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Abstract  

Residues of some rational insecticides (etofenprox, imidacloprid and spirotetramat) in tomatoes fruits were determined 

after three applications. The results showed that the residues of tested insecticides in zero time (after one hour of insecticides 

treatment) were the maximum. After the first application the residues of these insecticides were 2.62, 0.91 and 0.95 mg/kg 

for imidacloprid, spirotetramat and etofenprox, respectively. The corresponding results after the second and third 

applications were 3.14, 0.95 and 0.96; 3.42, 1.06 and 0.86 mg/kg, respectively. After one week intervals the insecticides 

residues were decreased to 0.089, 0 and 0; 0.009, 0 and 0; 0.18, 0.04 and 0.05 mg/kg, respectively. The dissipation rate after 

the third application was 94.7, 92.2 and 94.2% for imidacloprid, spirotetramat and etofenprox, respectively. The results 

showed that imidacloprid has a minimum preharvest interval (PHI) followed by spirotetramat and etofenprox. The Pre-

Harvest Interval (PHI) was 3.8, 5.8 and 6.8 days, respectively. The results showed also, imidacloprid was the most toxic 

against sweet potato whitefly adults followed by etofenprox and spirotetramat. The reduction percent of whitefly adults was 

98.7, 93.7 and 30%, respectively. The results recommended that using of imidacloprid in sweet potato whitefly control was 

effective and safely.         
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Introduction  

Tomato, Lycopersicon esculentum L. Mill is a 

vegetable crop of large importance throughout the world. 

Its annual production accounts for 107 million metric 

tons with fresh market tomato representing 72% of the 

total (FAO, 2002). Of the 2.9 million hectares in Egypt 

for planting, about 200,000 hectares are regularly used 

for tomato crops, mainly for the table tomato market 

(domestic and export). Between 2002 and 2006, overall 

production of raw tomatoes in Egypt progressed from 6.8 

million tones to 8.6 million tones. Of these impressive 

volumes, only a very small proportion is exported 

(slightly more than 18 000 tones in 2008). 

Sweet potato whitefly, Bemisia tabaci L. is a 

common potentially major pest in greenhouse crops. It 

can become a problem in the summer months or under 
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dry warm conditions (Jelinek, 2010). White flies are 

inclined to be found in the hot spots of greenhouses as 

the temperatures suit their breeding cycle. This pest 

damages plants by its sap-sucking activity, vectoring 

plant diseases and secreting honeydew that promotes the 

growth of sooty mould (Obeng-Ofori, 2007). 

Historically, Bemisia tabaci has been difficult to control 

with conventional insecticides in agronomic and 

horticultural production systems. In the past 10 years, 

new insecticide chemistries have been introduced that 

provide a diversity of novel modes of action and routes 

of activity to effectively control whitefly (Palumbo et al., 

2001). The pest produces honeydew, encouraging sooty 

mould growth, which reduces photosynthesis and 

decreases plant vigor. Feeding by whiteflies can also 

cause deformed fruit and discoloration of tomatoes, 

through uneven ripening. It is also vectors of some plant 

viruses (Jelinek, 2010).  

 Independency of conventional insecticides led to 

the development of insecticide resistance and negative 

effects on natural enemies (Gonzalez-Zamora et al., 

2004). So, using of rational insecticides as imidacloprid 

(neonicotinoids), spirotetramat (lipid biosynthesis 

inhibitors) and etofenprox (Non-ester pyrethroid) can be 

reduced the insecticides resistance and residues. 

Spirotetramat is the first member of the cyclicketoenoles 

and exhibits a unique property, transported within 

boththe xylem and phloem, which has been described as 

a two-waysystemicity (Nauen et al., 2008). Its acting as 

an inhibitor of acetyl-coA carboxylase, spirotetramat is 

active against a wide spectrum of sucking insects (Brück 

et al., 2009). Spirotetramat inhibition of lipogenesis in 

treated insects, resulting in decreased lipid contents, 

growth inhibition of younger insects, and reduced ability 

of adult insects to reproduce (EPA, 2008).  

