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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 .2. Sublethal effects of thiamethoxam-lambda cyhalothrin (TLC) on age-specific survival (/), age-stage specific fecundity (s1,) and net

maternity (fumy) of Trialeurodes vaporariorum

20 -
TLC
- e
= ==
e
=
g 20 4
s
=
=
—
a 15 4
=
= 10 4
s
—
- o
b [ 10 - » "

Age (day)

Trialeurodes vaporariorum &15d85 SJusuiu (ey) (Al o=y (S85 4 dal oy glla sl I Y—plus giols (gosiis” 5 ol 31 -Y s

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

: 1.0 4 o
TLC

—_
= 0s -
o -1 =
] o —
= =
o 05 =
€ =
= - & —
e f
= =
=1 [} =
H =
= =
=9 b
o 2 T e
S 0z
& 2

o a0 [«

30 (=] s 10 15 b = = =
Age (day)

Age (day)

Wlig) 0als r9)k g (1) Sl pompw 0329 19l () (s 0329 Slook 2 Fgllasls MoV —plus gials (iS50t (GoaiiS 5 Il =7 S
Encarsia formosa 35g031)y yeu5 (fmy)

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.

Control
T ol W
= —-—
& ——
d’ 204 i
= - ' "’ﬁ'
gn 104 v
g ’

0.5 4 y -~ ‘
o 10 0 W £ 50

Time (day)

TR

Time (day)

—pluS giols yiSo puis LCso cdale b osds jlow Trialeurodes vaporariorum xS st db> po )Lzl g Cumor by Jawilly (i =% IS5

jor 5 Job o 2ald b awslie > 1 glla gl oY

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
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Abstract. The

(Hemiptera: Aleyrodidae), is one of the most important pests of vegetables and ornamental

greenhouse whitefly, 7rialeurodes vaporariorum Westwood
plants. In this research, the effects of sub-lethal concentration (LCs0) 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 £. 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.
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