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Table 1. Pesticides used in research 
Common name Trade name Chemical group Formulation RFC* (ppm) LD50 Company 

Tondexir Tondexir® Biorational insecticide EC 1000-2000 
> 5000 
mg/kg 

Kimia Sabzavar 

Fenpyroximate Ortus® Phenoxypyrazol SC5% 500-1000 
245-480 
mg/kg 

Aria Shimi 

*Recommended field concentration 
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 (��d2-  ��5��� ��>N� ]�	Z+*"�" �	� ���;  ��� �N�����	� ���  4!	5T. urticae 

Table 2. Probit analysis of bioassay data on T. urticae adult 

Pesticides Time (h) Total 
LC50 (ppm) 

(Confidence limits) 
LC90 (ppm) 

(Confidence limits) 
Slope (±SE) ᵪ2 (df) p-value Toxicity index* Relative potency 

Tondexir 
24 720 604.1 (482.7-732.5) 4292.7 (2877.5-8258.5) 1.5 (±0.2) 2.9 (5) 0.71 48.28 2.07 

48 720 495.6 (384.5-604.3) 3458.5 (2392.3-6299.8) 1.51 (±0.2) 1.89 (5) 0.86 58.83 1.69 

72 720 396.1 (305.4-480.4) 2169.7 (1638.7-3337.1) 1.73 (±0.21) 3.57 (5) 0.61 73.61 1.35 

Fenpyroximate 

24 720 387.2 (347.3-433.9) 1157.7 (896.3-1776.8) 2.69 (±0.36) 2.3 (5) 0.8 75.30 1.32 

48 720 333.1 (294.5-371.4) 1013.4 (798.7-1151.2) 2.65 (±0.36) 1.86 (5) 0.86 87.54 1.14 

72 720 291.6 (251.6-326.8) 901.02 (720.1-1315.6) 2.61 (±0.37) 1.79 (5) 0.87 100 1 
*Toxicity index and relative potency based on LC50  

  

  
 (��d3-  ��5��� ��>N� ]�	Z+*"�" �	� ���; ���	� ��� 63� ��� �N��T. urticae  

Table 3. Probit analysis of bioassay data on T. urticae egg 

Pesticides Time (h) Total 
LC50 (ppm) 

(Confidence limits) 
LC90 (ppm) 

(Confidence limits) 
Slope (±SE) ᵪ2 (df) p-value Toxicity index* Relative potency 

Tondexir 
24 1920 905.8 (824.2-999.06) 4186.2 (3399.9-5455.7) 1.92 (±0.12) 7.59 (5) 0.18 41.87 2.38 

48 1920 779.3 (712.05-852.8) 3294.1 (2751.1-4126.5) 2.04 (±0.13) 4.41 (5) 0.49 48.67 2.05 

72 1920 666.01 (607.7-727.5) 2737.6 (2318.4-3366.3) 2.08 (±0.13) 0.94 (5) 0.96 56.95 1.75 

Fenpyroximate 

24 1920 411.83 (368.1-467.2) 1066.6 (832.1-1635.1) 1.84 (±0.12) 4.89 (5) 0.42 92.01 1.08 

48 1920 396.9 (351.1-453.4) 1030.08 (795.8-1638.4) 2.22 (±0.16) 2.22 (5) 0.81 95.56 1.04 

72 1920 379.3 (331.9-435.3) 960.3 (742.2-1552.7) 3.17 (±0.23) 1.99 (5) 0.01 100 1 
*Toxicity index and relative potency based on LC50  
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 (��d4- *"�" ��5��� ��>N� ]�	Z+  �	����;  �N�� ���	 � ��� 4!	5 ���P. persimilis 

Table 4. Probit analysis of bioassay data on P. persimilis adult  

Pesticides Time (h) Total 
LC50 (ppm) 

(Confidence limits) 
LC90 (ppm) 

(Confidence limits) 
Slope (±SE) ᵪ2 (df) p-value Toxicity index* Relative potency 

Tondexir 
24 720 1380.4 (1208.4-1782.4) 14632.7 (9435.1-212503) 1.81 (±0.19) 0.98 (5) 0.97 23.02 4.34 

48 720 1121.5 (984.3-1405.3) 9874.3 (8435.3-18543.2) 1.92 (±0.14) 1.67 (5) 0.92 28.33 3.52 

72 720 982.7 (702.6-1121.3) 6754.3 (7248.6-14351.1) 1.99 (±0.19) 1.09 (5) 0.98 34.21 2.92 

Fenpyroximate 

24 720 421.3 (373.3-532.1) 1321.4 (994.5-1863.3) 2.74 (±0.26) 2.6 (5) 0.7 75.43 1.32 

48 720 420.1 (311.7-492.1) 1120.7 (813.3-1620.8) 2.01 (±0.51) 1.93 (5) 0.73 75.64 1.32 

72 720 317.8 (289.9-358.3) 1031.7 (793.3-1428.3) 2.78 (±0.43) 1.62 (5) 0.75 100 1 
*Toxicity index and relative potency based on lc50 
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Table 5. Probit analysis of bioassay data on P. persimilis egg 