The neonicotinoids are systemic neurotoxins that 

target acetylcholine receptors in the insect nervous 

system. Imidacloprid, the first neonicotinoid registered, 

has been largely responsible for the sustained 

management of B. tabaci in horticultural production 

systems worldwide. Imidacloprid is a general-use 

pesticide used worldwide for crop, fruit and vegetable 

pest control (Cox, 2001). It is a systemic insecticide that 

translocates rapidly through plant tissues following 

application (Fossen, 2006). Imidacloprid acts on several 

types of post-synaptic nicotinic acetylcholine receptors in 

the nervous system (Buckingham et al., 1997). 

Imidacloprid residue concentrations in several crops were 

found to exceed the CODEX maximum residue limit 

(Daraghmeh et al., 2007). It is a systemic insecticide that 

translocates rapidly through plant tissues following 

application. 

Etofenprox, a pyrethroid- like insecticide active 

through contact and ingestion, is effective against a range 

of agricultural and horticultural insect pests and also used 

as indoor and as an outdoor (fog) treatment to control a 

variety of flying and crawling insect pests, Etofenprox a 

non-ester pyrethroid has very low mammalian toxicity 

and highest safety factor (WHO, 2008). Etofenprox has 

insecticidal activity and provides very quick killing 

action against various insect pests, but has a remarkable 

weak toxicity to mammals. It has low toxicity to fish and 

certain spiders on important natural enemy of insects in 

paddy fields (Anonymous). This work aims to determine 

the residues of etofenprox, imidacloprid and 

spirotetramat in tomatoes fruit during three applications 
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and evaluate the efficacy of these insecticides against 

sweet potato whitefly.   

Materials and Methods  

Insecticides  

Etofenprox: Non-ester pyrethroid and trade name 

is Primo 10% SC. This insecticide was obtained from 

Bessen Chemical Co., Ltd. China. The mode of action of 

this insecticide is similar to pyrethroids. It acts as sodium 

channel blocker. The recommended field rate only was 

used (200 ml/200 L of water per acre).  

Imidacloprid: Trade name is Commando 35% SC. 

This insecticide was obtained from Fabco Company, 

Gordon. This product is a neonicotinoid insecticide in the 

chloronicotinyl nitroguanidine chemical family. It acts on 

several types of post-synaptic nicotinic acetylcholine 

receptors in insect nervous system following binding to 

the nicotinic receptor; nerve impulses are spontaneously 

discharged at first, followed by failure of the neuron to 

propagate any signal (Schroeder and Flattum, 1984). The 

recommended field rate only was used (200 ml/200 L of 

water per acre).  

Spirotetramat: Trade name is Movento 10% SC. 

This insecticide was obtained from Bayer Crop 

AgroScience Company (Germany). This insecticide 

belongs to lipid biosynthesis inhibitor group. It acts as 

inhibitor of lipogenesis in treated insects, resulting in 

decreased lipid contents, growth inhibition of younger 

insects, and reduced ability of adult insects to reproduce. 

The recommended field rate only was used (200 ml/200 

L of water per acre).  

Test insect 

The sweet potato whitefly, Bemisia tabaci 

Gennadius (Hemiptera: Aleyrodidae). The adult of this 

insect  infested  tomatoes  leaves was  tested  against  all 

tested insecticides under greenhouse condition.  

Test plant 

Tomatoes seeds, Newcastle Varity were sown in 

seedling trays consisting of 120 small holes, filled with 

compost. After three weeks, the seedlings were 

transferred into greenhouse soil. This experiment was 

designed as plots area (6 x 7 m). Each tested insecticide 

has three replicates. Other three replicates were used as a 

control (treated with water). Plants were fertilized and all 

agriculture practices carried out. All plots were treated by 

tested insecticides three time and one week interval. A 

ten-litre knapsack sprayer was used in insecticides 

treatment. 

After each application by 24 hrs, randomly the 

numbers of sweet potato whitefly adults per 10 leaflets 

were counted in each plot. The means of adults were also 

counted. Corrected efficacy of adult whitefly was 

calculated according to Henderson and Tilton (1955). 

Corrected Efficiency =  

1-                                                                               x 100 

 

Where, No = Insect population; T = treated; Co = control  

The percent of adult reduction was calculated by 

(the original number of adults before treatments - the 

new number after treatment / original number x 100). 

