
and spiromesifen on life table and population growth parameters of Encarsia formosa (Hymenoptera: Aphelinidae).
Biological Control of Pests and Plant Diseases, 12(1), 111-131. https://doi.org/10.22059/jbioc.2024.376343.343

2. Alegbejo, M.D., & Banwo, O.0. (2005). Hosts of Bemisia tabaci Genn. in Northern Nigeria. Acta Phytopathologica
et Entomologica Hungarica, 40(3-4), 417-422. https://doi.org/10.1556/aphyt.40.2005.3-4.24

3. Alibakhshi, Z., Seddigh, S., & Tafaghodinia, B. (2020). Chemical control optimization of Trialeurodes vaporariorum
in gerbera commercial greenhouses. Journal of Crop Protection, 9(3), 421-437.

4. Amini Jam, N., & Saber, M. (2018). Sublethal effects of imidacloprid and pymetrozine on the functional response of

the aphid parasitoid, Lysiphlebus
https://doi.org/10.1127/entomologia/2018/0734

fabarum.

Entomologia Generalis, 38(2), 173-190.

5. Asadi, M., Rafiee—Dastjerdi, H., Nouri—-Ganbalani, G., Naseri, B., & Hassanpour, M. (2019). Lethal and sublethal
effects of five insecticides on the demography of a parasitoid wasp. International Journal of Pest Management,
65(4), 301-312. https://doi.org/10.1080/09670874.2018.1502899

6. Avery, P.B., Simmonds, M.S., & Nicklin, J. (2015). Comparative growth and efficacy of Trinidadian strains of Isaria
fumosorosea blastospores for controlling Trialeurodes vaporariorum on bean plants. Journal of Biopesticides, 8(1),

01-12. https://doi.org/10.57182/jbiopestic.8.1.1-12

7. Basit, M., Saeed, S., Ahmad, M.,& Sayyed, A.H.(2013). Can resistance in Bemisia tabaci (Homoptera: Aleyrodidae)

be overcome with mixtures of neonicotinoids and

insect regulators? Crop Protection, 44, 135-


https://doi.org/10.22059/jbioc.2024.376343.343
https://doi.org/10.1556/aphyt.40.2005.3-4.24
https://doi.org/10.1127/entomologia/2018/0734
https://doi.org/10.1080/09670874.2018.1502899
https://doi.org/10.57182/jbiopestic.8.1.1-12

AR SERRPRCAVIIC ([N PURU-PAN T SV P PO PSR TR g U | RN I T PP ST R VP

141.https://doi.org/10.1016/j.cropro.2012.10.021

8. Beheshti, A., Imani, S., Zahdi, H., Tirgari, S., & Abdi Gudarzi, M. (2022). Investigation of the sublethal effects of the
insecticides Apel, Abacmetin and Amidachloropride on the life span of different life stages of greenhouse whiteflies
(Trialeurodes vaporariorum) (Hem.: Aleyrodidae) in laboratory conditions. Quarterly Entomological Research
Specialty (scientific-research), 14(1), 27-31. (in Persian).

9. Bi, J.L., Toscano, N.C., & Ballmer, G.R. (2002). Greenhouse and field evaluation of six novel insecticides against the
greenhouse  whitefly  Trialeurodes vaporariorum on strawberries. Crop Protection, 21, 49-55.
https://doi.org/10.1016/S0261-2194(01)00063-1

10. Bi, J.L., & Toscano, N.C. (2007). Current status of the greenhouse whitefly, Trialeurodes vaporariorum,
susceptibility to neonicotinoid and conventional insecticides on strawberries in southern California. Pest
Management Science, 63(8), 747-752. https://doi.org/10.1002/ps.1405

11. Chen, X., Ma, K., Li, F., Liang, P., Liu, Y., Guo, T., Song, D., Desneux, N., & Gao, X. (2016). Sublethal and
transgenerational effects of sulfoxafor on the biological traits of thecotton aphid, Aphis gossypii Glover (Hemiptera:
Aphididae). Ecotoxicology, 25, 1841-1848. https://doi.org/10.1007/s10646-016-1732-9

12. Chi, H. (1988). Life-table analysis incorporating both sexes and variable development rates among individuals.
Environmental Entomology, 17, 26-34. https://doi.org/10.1093/ee/17.1.26

13. Chi, H. (2020). 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

14. Chi, H. (2021). TIMING-MSChart: A computer program for the population projection based on age-stage, two-sex
life  table. National Chung Hsing University, Taichung, Taiwan. [online], Available: http:
//140.120.197.173/Ecology

15. Chi, H., & Liu, H. (1985). Two new methods for the study of insect population ecology. Bulletin of the Institute of
Zoology, Academia Sinica, 24, 225-240.

