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Table 1- Analysis of variance of the mean mortality in different stages of T. urticae on apple trees in Tehran province

©la o nbe
Mean square

el 3l sl

Days after spray
o galio NEBRESE P9 39, 82 59, 23,2 jo,
S.0.v df 7t day 14" day
Slow 4 15347 "™ 1347.71 ™ 1469.76 ™
Treatment
Sl 2 34.61"™ 56.06 ™ 16.07 ™
Block
i 6 120.27 49.33
Error
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*:

" significant at 1% of probability; ": non-significant at 5% of probability.
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Table 2- Mean mortality % (+ SE) effects of different acaricides on T. urticae of apple trees in Tehran province

Ol aoyd (WSl
Mean mortality % (= SE)

e P 39) w2 o, 23,42 39
Treatment 3" day 7t day 14" day
O Wl Cony 89.68 + 3.62 ab 9478 +3.12a 8925+74a
Pestout 5
¥ Oyl Cunm 84.99+4.91ab 9475+1.08a 82.10+9.33a
Pestout 3
398991 9452+331a 9142 +356a 86.58 +0.58a
Envidor
Nl 77.72+£11.72b 51.38+12.83b 4210+ 4.73Db
Pride
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Table 3- Analysis of variance of the mean mortality in different stages of T. urticae on apple trees in Isfahan province

©la o nbe
Mean square

el 3l sl

Days after spray
o gale NEBRESE P9 39) SCESTY) 23,k 595
S.0.V df 71 day 14" day
e 4 93.15™ 8.28 **
Treatment
Sl 2 29.71m 208.87 s
Block
s 6 83.41 52.05
Error
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** significant at 1% of probability; ": non-significant at 5% of probability.
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Table 4- Mean mortality % (+ SE) effects of different acaricides on T. urticae of apple trees in Isfahan province

Ol aoyd (WSl
Mean mortality % (= SE)

e P 39) w2 o, 23,42 39
Treatment 3" day 7t day 14" day
O Wyl Cony 79.49+5.98a 8246 +6.70 a 77.49+10.18 a
Pestout 5
¥ &gl G 76.85+4.82a 80.12+3.60a 7430+519a
Pestout 3
3999 78.77£6.15a 80.33+6.05a 76.49 +6.38 a
Envidor
iy 69.77 £9.57a 70.03 £13.62a 7410+13.92a
Pride
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Table 5- Analysis of variance of the mean mortality in different stages of T. urticae on apple trees in Khorasan Razavi
province

©lape a0be
Mean square

Plow o sy,

Days after spray
i aalio NEHRESE P9 39) R 59, 22,12 59,
S.0.V df 3" day 7t day 14" day
e 4 161.18 ™ 56.66 ™" 122.86 **
Treatment
gl 2 1.81"m 0.29 " 4,48
Block
bs 6 0.83 1.76 18.21
Error
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* significant at 1% of probability; ": non-significant at 5% of probability.



1Fee limn F o)lods (FO uls ((5)9liS 2oboo g pole) oyl ! LS cblis b jngh 4 pis Yo

C3oy obwlyd sl 13 Comw US> (g1 aST 93 (5,1 &S ade duylio 590 (gL (WS WS LI auoyd (1SSle —F Joua
Table 6- Mean mortality % (+ SE) effects of different acaricides on T. urticae of apple trees in Khorasan Razavi province

Ol aoyd (WSl
Mean mortality % (= SE)

e P50 39) w2 59, NS
Treatment 3" day 7t day 14" day
0 Wyl Cuny 9230+1.92b 94.18+1.02b 89.69 % 1.26 ab
Pestout 5
¥ &gl G 84.70 £0.78 c 89.91+0.95¢c 82.16 +6.03 b
Pestout 3
299! 100 a 98.33+1.65a 91.32+458a
Envidor
Sy 100 a 99.46 £0.93 a 97.73+044 2
Pride
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Introduction: One of the major pests of apple trees all-around of Iran is two-spotted spider mites (TSM,
Tetranychus urticae Koch (1836)). This pest reported from Gorgan and Mazandaran areas for the first time. This
cosmopolitan mite is reported in almost all parts of the country and found in all countries of the world on more
than 150 economic plant species. This pest has been causing damage to the farmer in various apple orchards in
the country every year. Because of high rate of fecundity, high population density, short life cycle and develop
resistance to pesticides, TSM is an invasive pest on apple trees and difficult to control. Also, due to the
continued use of various broad-spectrum chemical insecticides / Acaricides to controlling this pest, in addition to
making the potential of resistance, it has also eliminated natural enemies. Up to date no botanical acaricides has
been registered on TSM in apple orchards of Iran. Accordingly, Pestout® as a botanical acaricide to control the
active stages of TSM at two concentrations and in comparison to spirodiclofen and fenazaquin were evaluated in
three provinces of Tehran, Isfahan and Khorasan Razavi in 2018.

Materials and Methods: During 2018, Pestout® contain cottonseed and clove oils as a botanical acaricide to
control the active stages of TSM at concentrations of 3 and 5 ml/l and in comparison of spirodiclofen SC 24%
(Envidor®) 0.5 ml/l, fenazaquin SC 20% (Pride®) 0.5 ml/l and control (spraying) were evaluated in three
provinces of Tehran, Isfahan and Khorasan Razavi in 2018. The experiment was carried out in a randomized
complete block design with three replications (each replicate containing two trees variety yellow with the same
conditions) for each treatment. Sampling was taken 1 day before and after spraying, at 3, 7 and 14 days’ intervals
from 40 leaves of each experimental unit. Then the immature and female adults of spider mites in the leaves
were counted and registered by using binocular in Agricultural Zoology Research Laboratory of the Iranian
research institute of plant protection and also in Isfahan and Khorasan Razavi provinces. Data obtained from
sampling were corrected by Henderson-Tilton formula. The normality of the data was evaluated using SAS
software and Kolmogorov-Smirnov test. After analysis of variance using one-way ANOVA in SAS software
mean comparison was performed by Duncan’s multiple range test in SAS 9.4 software.

Results and Discussion: The analysis of variance showed that there was a significant difference between all
treatments with control in three provinces across all days. Based on the results obtained in Tehran province, both
concentrations of Pestout (With more than 82% mortality) besides of Envidor (with more than 86% mortality)
were most efficient in all days after spraying. In Isfahan province, the efficacy of Pestout in both concentrations
were in the same group with Envidor and Pride. On the other hand, no significant differences were observed
between the abovementioned treatments in all days. In fact, for all four treatments acceptable performance
recorded. In this province, the mean mortality of 3 ml/lI Pestout varied between 74% to 80% during the test days
and for concentrations 5 ml/l were 77% to 82%. In Khorasan Razavi province, the efficacy of Pestout 5 ml/l on
3, 7 and 14 days after treatment were more than 92%, 94% and 89% mortality, respectively. Also, mean
mortality at concentrations 3 ml/l were recorded 84.70%, 89.91% and 82.16%, respectively. Therefore, both
concentrations in this province had a good efficacy.

Conclusion: Poor orchard management and the effects of climate change, are increasing pest problems,
including TSM incidence, in Iranian orchards. Increased chemical pesticide use is leading to greater occurrence
of pest resistance, insufficient control and increased production costs are some of the problems. The registration
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and implementation of low risk and effective botanical pesticides are one of the best methods for solving the
problem and make a great IPM program in the orchards. Therefore, in the present study, it can be concluded that

Pestout is a good candidate for controlling the two-spotted spider mite on apple trees, and the concentration 3
ml/l of this compound is recommendable in Iran.
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