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ABSTRACT

The two-spotted spider mite (Tetranychus urticae) is one of important agricultural pests and its control is difficult due
to pesticide resistance. Here, nanoformulations of hexythiazox, and diafenthiuron were synthesized, and their
bioassays were performed on T.urticae comparing with thier conventional formulations. According to bioassays,
LCs of “hexythiazox and its nanoformulation”, and “diafenthiuron and its nanoformulation” were “188, and 87, and
“256 and 139” mg L', respectively. Evaluation of acaricidal performance of synthetic nanoformulations showed a
significant reduction in the effective concentrations of pesticides to cause mite’s mortalities. Due to the efficiency of
these nanoformulations in drop dwan of LCxy, their physical properties were investigated by field-emission-scanning-
electron microscope (FESEM), and infrared-spectroscopy (FTIR). Physical results showed that the nanoformulations
had the size of 30 nm and the main groups were observed in the peak of nanoparticles and pesticides in the final peak
of nanopesticides. Evaluation of the acaricidal effects of nanoformulations showed a significant reduction in the
effective dose of pesticides to cause mite mortality. The results showed that nanohexythiazox and nanodiafenthiuron
could be used effectively for controlling T.urticae. The results of the release of nanoformulations showed their
controllable performance to prevent the loss of the pesticide active ingredient and delivery to the target-site. The
activity of esterase, glutathione S-transferase, and acetylcholinesterase indicates the ability of nanopesticides to cause
physiological disorders in two-spotted spider mite. Therefore, it is predicted that due to the instantaneous effect of
nanopesticide, the harmful effects on non-target organisms, consequence pesticide spraying, and environmental
pollution could be reduced.
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Table 1. Final concentrations of the studied treatments against two-spotted tartar mite

Test Samples

Final concentrations (mg L)

2nd 3rd 4th 5th
Chitosan 663 1044 1135 1894
Sodium alginate 2400 4225 6990 8004 11000
Chitosan-Sodium alginate 1885 2395 3241 4406 10061
Hexythiazox 200 269 360 482
Nano-Hexythiazox 75 107 152 216
Diafenthiuron
341 427 579 788
Nano-Diafenthiuron 132 187 264 373
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Table 2. Results of probit analysis of the studied pesticides against two-spotted spider mite

Test Samples Total mite LC? 1 LCs 1 LCn 1 Slope+SE® Chi-Sqtjare
numbers (95% CL)% mg L (95% CL); mg L (95% CL); mg L (df)
Chitosan % (448.7532;56.06) (642.82??41.33) (886.74?1%26.36) 4962045 06(3)
Sodium alginate % (1886.23-25713.46) (3331?;—1?91.0) (5561.?;—362849.03) 820030 043
Zziitnoast:n-swium % (907.6132-388.52) (1950.9222-72?;:70.18) (3723.;62-31’1298.12) 249:0.30 2016)
Hexythiazox % (20.293?525.911) (110.41?357.84) (320.f75-;o.74) 1.77£0.25 8773)
Nano-Hexythiazox % (50.17?566.17) (80.558-798.51) (117.41?42.74) 4.12£041 049(3)
Diafenthiuron % (60.98152-?86.32) (l7l.7§?§27.08) (407.75;%;81.28) 2242041 069(3)
Nano-Diafenthiuron 90 (37.14?-%2.08) (103.;?73.30) (229.4??206.73) 2.11+0.36 0.25(3)
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Table 3. Loading capacity of pesticide nanoparticles in chitosan-sodium alginate

Pesticide-Loading Capacity (%)

. _ . . 2
Namoformulation oH45 o7 Calibration curves for detecting nanopesticides R
Nano-Hexythiazox 61.19+0.08 88.92+0.19 y=0.0074x+0.0942 0.9626
Nano-Diafenthiuron 60.08+0.23 87.46+0.17 y=0.0084x+0.2235 0.8676
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Figure 1. Release percentage of nanohexythiazox and nanodiafenthiuron at pH 7 and 4.5
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Figure 2. FESEM images of nanohexythiazox (a) and nanodiafenthiuron (b)
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Figure 4. GST (A), Esterase (B), and AChE (C) activity in two-spotted spider mite treated with the
studied pesticides
(Vertical bars represent lower limits of standard error bars (SE). The different letters within or among
treatments show significant differences (Tukey’s HSD, P>0.05))
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