16. Colvin, J., Omongo, C.A., Govindappa, M.R., Stevenson, P.C., Maruthi, M.N., Gibson, G., & Muniyappa, V.
(2006). Host-plant viral infection effects on arthropod-vector population growth, development and behaviour:
Management and  epidemiological implications.  Advances in  Virus Research, 67, 419-452.
https://doi.org/10.1016/S0065-3527(06)67011-5

17. Cuthbertson, A.G.S., Buxton, J.H., Blackburn, L.F., Mathers, J.J., Robinson, K.A., Powell, M.E., Fleming, D.A., &
Bell, H.A. (2012). Eradicating Bemisia tabaci Q biotype on poinsettia plants in the UK. Crop Protection, 42, 42-48.
https://doi.org/10.1016/j.cropro.2012.08.009

18. Dai, C., Ricupero, M., Wang, Z., Desneux, N., Biondi, A., & Lu, Y. (2021). Transgenerational effects of A
neonicotinoid and a novel sulfoximine insecticide on the harlequin ladybird. Insects, 12, 681.
https://doi.org/10.3390/insects12080681

19. 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.ento0.52.110405.091440

20. Desneux, N., Fauvergue, X., Dechaume-Moncharmont, F.X., Kerhoas, L., Ballanger, Y., & Kaiser, L. (2005).
Diaeretiella rapae limits Myzus persicae populations after applications of deltamethrin in oilseed rape. Journal of
Economic Entomology, 98(1), 9-17. https://doi.org/10.1093/ jee/98.1.9

21. Duhan, J.S., Kumar, R., Kumar, N., Kaur, P., Nehra, K., & Duhan, S. (2017). Nanotechnology: The new perspective
in precision agriculture. Biotechnology Reports, 15, 11-23. https://doi.org/10.1016/j.btre.2017.03.002

22. Ebneabbasi, S., Mehrkhou, F., & Fourouzan, M. (2023). Lethal and sublethal effects of thiocyclam hydrogen
oxalateand flubendimide on the population growth parameters and population projection of Tuta absoluta
(Lepidoptera: ~ Gelechiidae). Journal of  Entomological Society of Iran, 43(3), 219-231.
https://doi.org/10.61186/JESI.44.2.71

23. Erdogan, C., SibelVelioglu, A., Gurkan, M.O., Denholm, I., & Moores, G.D. (2021). Detection of resistance to
pyrothroid and neonicotinoid insecticide in the greenhouse whitefly, Trialeurodes vaporariorum (Hemiptera:
Aleyrodidae). Crop Protection, 146, 105661. https://doi.org/10.1016/j.cropro.2021.105661

24. Finney, D. J. (1971). Probit Analysis. Third ed. Cambridge University Press, London

25. Forouzan, M., & Sheikhi Garjan, A. (2023). Effect of sub lethal concentrations of thiocyclam insecticide on
biological parameters of Liriomyza sativae (Diptera: Agromyzidae) under laboratory conditions. Journal of
Entomological Society of Iran, 42(4), 279-290. https://doi.org/10.52547/jesi.42.4.3

26. Gerling, D. (1990). Whiteflies: Their bionomics, pest status and management. Winborne, UK, Intercept. 348 pp.

27. Guedes, R.N.C., Smagghe, G., Stark, J.D., & Desneux, N. (2016). Pesticide-induced stress in arthropod pests for
optimized integrated pest management programs. Annual Review of Entomology, 61, 43-62.
https://doi.org/10.1146/annurev-ento-010715-023646

