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Extended Abstract

1. Introduction: Bemisia tabaci is known in Iran and many other countries as a first-class Cotton pest. This pest
is one of the most important pests of Tomatoes in greenhouses as well as other crops, summer crops and
greenhouses in most parts of the world, especially in hot, temperate, and dry regions of the world. Due to the high
damage caused by this pest, Tomato greenhouses are frequently sprayed during the growing season.

2. Materials and Methods: Plastic pots with a diameter of 18 and a height of 18 cm were selected. Tomato seeds
were planted in pots. After the Tomato plants sprouted, the weak plants were removed from the pots. For immature
preparation, large numbers of adult insects were released on Tomato pots and observed on the leaves four weeks
after release of all biological stages. To prepare the eggs, large humbers of white cotton bulb insects were released
on tomato plants planted in pots. For this purpose specimens were collected from contaminated Tomato flowerpots.
After immersion of leaves in the pesticide solutions, the sensitivity of different life stages was evaluated. The
purpose of this test is to determine the range of concentrations of insecticides that had been led to 25-75 percent
of death. The main concentrations were calculated by the concentration of preliminary experiments. Likewise,
control mortality was corrected using Abbott's formula.

3. Results and Discussion: The results of this study, according to the average lethal concentration of 50 percent
of the insecticide Spirotetramat showed that this insecticide was evaluated toxic for immature, adult and eggs,
respectively. Since spirotetramat is a systemic insecticide and also feeds the adult and immature stages of this pest,
adult and immature stages are more sensitive than eggs. The reason for the less susceptibility of eggs to this
insecticide is the presence of an impermeable layer of chorion. Due to the way spirotetramat works, it especially
affects the immature stages of sucking pests. In the case of adult female insects, this compound significantly
reduces fertility and reproduction, resulting in a decrease in insect population. Gulen et al. investigated the cross-
resistance and susceptibility of Western flower thrips to spirotetramat in vitro on bean pods and reported that
spirotetramat was more toxic to the nymph stages of the insect tested (Guillen et al., 2014). The results of this
study are similar to the results of the present study in terms of the greater effect of spirotetramat on the immature
stage (Gaskin et al., 2010) in field experiments reported that the addition of an oil and dispersant to the insecticide
spirotetramat had a good effect on controlling oysters. These oysters are generally very difficult to control due to
the hard shell of the insect because insecticide alone cannot penetrate. The results of this study are similar to the
results of the present study, which shows the increased effect of spirotramat by citowett oil.

Bioassay with citowett oil showed that immature stages and eggs were more sensitive than adult insects. Which
can be due to the contact toxicity of the oil. To evaluate the effect of spirotetramat and citowett oil insecticide
mixture, their LC25 doses were mixed and the effect was determined on different stages and the resulting mortality
rate was determined. The mortality rate due to the mixture of LC25, insecticide spirotetramate and citutot oil was
higher than the total expected losses (50%), 4.77% in adult insects, 11.55% in egg stage and 18.65% in immature
stage. The increase in lethality after adding oil to the insecticide is consistent with the results obtained by some
researchers (Ashtari, 2019; Ashtari et al., 2020; Hosseini Naveh et al., 2010).

4. Conclusions: Based on the results of the study and the studies of other researchers, it can be concluded that the
white-tailed deer, due to its special biological and behavioral conditions, has a high potential for resistance to most
toxins. Applying proper management principles to control the mass of its population should be done. The issue of
the phenomenon of resistance to toxins has accelerated in it.
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Table 2- Mean comparison of mortality percentage of various biological stages of Bemisia tabaci under

the influence of spirotetramat

chale ) cdals 0y § 099 cdale Hb
Concentration Egg Concentration  Immature stages  Concentration Adult

490.06 75.35%+0.82 7.2 80.66°+0.67 30.24 78.00%+1.33
196.02 70.00°+1.05 331 71.33°+0.82 121 62.67°+1.25
78.41 61.33°+0.81 1.55 55.33°¢1.33 5.06 58.00°+1.30
31.30 42.00%+0.82 0.77 34.669+0.82 2.20 34.00°+1.23
12.50 23.33°+1.01 0.38 25.33°+0.81 1.00 23.33%+1.04

0.00 4.67'+0.61 0.00 5.33'+0.74 0.00 5.33°+0.80

ikl slas & Siloo .5l lo e BT (LSD) jlo sine @gles JBlas ys03T bl 3 auo o iy whans 10 Sigliie g > b oo Silo
Means in a columns followed by different letters are significantly different in in %5 LSD test. mean+SE.
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Figure 2- Dose- response curve of Spirotetramat on different developmental stages of Bemisia tabaci
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Table 3- Losses of various biological stages of Bemisia tabaci under the influence of citowett oil.
A’O ..~.$..l~|:‘ ‘SU
al> 5o (/28) sl 9 YU a> b e e 51 b5 Jlazs|
o0 . P eSeuwl
Stages Lower-Upper (%95) a+SE b+SE
LCso (ppm) x? (df: 3)
E;; 977.62 792.43-1181 1.20+0.11 -3.59+ 0.36 5.26 0.01
Lt 728.36 585.74-002.59 1.06+0.10  -3.03+0.31  4.46 0.01
Immature
Aﬁ:lt 1743 1374-2176 1.00+0.10  -3.26+0.35 413 0.01

g 19y sl con Jlle SIbohun (Jum § Aliss Jol po S oy (uSileo dulio —F Jgar
Table 4- Mean comparison of mortality percentage of various biological stages of Bemisia tabaci under
the influence of citowett oil

clale o chals 0 3l 9 0399 chalé FalY
Concentration Egg Concentration Immature stages Concentration Adult
5796 74.67%+0.80 3240 78.66°+0.80 9660 75.33%+1.33
2898 70.66%+1.23 1620 62.66°+1.25 4830 64.67°+1.24
1449 64.67°+1.33 810 54.00°¢1.26 2100 59.33%t1.14
630 46.00°£1.25 337 34.66%+0.82 1000 43.33%1.05
300 23.33%41.04 135 24.66°+e0.71 400 23.00°+0.78
0 2.00°+0.81 0 2.337+0.87 0 3.337+0.82

3 lailil glas &1 Siloo il lo e B (LSD) jlo sine gles J8laz yse3T bl 3 auo o iy whaws 10 Sglatie g b ol pSiko
Means in a columns followed by different letters are significantly different in in %5 LSD test. mean+SE.
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Figure 3- Dose- response curve of Citowett oil on different developmental stages of Bemisia tabaci
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Table 5- Losses of various biological stages under the influence of the mixture of LCas of
spirotetramat and citowett oil

oo Mol o g S g0

oS cbild bals

doye ol Gey) oles Lo b 5o (g (9 9 Slol g yasl)
Stages ~ Number Time(day)  jmproved mortality of Concentration (ppm)
Treatment with control L Cys of Spirotetramat +L Cas of Citowett oil
> 300 15 61.55 282 (269+13)
Egg
b 300 4 68.65 168 (0.45+168)
Immature
& 300 1 54.77 372 (371+1.04)
Adult

GBI Sl Ul 59) o9 sebar wlel g ol
Ol esle dl Olyis 0550 50 0,105 o 50 00
GalS 1) s 9loly 5 50,k st B jsbar oS 5
Wb palS Sl Cumex xS )0 g dad
.(Nauen et al., 2008)
clale b ggge 5yl ol b bl g sl 3G

sl Sbacin 090 9 055 695 S 2 S T
,50; Jbolas 4 (Bemisia tabaci Gennadius)
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