Determination of tested insecticides residues in tomato 

fruit: After tomatoes fruit were emerged, all tested 

insecticides treated. Samples of tomatoes with similar 

ripening stage, size, and shape were located and tagged. 

Samples of tomatoes fruits were taken randomly during 

three applications after 1 h, 24 hrs and 7 days (Samples 

about 1 kg divided into three replicate) of each treatment. 

A control sample was taken in each sampling time. 

Samples were transported to the laboratory immediately 

 
𝑁𝑜 𝑎𝑑𝑢𝑙𝑡𝑠 𝑖𝑛 𝐶𝑜. 𝑏𝑒𝑓𝑜𝑟𝑒 𝑇 × 𝑁𝑜. 𝑎𝑑𝑢𝑙𝑡𝑠 𝑖𝑛 𝑇 𝑎𝑓𝑡𝑒𝑟 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡

𝑁𝑜. 𝑎𝑑𝑢𝑙𝑡𝑠 𝑖𝑛 𝐶𝑜. 𝑎𝑓𝑡𝑒𝑟 𝑇 × 𝑁𝑜. 𝑎𝑑𝑢𝑙𝑡𝑠 𝑖𝑛 𝑇 𝑎𝑓𝑡𝑒𝑟 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡
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after collected (kept it in an ice box). Samples were kept 

in polyethylene pages in a deep freezer at -20°C till 

residue analysis.  

Sample preparing to residue analysis  

The entire sample (1 kg) of tomatoes was chopped 

and homogenized for 5 mins at high speed in a laboratory 

homogenizer and extracted according to the procedure 

described and modified by Lehotay et al. (2010). Briefly, 

10 gms of the homogenized sample was weighed into a 

50 ml centrifuge tube. Ten milliliters of 1.0% acidified 

acetonitrile with acetic acid was added; the screw cap 

was closed and vigorously shaken for 1 min using a 

vortex mixer at maximum speed. Afterwards, 4 g of 

anhydrous MgSO4, 1 g of NaCl, 1 g sodium citrate 

dihydrate, and 0.5 g disodium hydrogen citrate 

sesquihydrate were added, then extract by shaking 

vigorously on vortex for 2 mins and centrifuged for 10 

mins at 5,000 rpm. An aliquot of 3 ml was transferred 

from the supernatant to a new clean 5 ml centrifuge tube 

and cleaned by dispersive solid-phase extraction with 75 

mg of PSA and 500 mg of magnesium sulfate. 

Afterwards, centrifugation was carried out at 6,000 rpm 

for 5 mins. An aliquot (2 ml) from the supernatant was 

filtered through a 0.2 μm PTFE filter (Millipore, USA) 

and then analyzed by Agilent 1100 HPLC-DAD.  

Apparatus and chromatographic analysis 

Pesticide residue analysis was performed with 

Agilent technologies HP-1100 series high-performance 

liquid chromatographic system (Agilent Technologies, 

USA) equipped with a diode array detector and 

quaternary pump. The separation was performed on a 

C18 column (150×4.6 mm, 5 μm). The mobile phase, 

flow rate, and detection wavelength of each pesticide are 

mentioned in table 1. Data analysis was performed using 

Chemistation software. 

Method validation 

The validation of the proposed analytical method 

(HPLC-DAD) was carried out according to the SANCO 

document 10684/2009. Linearity was evaluated by 

constructing matrix matched calibration curves in the 

range of 0.1-20 µg/l for HPLC-DAD. Method sensitivity 

and recovery were determined by using samples spiked 

with the tested pesticides at three different levels (0.05, 

0.01 and 0.001 mg/kg). Fortified samples were extracted 

as described earlier and the average recovery percentages 

for fortified samples were determined. Limits of 

detection (LOD) and quantification (LOQ) were 

evaluated as the pesticide concentration that produces a 

peak signal-to-noise ratio of 3:1 and 10:1, respectively. 

The previous procedures were presented (Table 1).  

Reference standards of all tested insecticides were 

of >98% purity and obtained from Central Agricultural 

Pesticides Laboratory (Egypt). Stock solutions of 

pesticides were prepared in acetonitrile and stored at 

−18°C. All HPLC grade organic solvents, methanol, and 

acetonitrile were purchased from Sigma (Sigma GmbH, 

Germany). Primary secondary amine (PSA, 40 μm 

Bondesil) sorbent was purchased from Supelco (Supelco, 

Bellefonte, USA). Sodium acetate and anhydrous 

magnesium sulfate were of analytical reagent grade and 

purchased from Merck Ltd. These were activated by 

heating at 150°C overnight and kept in desiccators. 