28. Haddi, K., Mendes, M.V., Barcellos, M.S., Lino-Neto, J., Freitas, H.L., Guedes, R.N.C., & Oliveira, E.E. (2016).
Sexual success after stress Imidacloprid-induced hormesis in males of the neotropical stink bug Euschistus heros.
PLoS One, 11(6), 1-18. https://doi.org/10.1371/journal.pone.0156616


https://doi.org/10.1016/j.cropro.2012.10.021
https://doi.org/10.1016/S0261-2194(01)00063-1
https://doi.org/10.1002/ps.1405
https://doi.org/10.1007/s10646-016-1732-9
https://doi.org/10.1093/ee/17.1.26
https://doi.org/10.1016/S0065-3527(06)67011-5
https://doi.org/10.1016/j.cropro.2012.08.009
https://doi.org/10.3390/insects12080681
https://doi.org/10.1146/annurev.ento.52.110405.091440
https://doi.org/10.1093/%20jee/98.1.9
https://doi.org/10.1016/j.btre.2017.03.002.
https://doi.org/10.61186/JESI.44.2.71
https://doi.org/10.61186/JESI.44.2.71
https://doi.org/10.1016/j.cropro.2021.105661
https://doi.org/10.52547/jesi.42.4.3
https://doi.org/10.1146/annurev-ento-010715-023646
https://doi.org/10.1371/journal.pone.0156616

VP Lol oY oylouds (YA ol ((55y5LS @lus g pale) oyl ! (LS cblis sba gaghy \O«

29. Heidari, A., Moharramipour, S., Poormirza, A.A., & Talebi, A.A. (2005). Effects of pyriproxifen, buprofezin and
fenpropathrin on the growth population parameters in Trialeurodes vaporariorum Westwood (Hom.: Aleyrodidae).
Iranian Journal of Agricultural Science, 36(2), 353-361.

30. Hosseininia, A., Khanjani, M., Khoobdel, M., & Javadi, S. (2017). Comparision of the efficiency of the current oils
and insecticide compounds in control of greenhouse whitefly, Trialeurodes Vaporariorum (Westwood), (Hem.:
Aleyrodidae) on rose and their interaction. Journal of Plant Protection, 30(4), 718-726.
https://doi.org/10.22067/jpp.v30i4.53965

31. Hudson, L. A., & Ciborowski, J. J. (1996). Teratogenic and genotoxic responses of larval Chironomus salinarius
group (Diptera: Chironomidae) to contaminated sediment. Environmental Toxicology and Chemistry: An
International Journal, 15(8), 1375-1381. https://doi.org/10.1002/etc.5620150817

32. Kapantaidaki, D.E., Sadikoglou, E., Tsakireli, D., Kampanis, V., Stavrakaki, M., Schorn, C., llias, A., Riga, M.,
Tsiamis, G., Nauen, R., Skavids, G., Vontas, J., & Tsagkarakou, A. (2018). Insecticide resistance in Trialeurodes
vaporariorum population and novel diagnostics for kdr mutation. Pest Management Science, 74(1), 59-69.
https://doi.org/10.1002/ps.4674

33. Karatolos, N., Denholm, 1., Williamson, M., Nauen, R., & Gorman, K. (2010). Incidence and characterisation of
resistance to neonicotinoid insecticides and pymetrozine in the greenhouse whitefly, Trialeurodes vaporariorum
Westwood (Hemiptera: Aleyrodidae). Pest Management Science, 66, 1304-1307. https://doi.org/10.1002/ps.2014

34. Kumar, A., & Singh, R. (2014). Bioefficacy of some insecticides against the greenhouse whitefly, Trialeurodes
vaporariorum, Westwood (Homoptera: Aleyrodidae) on tomoto. The Bioscan, 9(3), 1073-1076.

35. Kumari, S., Chauhan, U., Kumari, A., & Nadda, G. (2017). Comparative toxicities of novel and conventional
acaricides against different stages of Tetranychus urticae Koch (Acarina: Tetranychidae). Journalof the Saudi
Society of Agricultural Sciences, 16, 191-196. https://doi.org/10.1016/j.jssas.2015.06.003

36. Lahiri, S., Smith, H.A., Gireesh, M., Kaur, G., & Montemayor, J.D. (2022). Arthropod pest management in
strawberry. Insects, 13(5), 475. https://doi.org/10.3390/insects13050475

37. Lu, Y.H.,, Zheng, X.S., & Gao, X.W. (2016). Sublethal effects of imidacloprid on the fecundity, longevity, and
enzyme activity of Sitobion avenae (Fabricius) and Rhopalosiphum padi (Linnaeus). Bulletin of Entomological
Research, 106, 551-559. https://doi.org/10.1017/S0007485316000286

38. Mahmoodi, L., Mehrkhou, F., Guz, N., Forouzan, M., & Atlihan, R. (2020). Sublethal effects of three insecticides
on fitness parameters and population projection of Brevicoryne brassicae (Hemiptera: Aphididae). Journal of
Economic Entomology, 113(6), 2713-2722. https://doi.org/10.1093/jee/toaal93