Pesticides Time (h) Total 
LC50 (ppm) 

(Confidence limits) 
LC90 (ppm) 

(Confidence limits) 
Slope (±SE) ᵪ2 (df) p-value Toxicity index* Relative potency 

Tondexir 
24 1920 1601.2 (1126.3-1943.5) 19114.5 (16721.3-22000) 1.48 (±0.11) 6.2 (5) 0.01 36.44 2.74 

48 1920 1257.1 (1045.6-1422.5) 11367.4 (97657.7-16283.7) 1.88 (±0.15) 5.4 (5) 0.35 45.76 2.18 

72 1920 1064.7 (956.5-1396.3) 7654.3 (6421.6-9221.3) 1.35 (±0.12) 3.9 (5) 0.98 54.8 1.82 

Fenpyroximate 

24 1920 834.1 (721.3-965.5) 3483.7 (2463.1-4441.8) 2.2 (±0.41) 2.1 (5) 0.6 69.95 1.42 

48 1920 623.9 (439.2-811.3) 2124.9 (1123.6-3149.4) 2.8 (±0.43) 1.82 (5) 0.68 93.52 1.06 

72 1920 583.5 (399.9-701.8) 1346.2 (935.3-1974.3) 2.93 (±0.66) 1.48 (5) 0.72 100 1 
*Toxicity index and relative potency based on LC50 
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Figure 1. Mean egg and adult of spider mite and predatory mite (per leaf) at different time of sampling (Different letters showed significant differences at p≤0.05) 62
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Table 6. Mean mortality% (±SE) of two spotted spider mite treated with fenpyroximate and tondexir 
in field trial*  

Pesticides 
Time after treatment 

(day) 
Stage 

Egg Adult 

Tondexir 

3 91.19±0.33abc(A) 92.6±1.36a(A) 

7 87±0.46c(B) 89.7±1.17a(A) 

14 89.44±0.58bc(A) 86.93±0.97a(B) 

21 93.23±0.34ab(A) 89.08±1.01a(B) 

Fenpyroximate 

3 95.28±0.52a(A) 89.1±1.84a(B) 

7 72.22±2.29d(A) 61±1.22b(B) 

14 46.18±2.01e(A) 28.54±2.45c(B) 

21 31.28±2.28f(A)  24.03±2.43c(B) 

*Different lowercase letters showed significant differences in each column and different uppercase letters showed 
significant differences in each row (P<0.05). 
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Table 7. Mean mortality% (±SE) of P. persimilis treated with fenpyroximate and tondexir in field trial* 

Pesticides 
Time after treatment 

(day) 
Stage 

Egg 
IOBC 
group 

Adult 
IOBC 
group 

Tondexir 

3 84.72±0.49b(A) IV 84.64±0.39c(A) IV 
7 79.38±1.03c(A) IV 78.07±0.7d(A) IV 
14 72.56±1.05d(A) III 70.4±1.19e(B) III 
21 64.71±1.29e(A) III 61.43±1.12f(B) III 

Fenpyroximate 

3 98.89±0.32a(A) IV 98.31±0.34a(A) IV 
7 97.17±0.54a(A) IV 96.99±0.56ab(A) IV 
14 96.18±0.39a(A) IV 94.31±0.64b(A) IV 
21 97.74±0.7a(A) IV 96.11±0.51ab(A) IV 

*Different lowercase letters showed significant differences in each column and different uppercase letters showed 
significant differences in each row (P<0.05). 
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Abstract 

In this research, the effect of plant pesticides tondexir (Tondexir®) and chemical acaricides 
fenpyroximate (Ortus®) was investigated on the egg and an adult of two-spotted spider 
mite Tetranychus urticae and its natural enemies Phytoseiulus persimilis in lab and field 
conditions. To evaluate the effect of field recommended concentrations (2000 ppm 
tondexir and 700 ppm fenpyroximate) an experiment was also conducted with three 
treatments and four replications in a randomized complete block design under field 
conditions. The numbers of T. urticae and P.persimilis (egg and adult) on leaf samples 
were counted before treatment and 3, 7, 14 and 21 days after treatment. The LC50 values 
of tondexir and fenpyroximate on the egg and the adult of T. urticae were 661.01, 396.1 
and 379.3, 291.6 ppm 72 h after treatment respectively. The egg and adult of P. 
persimilis were less susceptible compare to T. urticae and fenpyroximate toxicity was 
higher than the tondexir for this predatory mite. The field bioassay results showed 
tondexir to have longer persistency effect than fenpyroximate. According to IOBC 
standards, 21 days after treatment, tondexir and fenpyroximate were categorized as 
moderately toxic and very toxic for both egg and adult of predatory mite, respectively. The 
overall results showed that tondexir caused high mortality on the egg and adult of spider 
mite and its toxicity was less than fenpyroximate to predatory mite. 
 
Keywords: Tetranychus urticae, Phytoseiulus persimilis, Tondexir, Fenpyroximate 
 


