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Table 1- Mean (+SE) Panonychus ulmi active stages recorded on red apple orchards cultivar before treatments in different
parts of the country in 2014

Sl ylo @t ol bl Jud)! E3o5 Ol
Treatment/time West Azerbaijan Esfahan Ardebil Khorasan Razavi

Kaolin 3% 2.52+0.67 11.90+1.09 11.22+0.26 4.22+0.18

(0-4) (1-14) (8-15) (1-6)
Kaolin 49 11.60+0.28 11.56+1.32 11.25+0.31 4.7520.15

0 (0-13) (9-14) (6-15) (2-6)
Kaolin 5% 3.90+0.67 10.81+1.19  11+0.28 4.65+0.19

(0-6) (7-13) (6-14) (2-8)
Spirodiclofen 24% SC 0.5ml/lit 4'4(%'%66 7?56’—1%)23 11'?72_112')31 4'1(5;%10
Bifenazate 24% SC 0.5ml/lit 4'6(‘5)'26 13'{’92_152')29 11'(577_152')31 4'3’8?2)'18
FenpyrosimateswsCosmilie 405029 10717 118031 4172018
Fenpropathrin 10% EC 1mi/lit 4'7(%'3)'56 11;‘98_%')64 11'?70_%‘)35 4'2(51%'22
. . 3.42+0.75 11.04+1.29  11.02+0.37 4.1740.20

0,

Dishwashing detergent 1.5% (0-7) (0-14) (6-15) (1-6)
Controlled (water treatment) 5.64+0.20 10.3740.81  11.70+0.29 3.35+0.31

(0-7) (7-12) (7-15) (1-6)
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Table 2- Mean mortality (%) active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
West Azerbaijan province during 2014

Sewil olo; After 3 days After 7 days After 14 days After 21 days
Treatment/time (Mean+SE) (MeanzSE) (MeanzSE) (MeanzSE)
Kaolin 3% 9.2646.979 19.80+7.79% 38.18+13.61% 020°
Kaolin 4% 39.44+10 475 7.3547.35° 38.18+13.61° 008
Kaolin 5% 57.56+16.77° 75.9749.40° 26.25+15 862 52,319,400
1 1 0,
Sp'mdg'grfﬁl’}lizt“ % SC 91.90+3.84° 91.072.87% 95.76+1.07% 41.23+11.12°
1 0,
B'fe”gzgﬁlﬁ?t/" sC 69.62+6.76% 18.10412.75 51.23+10.78% 88.00+7.422
i 0,
Fe“pyrox'm}ﬁ t5 %SCO5 59.92+6.35% 41.40410.94° 46.86+7.84% 44.99+12 .44
1 0,
Fe”p“’pimﬂ tlo HEC 56.92+3.60° 75404 53° 69.20+2.59° 76.13+12.44%
Dishwasfing detergent 66.89+9.68° 36.39£14.71%° 36.4749.81% 41.0449.86°

)l (S0l gail bl 508G L 70 Jleinl o j3 (6bol glis gy y> ol by
Mean followed by the same letter are not significantly different in each column according to Duncan Test method (p<0.05).
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Table 3- Mean mortality % active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
Esfahan province during 2014

Slowi/ oyl After 3 days After 7 days After 14 days After 21 days
Treatment/time (MeanzSE) (MeanzSE) (MeanzSE) (MeanzSE)
Kaolin 3% 1.91+1.70° 7.76+3.45° 35.60+4.60° 26.52£7.870
Kaolin 4% 7.26+1.79¢ 24.03+14.36¢ 36.92+2.00° 44.58+6,25¢
Kaolin 5% 32.41+10.23° 48.24+3.55¢ 66.68+5.625 66.06+5.16
1 1 0,
Sp'md'g'é’rfﬁlr}lﬁ“ % SC 83.38+11.64% 80.7143.99% 92.89+2.967 96.06+1.89°
1 0,
Fe”pymx'“r:]‘"i‘}ﬁts % SCO5 80.93+6.572 79.66+3.932 97.98+0.512 95.10+0.722
Etoxazole 10% SC 0.5mi/lit 83.38+7.15° 79.66+3.93% 90.24+1 65? 94.65+1.89°
Dishwashing detergent 1% 22.21+2,72bcd 57.72+9.49¢ 57.85+8.55P 35.96+3.75%
Dishwashing detergent 2% 39.30+9.32 58.46+9.83b° 53.01+7.87) 41.06+6.13°

