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Efficiency of Spiromesifen and Cyflumetofen for control of European red mite in apple orchards
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Abstract

The European red mite, Panonychus ulmi is one of the most important pests of apple orchards in some parts of Iran. This
study was conducted in order to evaluate the efficiency of Spiromesifen and Cyflumetofen for the control of European red
mite in apple orchards of Isfahan, East, West Azarbaijan and Khorasan-e Razavi Provinces of Iran. Towards this aim, two
concentrations of Spiromesifen 24% SC (0.5 and 0.4 ml/l) and Cyflumetofen 20% SC (1 and 0.8 ml/l) were compared with
Etoxazole 10% SC 0.4 ml/l, Propargite 57% EC 1 ml/l, Fenpyroximate 0.5 ml/L, Spriodiclofen 0.5 ml/l and control (water
sprayed). The percentage of efficiency was calculated by the Henderson-Tilton formula. The average number of mites per
leaf was counted one day before and 3, 7, 14, 21 and 28 days after spraying. Statistical analysis was conducted using SAS
software with randomized complete block design in multiple places. Cyflumetofen was effective on European red mites in
apple orchards of the above-mentioned provinces. Spiromesifen was effective; except in Khorasan-e Razavi provinces.
Although in this province, its efficacy increased by increasing time after treatment. The knock down effect of these pesticides
was significant. After 3 days, Spiromesifen and Cyflumetofen had caused 88—99% and 58-99% of mortality respectively. The
efficacy of the compound was up to 99% for Spiromesifen and Cyflumetofen after 28 days that indicated the persistence of
these pesticides. We recommend the 0.8 ml/lit dose of Cyflumetofen and 0.4 ml/lit dose of Spiromesifen for the control of the
European red mite in apple orchards.
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Table 1. Mean population of European red mite per leaf one day before spraying in Isfahan, East Azarbaijan, West Azarbaijan

and Khorasan—e— Razavi Provinces.

Isfahan East Azarbaijan West Azarbaijan Khorasan-e- Razavi

Spiromesifen (0.25 ml/l) 475+ 0.392 540 +1.022 4.25 +0.48? 4.04 +0.142
Spiromesifen (0. 5 ml/I) 4.5+ 0.242 4.30 = 0.26° 4.60 + 0.62° 3.82£0.352
Cyflumetofen (0.8 mi/l) 4.92 + 0.06° 3.87+£0.332 3.17+£1.162 4.30 £ 0.28?
Cyflumetofen (1 ml/l) 4.83 £ 0.16° 4.87 £0.33° 4.36 = 0.49? 415+ 0.35%
Etoxazole (0.4 ml/l) 4.67 £0.20? 4.35+1.42° 3.59+1.18 4.95+0.272
Fenpyroximate (0.5 mi/l) 4.45+0.27° 6.67 £1.70% 4.80 + 0.64° 4.48 +0.02?
Envidor (0.5 ml/l) 3.80 £ 0.06% 4.35+1.42° 525+1.712 455 + 0.25?
Propargite (1 mi/l) 4.27 £0.32° 497 +1.18° 3.98+0.492 4.98 + 0.49?
Control 4.45+0.15° 520 £ 1.042 4.83 + 00° 441+0.17°

The means were compared with Tukey test.
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Table 2. Mean mortality percentage of European red mite population in different treatments and sampling sessions on apple

tree leaves in Isfahan province.

3 days 7 days 14 days 28 days
Spiromesifen (0.25 ml/l) 99.01 + 0.57¢ 100 + 0? 99.30 £ 0.542 98.73 £ 0.742
Spiromesifen (0. 5 mi/l) 98.84 + 0.67° 100 + 0? 99.30 £ 0.72 98.71 £ 0.75°
Cyflumetofen (0.8 mi/I) 57.57 + 2.94¢ 70.17 + 1.20% 78.90 + 1.50% 72.71 + 1.36°¢
Cyflumetofen (1 mi/1) 60.49 + 1.76° 89.21 + 0.98% 94.93 + 0.35%® 89.55 + 3.64%®
Etoxazole (0.4 mi/l) 69.93 + 1.694 81.14 + 3.46% 88.21 + 3.85% 82.82 + 3.58
Fenpyroximate (0.5 mi/I) 84.49 + 2.86%® 92.54 + 1.44%® 91.36 + 2.49% 83.06 + 3.48
Spriodiclofen (0.5 mi/l) 81.13+2.12¢ 85.91 + 1.14% 93.42 £ 1.77® 87.48 £ 0.63°
Propargite (1 ml/l) 82.27 £ 4.51° 87.83 * 3.65% 94.09 + 3.85% 84.92 + 2.68

The means were compared with Tukey test.

Different letters in the row indicate a significant difference between the treatments at the 95% probability level.
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Table 3. Mean mortality percentage of European red mite population in different treatments and sampling sessions on apple

tree leaves in Khorasan—e— Razavi province.