39. Menke, S., & Gerhard, D. (2010). Detection of a related difference in efficacy of Azadirachtin treatments for the
control of whiteflies on Gerbera jamesonii by testing for interactions in generalized linear models. Pest
Management Science, 66(4), 358-364. https://doi.org/10.1002/ps.1881

40. Mota-Sanchez, D., & Wise, J.C. (2023). Arthropod pesticide resistance database. Retrieved from https://www.
pesticideresistance.org/

41. Nasruddin, A., Jumardi, J., & Melina, M. (2021). Population dynamics of Trialeurodes vaporariorum (Westwood)
(Hemiptera: Aleyrodidae) and its populations on different planting dates and host plant species. Annals of
Agricultural Sciences, 66, 109-114. https://doi.org/10.1016/j.a0as.2021.08.001

42. 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, Trialeurodes vaporariorum (Hem., Aleyrodidae). Journal of Entomological Society of Iran,
42(4), 313-323. https://doi.org/10.52547/jesi.42.4.6

43. Nourbakhsh, S. (2019). List of pests, diseases and weeds of the most important major agricultural products,
pesticides and recommended methods for their control. The Ministry of Agriculture Jihad, 222 p. (in Persian).

44, Omer, A.D., & Leigh, T.F. (1995). Sublethal effects of acephate and biphenate on fecundity, longevity and egg
viability in greenhouse whitefly (Hom., Aleyrodidae). Journal of Applied Entomology, 119, 119-125.

45, Patra, B., & Kumar Hath, T. (2022). Insecticide resistance in whiteflies Bemisia tabaci (Gennadius): Current global
status. In  Insecticides — Impact and Benefits of Its Use for Humanity. IntechOpen.
https://doi.org/10.5772/intechopen.101954

46. Pavela, R. (2009). Larvicidal effects of some Euro-Asiatic plants against Culex quinquefasciatus Say larvae
(Diptera: Culicidae). Parasitology Research, 105, 887-892. https://doi.org/10.1007/s00436-009-1511-0

47. Piri Ouchtape, M., Mehrkhou, F., & Foorouzan, M. (2024). Lethal and sub-lethal effects of Clothianidin and
summer oil on the life table parameters and population trend of the cabbage aphid, Brevicoryne brassicae (Hem.:
Aphididae). Plant Pest Research, 13(4), 17-34. https://www.magiran.com/p2692727

48. Prijovi¢, M.R., Mar¢i¢, D., Drobnjakovi¢, T.M., Medo, 1.S., & Peri¢, P. (2013). Life history traits and population
growth of greenhouse whitefly (Trialeurodes vaporariorum Westwood) on different tomato genotypes. Pesticides
and Phytomedicine/Pesticidi i fitomedicina, 28(4), 239-245. https://doi.org/10.2298/PIF1304239P

49. Prince, G., & Chandler, D. (2020). Susceptibility of Myzus persicae, Brevicoryne brassicae and Nasonovia
ribisnigri  to  fungal Dbiopesticides in laboratory and field experiments. Insects, 11(1), 55.


https://doi.org/10.22067/jpp.v30i4.53965
https://doi.org/10.1002/etc.5620150817
https://doi.org/10.1002/ps.4674
https://doi.org/10.1002/ps.2014
https://doi.org/10.1016/j.jssas.2015.06.003
https://doi.org/10.3390/insects13050475
https://doi.org/10.1017/S0007485316000286
https://doi.org/10.1093/jee/toaa193
https://doi.org/10.1002/ps.1881
https://doi.org/10.1016/j.aoas.2021.08.001
https://doi.org/10.52547/jesi.42.4.6
https://doi.org/10.5772/intechopen.101954
https://doi.org/10.1007/s00436-009-1511-0
https://doi.org/10.2298/PIF1304239P

VOV g LSt ()59 )0 Mg (Lo S0 pinr (S0l 3§ &l i1 (1) K0 g 001 Al

https://doi.org/10.3390/insects11010055

50. Rajaee, F., Ghane-Jahromi, M., Maroofpour, N., & Sedaratian-Jahromi, A. (2022). Sublethal effects of spiromesifen
on life table traits of Tetranychus urticae (Acari: Tetranychidae) and Neoseiulus californicus (Acari: Phytoseiidae).
Acarologia, 62(3), 772-785. https://doi.org/10.24349/uja8-5ks2

51. Rakhshani, M. (2005). Principle of Agricultural Toxicology (Pesticides). Farhang Jame Press Center of Tehran,
Iran, p. 100-374. (In Persian).