Residue half-life estimation (t1/2) 

The half-life time (t1/2) for each investigated 

insecticides were calculated according to (Moye et al., 

1987).  



 

Whereas, k´ = 1/tx x ln (a/bx); k´ = rate of decomposition; 

tx = time in days; a = initial residue;                                                

bx = residue at x time.  

The dissipation rate was calculated by the residue 

level in initial residue - the minimum residue level / 

initial residue x 100. 

Statistical analysis 

Data were subjected to the analysis of variance test 

(ANOVA) via Randomized Complete Block Design 

(RCBD) (F. test) and analysis of variance (one ways 

classification ANOVA) followed by a least significant 

difference (LSD) at 5% (Costat Statistical Software 

1990). 

Results and Discussion 

Residues determination of the tested insecticides in 

tomato fruits: As mentioned in table 2, the residues of the 

tested insecticides in zero time (after one hr of treatment 

after the first applications are 2.62, 0.91 and 0.95 mg/kg 

for imidacloprid, spirotetramat and etofenprox, 

respectively after 24 hrs the residue level is decreased to 

1.44, 0.63 and 0.59 mg/kg, respectively (Fig. 1). after 

seven days of treatment and before the second 

application the residue level is decreased to zero in 

spirotetramat and etofenprox, while in imidacloprid 

decreased to 0.089 mg/kg. This result demonstrated that 

the dissipation rate of the tested insecticides after the first 

application is 96.6, 100 and 100%, respectively.    

 After the second application by one hr (zero time) 

the residues in the tested insecticides are 3.14, 0.95 and 

0.86 mg/kg for imidacloprid, spirotetramat and 

etofenprox, respectively. This result shows that the 

residue level was decreased in etofenprox in the second 

application (0.86 mg/kg) compared to the first 

application (0.95 mg/kg), while the residue level 

increased in other insecticides (imidacloprid and 

spirotetramat) in the second treatment to 3.14 and 0.95 

compared to 2.62 and 0.91 mg/kg in the first treatment. 

After one week of the second application the dissipation 

rate of the tested insecticides was 99.7, 100 and 100%, 

respectively. The dissipation rate in imidacloprid 

treatment was increased sharply after one week of the 

second application from 3.14 to 0.009 mg/kg (Fig 1). 

After the third application in zero time the residue level 

increased to 3.42, 1.06 and 0.86 mg/kg in imidacloprid, 

spirotetramat and etofenprox, respectively. After one 

week of the third application the residue level decreased 

to 0.18, 0.04 and 0.05 mg/kg. The dissipation rate was 

94.7, 92.2 and 94.2%, respectively. These results showed 

that the residue level in tomato fruit was decreased after 

zero time in reached to zero in spirotetramat and 

etofenprox treatments. After the third application the 

residue level decreased but not reached to zero in all 

treatments after 7 days. It was reached to 0.18, 0.04 and 

0.05 mg/kg in imidacloprid, spirotetramat and 

etofenprox, respectively. According to EU Pesticides 

database the maximum residue level (MRL) of the tested 

insecticides are 1, 0.02 and 0.2 mg/kg for imidacloprid, 

spirotetramat and etofenprox, respectively. The obtained 

results showed that the preharvest interval for these 

insecticides was 3.8, 5.8 and 6.8 days. This means that 

the lowest preharvest interval was imidacloprid followed 

by spirotetramate and etofenprox. So, it can be used 

imidacloprid on tomato fruits safely. Etofenprox has a 

highest PHI so it cannot be used during fruit stage in 

tomato after marketing. These results were consistent 

with (USDA, 2013). 

