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Table 4-1. Analysis of probit by different concentrations of silica nanoparticles and B. bassiana after 7 days on greenhouse whitefly
egg

Treatments ~ Dosages  glop+ SE  Interseps+5 X (df) LCs * Relative *
(mg.L) (95% CLs) Toxicity Potency
index
(%)

800 3.92+1.80 -11.02+5 0.02 (2) 643.97 100 264.61
662.5 (102.52-
Silica 525 800.04)
nanoparticles 387.5
250
Control

10° 0.67+0.23 -4.21+5 0.72(2) 170399 0.38 1
10 (5377-855144)

10

10°

Beauveria
bassiana
—
10

Control

LCsp bl 1 (oo o 5 Coms L *
Toxicity index and relative toxicity based on LCs
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Table 4-2. Analysis of probit by different concentrations of silica nanoparticles and B. bassiana after 24, 48 and 72 hours on second
instar greenhouse whitefly nymph

Treatments Dosages Tim Slop+ SE Interseps+ X2 (df) LCs Toxicity Relative
(ml.L) e(hr) - 5 (95% CLs) *(%)index  *Potency
800 24 434%178  -12.17+5  0.11(2) 640.11 100 176.75
N T 6625 (304.96-777.21)
Silica 525 48 4.60£1.81 -12.87+5  0.12Q2) 631.00 100 141.96
nanoparticles g s (344.88-761.72)
250 72 531186  -14.77+5  0.11(2) 602.95 100 129.99
Control (388.75-709.89)
10° 24 0.50£023  -3.06+5  0.04(2) 113139 0.57 1
07 (0.00-15259037)
Beauveria 10° 48  0.51+025  -2.99+5 0.02(2) 89574 0.70 1
bassiana  —— 05— (0.00-15482777)
104 72 0.63+0.26 1.-3.74 0.28(2) 78379 0.77 1
“Control (0.006-8532026)

LCs0 bl 1 (oo Coms 5 Coms L *

Toxicity index and relative toxicity based on LCsy
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Table 4-3 Analysis of variance due to the effect of different concentrations of silica nanoparticles and B. bassiana after 7
days on greenhouse whitefly egg

probability F Value average of of Sum Degrees of Source Time
squares squares freedom Changes

AN YY/afY YO/VAD Y OY/VFY 2 Treatment days Vv
JAAA \RYid A% 'Y Error
VYY/AY . A4 Total

VAY
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Figure 4-1 Comparison of means egg motality after 7 days at 95% probability level with Tukey test. Columns with the same letters
do not differ significantly
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Table 4-4. Analysis of variance due to the effect of different concentrations of silica nanoparticles and B. bassiana after 1, 3,
5 and 7 days on the second instar of greenhouse whitefly nymphs

probability F Value average of sum of Degrees of Source Time
squares squares freedom Changes

ARR TA0/A VeY/PEY AoV ¥ Treatment days )
JAYY Yofeun VY Error
FY L /OVY \kg Total

e VY/FYY F/YAS FVV/ FY ¥ Treatment days ¥
VAR \RAVARK] 'Y Error
YA/ YY \R4 Total

A Y2 VY /YAD FEY/VPY 2 Treatment days ©
ARE FE[on 'Y Error
NLVARAS \kg Total

e VYAV Y 9/YA FYV/FY 2 Treatment days v
\VARAY YF/ o an 'Y Error
\AVAR A A4 Total

VAE
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Figure 4-5 Comparison of mean secondary nymphal mortality after 7 days at 95% probability level with Tukey test. Columns with
the same letters do not differ significantly
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Table 4-5. Effect of different concentrations of silica nanoparticles on germination of B. bassiana 72 hours after treatment

B. bassiana germination Concentration of silica

percentage nanoparticles in culture
(ul/ml) medium

96/54+0/57* 250
97/66+0/33* 387/5
98/0+£0/57*° 525
97/63+0/73* 662/5
96/67+0/23* 800
98/00+0/57* sample

bl (S g3l 10 00,0 0 gl [0 (6 louine BT ooied (yLiS (i 50 Glineyné g > gl glo Lo

sMeans with dissimilar letters in the column show a significant difference at the level of 5% in Tukey test.
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Abstract

Introduction: Greenhouse whitefly, as an economic pest, has a wide and ubiquitous host range
and causes great damage to many crops, including greenhouse plants. Due to the morphological
characteristics and potential of resistance to chemical toxins, it is necessary to find suitable and
compatible compounds for integrated control of this pest by increasing the effect and
minimizing the adverse effect on the pathogenic fungus Beauveria bassiana.

Methods: In this study, the effect of pathogenic fungus Beauveria bassiana alone and in
combination with silica nanoparticles against second instar seeds and nymphs of Trialeurodes
vaporariorum Westwood and germination power of pathogenic fungi using probit analysis, one-
way analysis of variance and ANOVA SPSS software was examined.

Results: L.Cs, values obtained from probit degradation as a result of the effect of different
concentrations of silica nanoparticles and Beauveria bassiana against eggs after 7 days and
against second instar nymph after 72 hours (643.97 mg / L and 170399 conidia/ ml) and
(602.952 mg / L and 78379 conidia/ ml) were obtained, respectively.

Results: According to the results of the present study, silica nanoparticles alone have higher
toxicity than other treatments and in combination with B. bassiana can be used in integrated
control of the important greenhouse whitefly pest. The most important advantage of using these
compounds is their compatibility with the environment and the lack of resistance to insects
against them.
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