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Table 1. Washing conditions used in HPLC for separation and analysis of the pesticides

Tir_ne % mobile Flow Max.
(min) Phase Pressure

0.1 20 0.6 400

2 60 0.6 400

5 60 0.6 400

7 20 0.6 400

20 20 0.6 400

Sualo3T 3550 (Sl 4y Cumd (0 2 Sl G510 03597 Cawts (Sl g dng Tl 5 -F Jo0
Table 2. Optimum conditions to obtain maximum mass sensitivity to the tested pesticides

Pesticides Retention Precursor Fragmentation  Qualitative ion Qualitative ion
time )min( ijon (m/z)  voltage V( (collision energy) (V) (collision energy) (V)

Imidacloprid 45 258 50 209 (20) 175 (15)

Thiamethoxam 4.3 293 105 181 (10) 132 (15)

4- Precursor lon
5- Daughter lon
6- Product lon

1- Liquid Chromatography-Mass/Mass
2- High Performance Liquid Chromatography
3- Fragmentation Voltage
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Table 3. Evaluation of the performance of sample treatment procedures in terms of calibration curve
equation, LOD, LOQ (mg kg™?), linear dynamic range and matrix effect

Analvtes Linear matrix- Coefficient of Linear LOD LOQ Matrix

y matched equation determination (R?) dynamic range mg/kg mg/kg effect %
Imidacloprid y = 65642x + 4255.8 0.9932 0.005-1.5 0.0015 0.005 -23
Thiamethoxam y =19815x + 1354.1 0.9973 0.01-1.5 0.003 0.01 -12

P ok P o 210 9 /) (Silo S haw 33 (S sl 5T 9 CBbsb) Sl (& Sl slesT - Joue
Table 4. Fortification experiments (recovery and repeatability) at 0.1 and 0.5 mg/kg fortification level

Analvtes Recovery % RSD % Recovery % RSD %
Y (0.1 mg kg n=3 (0.5 mg kg n=3

Thiamethoxam 88 5 93 4
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Table 5. The residues of imidacloprid (Gaucho 15 g/kg seed) and thiamethoxam (Cruiser 8 g/kg seed) in
lettuce at 8 and 11 weeks after cultivation of treated seeds in the field

Pesticides MRL % Samples % Samples with Pesticide Mean Normalized
(mg/kg)  with pesticide  pesticide residue residue range  residue average
residue higher than MRL (mg/kg)  residue/MRL
8 weeks after cultivation
Imidacloprid 2 mg/kg 0 ND ND ND
(Codex)
Thiamethoxam 3 mg/kg 60 0.28-0.39 0.33 0.11
(National)
Control -- 0 ND ND ND
11 weeks after cultivation
Imidacloprid 2 mg/kg 0 ND ND ND
(Codex)
Thiamethoxam 3 mg/kg 40 0.2-0.36 0.28 0.09
(National)
Control -- 0 ND ND ND

ND (Not Detectable) = jaszs JG6

Imidacloprid (Codex MRL), Thiamethoxam (National MRL)
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Abstract
Background and Objectives
The area under cultivation of lettuce in the country is 14,000 hectares, and the amount of
lettuce production in Iran is 300,000 tons. Among the important damaging factors in lettuce
production is the tomato spotted wilt virus (TSWV). With its wide host range, this virus is
transmitted mechanically through infected plant sap by thrips. In Iran, various insecticides such
as spinosad, diazinon, imidacloprid, profenofos, etc., which are from different groups, have
been registered to control thrips. New reports show that other insecticides like thiamethoxam
and imidacloprid are effective on thrips, too.
The use of pesticides should be performed very carefully due not only to the residue on the
surface of the products but also its penetration into the tissue of fruits, vegetables, and even
grains. Although washing the fruits or peeling them can be effective in reducing the surface
contamination of pesticides, it is almost impossible to remove their residue from the internal
tissues of the fruit. Excessive use of pesticides in the production of agricultural products causes
pesticide residue, which is considered a risk factor for human health and the environment. High
pesticide residues in all kinds of products, especially lettuce, which is consumed fresh, is of
particular importance. Therefore, appropriate measures must be taken to reduce the risks of
high residue levels of pesticides.
Materials and Methods
The insecticides imidacloprid and thiamethoxam were used to treat lettuce seeds to control the
thrips, which is the vector of this virus. The first treatment consisted of seed treatment of lettuce
with imidacloprid (Gaucho WS70%) with the concentrations of 10 and 15 g a.i./ kg seed and
the second one with thiamethoxam (Cruiser FS35%) with the concentrations of 6 and 8 g a.i./
kg seed. No treatment was performed on control seeds. Treated Seeds were evaluated in terms
of germination percentage and germination time in the early growth stages (10 days after
planting). Later, seedlings obtained from seed treatment were transferred to the field and
compared with the control in the viral infected plants for several times (a few weeks after
planting in the field). Twenty transplants from each treatment were evaluated regarding thrips



infection and TSWV viral disease. Evaluation of virus-infected plants was performed based on
the observation of symptoms and serological test. Ripened lettuce samples were collected from
the treated plots after 8 and 11 weeks of the treatment and the residues of thiamethoxam and
imidacloprid were measured. To extract the samples for the measurement of pesticide residues
QUEChers extraction method was used. The extracted solution was injected into the LC-
MS/MS to identify and measure the pesticides residue in the lettuce samples after eight and
eleven weeks of cultivated treated seeds.

Results

The results show that thiamethoxam, with 84.5%, and imidacloprid, with 45% efficacy, can
prevent infection with TSWV up to one month after transplantation. The results also show that
the residue levels of imidacloprid observed in the lettuce samples at the two sampling periods
were all below the limit of quantitation (LOQ) of the LC-MS/MS equipment used, and 0.33
mg/kg and 0.28 mg/kg of thiamethoxam were detectable after 8 and 11 weeks. The residue
level of thiamethoxam observed could be due to the doses used, low evaporation rate, high
polarity and solubility rate in water (4.1 gm/l) of this insecticide. According to the national
Maximum Residue Levels (MRL) of thiamethoxam (3 mg/kg), the measured residue levels are
lower than the MRL.

Discussion

Therefore, according to the results obtained, the insecticides used for the lettuce seed treatment
to control the thrips with the doses mentioned above are safe for the consumers of the final
product as the residue of these insecticides after treatment is well below the national MRLSs.
Also, the use of insecticides as seed treatment can reduce the possibility of contamination of
lettuce seedlings with TSWV viral disease, as well as reduce the risk of viral contamination in
the field. In seed treatment, observing the alternative use of insecticides from different groups
can be effective in reducing the resistance of thrips. Determining the critical period in the
lettuce field based on the incubation period of the virus in the plant can prevent indiscriminate

spraying.
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