3 days 7 days 14 days 21 days 28 days
Spiromesifen (0.25 mi/l) 29.48+6.39°  39.84+2209 32.84 +3.32° 21.53 +3.29¢ 76.16 +2.11°
Spiromesifen (0. 5 ml/l) 35.21 +4.84% 4437 +4.64 59.40 + 6.10¢ 37.19+2.27¢ 86.97 + 0.90?
Cyflumetofen (0.8 mi/l) 67.29+1.81% 66.84+455° 7153 +3.82 78.44 + 3.292 75.79 + 2.46°
Cyflumetofen (1 mi/I) 82.78 £1.76°  84.38+1.67°  84.43 +1.88%® 88.33 +1.262 86.12 + 2.07¢
Etoxazole (0.4 ml/l) 15.69+1.95¢ 5517 +4.13  48.89 + 3.34¢ 43.80 +5.03¢ 34.24 +2.52¢
Fenpyroximate (0.5 ml/l) ~ 78.55 + 2.0® 82.18 £0.94*  77.13+1.34%® 63.84 + 1.47° 64.59 + 1.60¢
Spriodiclofen (0.5 mi/l) 55.83 £7.28%  92.94+150° 88.61+0.76 87.43 +1.36% 85.09 + 1.532
Propargite (1 mi/l) 6479 £6.17% 89.27+2.39°  76.31 +2.80% 43.30 + 2.25¢ 44,57 +0.75°

The means were compared with Tukey test.
Different letters in the row indicate a significant difference between the treatments at the 95% probability level.



fa e 43S S 6y (S go gy i 9 (o g ] (TS 90 (1)U ]y e2 g LS

e A) Coslond oamlive Curo oS98 e b <oibs
M e w33, TA 5 YY) O (F= ¥/ df = YEY P =
3o Sl wo s olae sled Ho g 0gd o clin (gl S
99) OPgeslinle 5 Ghraog sl Slo 2S4S L les )90
b isas plo b )l ©)ge ;0 S ws s 5l 5YL (cdale
Af=YEY P=-/-V a9, YA ST OF 5law) sies
P=/oeY 3 F=F-0df=YEY P=-/.-Fc F=Y/F:

(F Jgoz) (F = FIAY df = YY.Y

b ol STl
3o je) aw boass Sl wo)s (B0 obmb)dl bl o
(Sdale 99) (rmng ol S ESAS Jlod Sjg0 5o Lo
Slal weyo b coilsn o JosleS el (cbile 99) (Agieglisl
Pyl 5 Con oS o B b sl Ojge ;o boas
s g9, i (F= FISA df = YRV P e/e e oY) 05 Sglice
39 Doyl Slojles n Sl DS AL
95 BelSesg el (JosluS 8l (edale 90) (dgteglile (bl

D Alel,dT sl 4o o (L350 S 69, 6,0 paiged cilizie slacug g b les ;o byl 50,8 a8 Cosmar lali vs o (1l F Jgus
Table 4. Mean mortality percentage of European red mite population in different treatments and sampling sessions on apple
tree leaves in East Azarbaijan province.

3 days 7 days 14 days 21 days 28 days

Spiromesifen (0.25 ml/l)  98.0+ 0.572 96.27 + 0.48? 92.63 + 0.94® 71.52 + 3.29% 55.17 + 12.42®
Spiromesifen (0. 5 ml/l) 94.44 £1.06*  96.40 £ 0.43? 92.90 + 0.86® 74.14 + 16.03? 85.87 £ 9.41°
Cyflumetofen (0.8 mi/l) 99.32£0.68° 89.54+7.31*  98.22+1.07° 98.70 + 0.892 92.32 £ 2.67°
Cyflumetofen (1 ml/l) 97.61+£1.36* 99.45 + 0.55? 97.64 + 2.35° 98.69 + 0.832 96.71 £ 2.11°
Etoxazole (0.4 mi/l) 97.87+0.67° 92.45+1.83®  88.42 +3.46® 64.39 + 8.45% 64.33 + 2.06%®
Fenpyroximate (0.5 ml/l)  71.43+9.99° 5932 +14.48> 89.97 +2.33® 40.46 +19.68%  73.76 + 10.822
Spriodiclofen (0.5 mi/l) 85.33+7.77® 95.24 +1.682 91.27 + 3.62® 87.43 +1.36% 84.44 + 4,897
Propargite (1 ml/l) 98.33+0.26° 77.46+11.61* 58.49+21.32° 21.97 + 8.45° 26.0 +9.35°

The means were compared with Tukey test. means were compared with Tukey test.
Different letters in the row indicate a significant difference between the treatments at the 95% probability level.
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Table 5. Mean mortality percentage of European red mite population in different treatments and sampling sessions on apple

tree leaves in West Azarbaijan province.

3 days 7 days 14 days 21 days 28 days
Spiromesifen (0.25 mi/l)  87.56 + 4.29? 86.89+3.51* 91.33+3.15% 89.50 + 2.312 85.50 + 4.312
Spiromesifen (0. 5 ml/l) 87.61 £ 2.53° 88.57 £2.01* 99.12 +0.87? 87.79 £ 8.942 87.79 + 8.84%
Cyflumetofen (0.8 ml/l) 97.32 £1.22° 100 + 02 98.62 + 1.38? 97.62 + 1.28? 99.31+0.68°
Cyflumetofen (1 ml/l) 97.32 £1.22° 100 + 02 98.62 + 1.38° 98.62 + 1.38° 99.31+0.68°
Fenpyroximate (0.5 mi/l)  20.71+12.86° 14.80 +8.68° 11.87 +11.87°¢ 11.87 £11.87¢ 11.22 £1.22¢
Spriodiclofen (0.5 mi/l) 59.06 + 7.25% 60.98 £+ 6.76°  68.75+ 4.42° 68.14 + 4.42° 50.88 + 5.29°
Propargite (1 mi/l) 84.67 + 3,51 84.93 +3.90° 90.40 + 1.58% 86.76 + 4.35° 86.76 + 4.35°

The means were compared with Tukey test.
Different letters in the row indicate a significant difference between the treatments at the 95% probability level.
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Figure 1. Temperature and humidity changes in August 2019 in the East Azerbaijan (Tabriz), West Azarbaijan (Orumieh),
Isfahan (Semirom) and Khorasan—e— Razavi (Fariman).
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