52. Reshadat-Salvanagh, N., Mehrkhou, F., & Fourouzan, M. (2024). Lethal and sublethal effects of Flonicamid and
Blo2 on life span and population growth parameters of greenhouse whitefly, Trialeurodes vaporariorum,
(Hemiptera: Aleyrodidae). Phytoparasitica, 52, 90. https://doi.org/10.1007/s12600-024-01209-8.

53. Rezaei, Z., Ghane-Jahromi, M., Sedaratian, H., & Sahraeian, H. (2016). Investigation sub-lethal effects of
thiocyclam hydrogen-oxalate on reproductive and population growth parameters of Tuta absoluta
(Lep.:Gelechidae). Proceedings of 22nd Iranian Plant Protection Congress College of Agriculture and Natural
Resources, University of Tehran, Karaj, Iran. (Available: https://sid.ir/paper/937985/en)

54, Safavi, S.A., & Bakhshaei, M. (2017). Biological parameters of Trialeurodes vaporariorum (Hemiptera:
Aleyrodidae) exposed to lethal and sublethal concentrations of Calypso ®. Journal of Crop Protection, 6(3), 341 -
351 .http://dorl.net/dor/20.1001.1.22519041.2017.6.3.9.9

55. Saidi, Z., & Ziaei, M. (2017). The toxicity of Sivanto ® and Ebron Speed ® insecticides to control sugarcane
whitefly, Nemaskellia andropogonis, (Hem.: Aleyrodidae) in laboratory conditions. Plant Pest Research, 8(2), 53-
65. (in Persian). https://doi.org/10.22124/iprj.2018.2995

56. Salvanagh, N.R., Mehrkhou, F., & Fourozan, M. (2024). Lethal and sublethal effects of Flonicamid and Blo2 on life
span and population growth parameters of greenhouse whitefly, Trialeurodes vaporariorum, (Hemiptera:
Aleyrodidae). Phytoparasitica, 52(5), 90.

57. Sarbaz, S., Goldasteh, S., Zamani, A.A., Solymannejadiyan, E., & Vafaei Shoushtari, R. (2017). Side effects of
spiromesifen and spirodiclofen on life table parameters of the predatory mite, Neoseiulus californicus McGregor
(Acari: Phytoseiidae). International Journal of Cardiology, 43, 380-
386. https://doi.org/10.1080/01647954.2017.1325396

58. Schmuttere, H. (2002). The Neem tree: Source of Unique Natural Products for Integrated Pest Management,
Medicine, Industry and Other Purposes (Hardcover), 2nd Edition, Weunheim, Germany: VCH Verlagsgesellschaft,
p. 120-138.

59. Sedaratian, A., Fathipour, Y., Talaei-Hassanloui, R., & Jurat-Fuentes, J.L. (2013). Fitness costs of sublethal
exposure to Bacillus thuringiensis in Helicoverpa armigera: A carryover study on offspring. Journal of Applid
Entomology, 137, 540-549. https://doi.org/10.1111/jen.12030

60. 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.

61.Shahmohammadi Heidari, B., Allahyari, H., & Talebi-Jahromi, Kh. (2022). Effect of mayonnaise and emulsifiable
concentrate formulations on population dynamic of greenhouse whitefly (Trialeurodes vaporariorum). lranian
Journal of Plant Protection Science, 53(1), 131-141. (in persian).
https://doi.org/10.22059/1JPPS.2022.339946.1007001

62. 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 Trialeurodes vaporariorum
(Westwood) under laboratory conditions. Journal of Entomological Society of Iran, 44(1), 25-41.
https://doi.org.10.61186/jesi.44.1.3

63. Sheikhigarjan, A., Najafi, H., Abbasi Azimi, H., & Moradi, M. (2021). The chemical and organic pesticide guide of
Iran. Rah Dan Press, Tehran, Iran, p. 525.