D)5 oS3l gl elisly S0 L 70 Sl s 53 (6ol oglis (gt yo 5 alite g
Mean followed by the same letter are not significantly different in each column according to Duncan Test method (p<0.05).
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Table 4- Mean mortality % active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
Meshghin shahar of Ardebil province during 2014

Slewil olo After 3 days After 7 days After 14 days After 21 days
Treatment/time (MeanzSE) (MeanzSE) (MeanzSE) (Mean+SE)
Kaolin 3% 52.77%5.70° 70.81%3.36% 68.99+2.13® 51.8623.87¢
Kaolin 4% 66.24+1.61 74.57+0.43b 74.68+1.35% 53.31+3.72¢
Kaolin 5% 68.16+2.61° 78.70+3.70 76.58+2.56 52.99+3.97°
1 i 0,
Sp""d'g'grfﬁlr}lﬁ‘l % SC 89.23+2,02% 89.444+1.972 76.80+1.39° 66.65+2.57%
1 0,
B'fengzgﬁl/zli/" sC 87.54+1.57 91.76+0.50° 76.03+4.01% 71.29+2.852
i 0,
Fe”pymx"m}ﬁ t5 % SC05 85.63+1 55° 75.0543.08% 64,8444 59b° 65.80+1.72%
1 0,
Fe”pmp"i‘trzlr;ﬂ tlo »EC 91.23+0.31° 89.20+1.23? 78,691 67% 74.10+1.96 2
Dishwashing detergent 1.5% 73.82+2.230 65.37+2.12¢ 57.71+4.41¢ 60.41+3.320

)5 S5l g0l bl 0380 L 70 Jleis] g 53 (6lol glis gy 43 duliie by
Mean followed by the same letter are not significantly different in each column according Duncan Multiple Rang Test method
(p<0.05).
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Table 5- Mean mortality % active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
Khorasan Razavi province during 2014

Slowil e After 3 days After 7 days After 14 days After 21 days
Treatment/time (MeanzSE) (MeanzSE) (MeanzSE) (MeanzSE)
Kaolin 3% 0.53+0.53¢ 25.43+4.869 19.80+5.55° 4.85+4.09°
Kaolin 4% 4.77+4.11° 34.24+4.87 46.66+3.37 9.90+5.39¢
Kaolin 5% 40.82+7.86¢ 66.72+3.707 75.23+1.80° 46.86+7.66%
1 1 0,
Sp'md'g'grfﬁlr}nzt“ % SC 77.67+0.88° 54443 912 66.22+2.13% 56.08+3.342
1 0,
B'fe”gzgﬁﬁlﬁ?t/" SC 50.54+1.82 58.0943,57% 55.804+1.70% 39.5043.30b¢
i 0,
Fe”pyrox”:‘n?}ﬁf % SCO5 80.51+1.23 65.94+6.60° 45.95+.332¢ 31.47+4.09°
1 0,
Fe”pmp‘i‘mlr/'ﬂ th »EC 43.53+1.38° 46.48+1.99% 66.39+3.79% 45.76+2.86%*
Dishwashing detergent 37.18+3.33¢ 35.98+3.28 26.5545.28° 5.68:+4.39¢