   

http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database
http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database


 

Table 1. HPLC conditions and percent recovery from fortified tomato samples and the minimum detection limits (mg/ kg) 

for various pesticides 

Pesticides Mobile phase (v/v) 
Flow rate 

(ml/min) 

Detectors wave 

length (nm) 

Recovery

% 
LOD LOQ r2 

Imidacloprid acetonitrile/ water = 40/60 0.8 270 96.3 0.01 0.03 0.993 

spirotetramat 

 

acetonitrile/methanol/ammoniu

m acetate = 45 /45 /10 

0.8 246 92.8 0.01 0.03 0.996 

Etofenprox methanol/water = 92/8 0.8 220 94.6 0.003 0.01 0.991 

LOD =Lower limit of Detection - Limit of quantification  

Table 2. Determination of residues in tomato fruits treated by tested insecticides under greenhouse condition 

Time (day) 
Imidacloprid residue 

(mg/kg) 

Spirotetramat 

residue (mg/kg) 

Etofenprox 

residue (mg/kg) 

Zero time * 2.62±0.045 0.91±0.012 0.95±0.039 

After 24 hrs 1.44±0.015 0.63±0.02 0.59±0.06 

Before 2nd T. 0.089±0.003 ND ND 

Dissipation 

rate % 
96.6 100 100 

Zero time ** 3.14±0.04 0.95±0.01 0.86±0.02 

After 24 hrs 1.52±0.03 0.66±0.12 0.56±0.051 

Before 3rd T. 0.009±0.08 ND ND 

Dissipation 

rate % 
99.7 100 100 

Zero time *** 3.42±0.03 1.06±0.054 0.86±0.002 

After 24 hrs 1.8±0.018 0.77±0.033 0.59±0.03 

After 2 days 1.65±0.02 0.69±0.02 0.54±0.06 

After 3 days 1.185±0.021 0.43±0.3 0.419±0.08 

After 4 days 0.825±0.03 0.32±0.23 0.36±0.02 

After 5 days 0.495±0.032 0.07±0.03 0.22±0.02 

After 7 days 0.18±0.03 0.04±0.01 0.05±0.01 

Dissipation 

rate % 
94.7 92.2 94.2 

MRL**** 1 0.2 0.2 

t 0.5 1.8 3.04 3.6 

PHI(day) 3.8 5.8 6.8 

Zero time * after one hour of the first treatment; Zero time ** after one hour of the second treatment; Zero time *** after one 

hour of the third treatment; Reg. (EC) No 149/2008  

****http://ec.europa.eu/sanco_pesticides/public/index.cfm?event=pesticide.residue.Current MRL and language = EN 

Dissipation rate***** initial residue-minimum residue/initial residue *100 



Al-kazafy et al., 2016 

www.currentsciencejournal.info 

Fig. 1. The residues limits of tested insecticides in 

tomato fruits after different times   

 

  

 

 

 

 

The United State Department of Agriculture stated 

that the maximum residue limits (MRLs) of spirotetramat 

in foods have been regulated by EU (0.1-15 mg/kg) and 

US (0.25-13 mg/kg). Nassar et al. (2015) found that the 

initial deposit of imidacloprid in tomato fruits (residue 

amount after 1 h of last spray application) was 0.316 mg 

kg-1 and decreased to 0.32, 0.23, 0.21, 0.14, 0.12 and 

0.11 mg kg-1 after 3, 5, 7, 10, 14 and 21 days of last spray 

respectively and the half-life time was 10.16 days. 

Hassanzadeh et al. (2010) found that the amount of 

dissipation in 21 days was 94.48 and 99.18% 

respectively, the single and double dosages of 

imidacloprid and residues of imidacloprid dissipated 

below the maximum residue limit (MRL) of 1 mg kg-1 in 

3 days. The authors also found that the Half-life (T1/2) 

for degradation of imidacloprid in cucumber was 

observed to be 3.4 and 2.7 days at the single and double 

dosages, respectively. Chahil  et al. (2015) found that the 

Half-life periods for spirotetramat were found to be 1.91 

and 1.3 days, whereas, for imidacloprid, these values 

were observed to be 1.41 and 1.65 days at recommended 

and double the recommended dosages, respectively. 