64. Simmonds, M.S.J., Manlove, J.D., Blaney, W.M., & Khambay, B.P.S. (2002). Effects of selected botanical
insecticides on the behaviour and mortality of the glasshouse whitefly Trialeurodes vaporariorum and the parasitoid
Encarsia formosa. Entomologia Experimentalis et Applicata, 102, 39-47. https://doi.org/10.1046/j.1570-
7458.2002.00923.x

65. SPSS, Inc. (2019). IBM SPSS statistics for windows, version 26.0 (Vol. 440). IBM Corporation.

66. Stark, J.D., & Rangus, T.M. (1994). Lethal and sublethal effects of the neem insecticide formulation, ‘Margosan-O’,
on the pea aphid. Pest Management Science, 41, 155-160. https://doi.org/10.1002/ps.2780410212

67. Subba, B., Pal, S., Mandal, T., & Ghosh, S.K. (2017). Population dynamics of whitefly (Bemisia tabaci Genn.)
infesting tomato (Lycopersicon esculentus L.) and their sustainable management using biopesticides. Journal of
Entomology and Zoology Studies, 5(3), 879-883.

68. Talebi Jahromi, Kh. (2012). Pesticide toxicology. University of Tehran Press, Iran. 508 pp.

69. Tan, Y., Biondi, A., Desneux, N., & Gao, X.W. (2012). Assessment of physiological sublethal effectsof
imidacloprid on themirid bug Apolygus lucorum (Meyer-Dir). Ecotoxicology, 21, 1989-1997.
https://doi.org/10.1007/s10646-012-0933-0

70. Wang, R., Zhang, W., Che, W.N., Qu, C,, Li, F.Q., Desneux, N., & Luo, C. (2017). Lethal and sublethal effects of


https://doi.org/10.3390/insects11010055
https://doi.org/10.24349/uja8-5ks2
https://doi.org/10.1007/s12600-024-01209-8.
http://dorl.net/dor/20.1001.1.22519041.2017.6.3.9.9
https://doi.org/10.22124/iprj.2018.2995
https://doi.org/10.1080/01647954.2017.1325396
https://doi.org/10.1111/jen.12030
https://doi.org/10.22059/IJPPS.2022.339946.1007001
https://doi.org/10.1046/j.1570-7458.2002.00923.x
https://doi.org/10.1046/j.1570-7458.2002.00923.x
https://doi.org/10.1590/S0100-204X2004001100003 
https://doi.org/10.1007/s10646-012-0933-0

VP Lol oY oylouds (YA ol ((55y5LS @lus g pale) oyl ! (LS cblis sba gaghy \ QY

cyantraniliprole, a new anthranilic diamide insecticide, on Bemisia tabaci (Hemiptera: Aleyrodidae). MEDcrop
Protection, 91, 108-113.

71. Wang, R., Zheng, H.X., Qu, C., Wang, Z.H., Kong, Z.Q., & Luo, C. (2016). Lethal and sublethal effectsof a novel
cis-nitromethylene neonicotinoid insecticide, cycloxaprid, on Bemisia tabaci. Journal of Crop Protection, 83, 15—
19. http://dx.doi.org/10.1016/j.cropro.2016.01.015

72. Wintermantel, W.M., Hladky, L.L., Cortez, A.A., & Natwick, E.T. (2009). A new expanded host range of cucurbit
yellow stunting disorder virus includes three agricultural crops. Plant Disease, 93(7), 685-690.
https://doi.org/10.1094/PDIS-93-7-0685

73. Xu, L., Zhao, C.Q., Zhang, Y.N,, Liu, Y., & Gu, Z.Y. (2016). Lethal and sublethal effects of sulfoxaflor on the
small brown planthopper Laodelphax striatellus. Journal of Asia-Pacific Entomology, 19, 683-689.
https://doi.org/10.1016/j.aspen.2016.06.013

74. Zapata, N., Vargas, M., Latorre, E., Roudergue, X., & Ceballos, R. (2016). The essential oil of Laurelia
sempervirens is toxic to Trialeurodes vaporariorum and Encarsia formosa. Industrial Crops and Industrial Crops
and Products, 84, 418-422. https://doi.org/10.1016/j.indcrop.2016.02.030

75. Zawrah, M.F.M., Masry, A.T.E., Noha, L., & Saleh, A.A.A. (2020). Efficiacy of certain insecticides against
whitefly Bemisia tabaci (Genn.) infesting tomato plants and their associated predators. Plant Archives, 20(2), 2221-
2228.


http://dx.doi.org/10.1016/j.cropro.2016.01.015
https://doi.org/10.1094/PDIS-93-7-0685
https://doi.org/10.1016/j.aspen.2016.06.013
https://doi.org/10.1016/j.indcrop.2016.02.030