 On the other hand, Malhat  et al. (2012) found 

that the average initial deposit of etofenprox on tomato 

was observed to be 0.783 mg/kg, at single application 

rate. This etofenprox residue dissipated below its LOQ of 

0.01 after 15 days at a single dosage. Half-life of 

etofenprox was observed to be 2.15 days at the 

recommended dosage 

Reduction effect of the tested insecticides against the 

adult of sweet potato whitefly                      

 Three applications of the tested insecticides were 

used. After the first application the number of adult of 

Bemisia tabaci is decreased from 58.3, 49.3 and 50.3 to 

21.3, 18.3 and 47 adults in etofenprox, imidacloprid and 

spirotetramat treatments, respectively. According to 

Henderson and Tilton (1955) formula the percentage of 

corrected efficacy are 70.5, 69.9 and 24.4% respectively. 

This means that after the first application etofenprox is 

most effective against the target insect followed by 

imidacloprid and spirotetramat. The percent of reduction 

is 63.5, 62.9 and 6.6 %, respectively (Table 3 and Fig. 2). 

After the second application, the efficacy of imidacloprid 

was increased followed by etofenprox and spirotetramat. 

It was 86.5, 80.6 and 32.4, respectively (Fig. 2). The 

similar result was found in the third application, the 

percent of reduction in adult population increased to 

98.6, 93.7 and 31% in imidacloprid, etofenprox and 

spirotetramat, respectively. Statistical analysis shows that 

no significant difference between etofenprox and 

imidacloprid. There is a significant difference between 

imidacloprid and spirotetramat in all applications. 

 The same results were found by Stansly et al. 

(2011). The authors found that the systemic insecticide 

imidacloprid has been used successfully to manage 

Bemisia argentifolii on tomato in south Florida and 

elsewhere. Van Iersel et al. (2000) found that all 

imidacloprid treatments resulted in a significant decrease 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Chahil%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=25467410
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malhat%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22476259
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Table 3. Efficacy of the tested insecticides on adults of sweet potato whitefly, Bemisia tabaci infested tomatoes leaves 

 

 

 

 

 

 

 

 

                                                 

                                                      *Corrected efficacy % according to Henderson and Tilton; **Percent of reduction = original number– new number /original number x 100 = % 

Fig. 2. Percents of reduction of tested insecticides on whitefly adults after three treatments 

 

Tested 

insecticides 

Mean number of adults /10 leaflet ± SE 

Before 

treatment 

After 1st 

treatment 

Corrected 

efficacy* 

% 

% of 

reduction** 
After 2nd 

treatment 

Corrected 

efficacy 

% 

% of 

reduction 

After 3rd 

treatment 

Corrected 

efficacy 

% 

% of 

reduction 

Etofenprox  58.3±4.6 21.3±4.2c 70.5 63.5 11.7±1.2c 80.6 79.9 3.7±1.2c 95.2 93.7 

Imidacloprid  49.3±4.7 18.3±4.5c 69.9 62.9 8.0±3.6c 86.5 83.8 0.7±0.6c 98.9 98.6 

Spirotetramat  50.3±6.8 47±9.6b 24.4 6.6 40.7±2.5b 32.4 19.1 34.7±3.5b 47.2 31.0 

Control  50.7±14.9 62.7±8.7a - - 60.7±7.5a - - 66.3±10.1a - - 

F values  0.65ns 28.70*** - - 97.35*** - - 98.57*** - - 

LSD  16.70 12.85 - - 8.26 - - 10.11 - - 
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in both the survival of adult whiteflies and number of 

immature whiteflies on the plants. Vinoth et al. (2009) 

conducted field studies to evaluate spirotetramat 150 OD 

as foliar application for its bioefficacy against cotton 

whitefly. It was revealed that spirotetramat at 75 g ai ha−1 

reduced the whitefly population up to 89.7% over 

control. Imidacloprid at 25 g ai ha−1 and acetamiprid at 

20 g ai ha−1 were also equally effective.  

These results indicated that imidacloprid has a 

lowest preharvest interval (3.8 days) and highest efficacy 

against the sweet potato whitefly (percent of reduction 

after the third application was 98.6%). Although 

spirotetramat also has a high efficacy on B. tabaci adults 

(93.7%), the preharvest interval were high (6.8 days) 

compared with imidacloprid. Spirotetramat has fewer 

efficacies on reduction of B. tabaci adults (31%) and 

high preharvest interval (5.8 days). These results 

confirmed that imidacloprid as a nonconventional 

insecticide is suitable for B. tabaci adults control and 

degraded quickly in tomato fruits. 
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