)5 oSSl ygeil bl ;0uSG L 70 Jleis] aaws 55 (g)lol @ogls gt ya p3 lie gy
Mean followed by the same letter are not significantly different in each column according to Duncan Test method (p<0.05).
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Evaluation of Kaolin in Control of Panonychus ulmi in Apple Orchards of Iran
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Introduction: European red mite (Panonychus ulmi (Koch)) and two-spotted spider mite (Tetranychus
urticae Koch) are the two major pests of deciduous trees and most of the acaricides used in the control of them in
apple orchards of Iran. The early of these two mite damages on leaf chlorophyll contents caused plant
retardation, reduce fruit size and quality in apple production. Extensive mite pest damages during the middle of
spring and summer months not only caused complete leaves shedding but side effects of this unusual condition
imposed shortages of nutritional on vigorously of infested apple trees in next year on apple production also.
Most of the new acaricides introduced and registered here in the last two decades demanded and evaluated
against apple mite pests. Reduce the hazardous risk of synthetic acaricides application, so many efforts since
1995 undertaken since 1995 for sustainable mite pest’s management and keeping environmental and natural
enemies safer in apple orchards. Evaluation of organic pesticides in developed countries in control of apple pests
received more attention mostly to overcome spider mite pest damages in the world. In Iran, the only sulfur
powder was tested in 1954 against citrus russet mite and no other mineral as an acaricide tested on apple mite
pests in Iran. In this study, for the first time, the effect of Kaolin doses investigated on active stages of European
red mite in four major apple growing orchards of Iran. Concerned literature survey indicated that this the first in
depended kaolin effects report from Iran.

Material and Methods: Different kaolin doses (3, 4 and 5%) against Panonychus ulmi infested apple
orchards during investigated 2014. Effect of this pesticide was compared with registered acaricides such as
Envidor (spirodiclofen 240 SC), floramite (bifenazate 24% SC), Danitol (fenpropathrin 10% EC), Ortus
(fenpyroximate 5% SC), 1.5% detergent dishwashing along with water sprayed on apple trees as in uncontrolled
treatment. Experiments conducted in different provinces of Iran (West Azerbaijan, Esfahan, Ardebil and
Khorasan Razavi provinces during 2014). Treatment effectiveness was determined by random 40 apple leaves
collected at the interval of one day before and 3, 7, 14 and 21 days after treatments. Active mite stages on the
upper side of the apple leaf counted with the help of a stereomicroscope. Collected alive mite raw data from each
treatment at different interval times, converted into morality% by Henderson-Tilton formula. Mean mortality%
analysis variance done with SAS software. Grouping and ranking effects of each treatment carried out by
DUNCAN methods.

Results and Discussion: Mite mean density before treatments on apple leaves among treatments found
varied during 2014 in different provinces. The highest mean of mite out of 40 leaves before treatments in West
Azerbaijan, Esfahan, Ardebil and Khorasan Razavi provinces recorded 11.60+0.28, 13.52+1.29, 11.85+0.32 and
4.75+0.15 respectively with total apple leaves infestation of 65 to 80% in all provinces. Lower doses (3 and 4%)
of kaolin pesticides in the control of mite pests in all experimental stations except in Ardebil observed very
weakly and less than 50% up to 14 days after. The highest mite mortality% time up to 7 days after treatments for
5% kaolin dose recorded 75.97% and 78.70 up to 7 days in Oromia and Ardebil and up to 14 days after observed
66.68%, 75.23% in Esfahan and Khorasan Razavi provinces respectively. A sharp reduction in apple mite pest
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control recorded at 21 days sampling interval for kaolin 5%. All kaolin doses sprayed on apple trees found
without phytotoxicity during the hot and dried period of sampling time in all places. Expected control with 5%
kaolin application at the early stages of P. ulmi activity for a once during the growing season is possible.

Conclusion: Application 5% kaolin at the lower incidence of Panonychus ulmi for once during the growing
season in apple orchards recommended.

Keywords: Apple orchard, Control, Dose, Mineral pesticide, Mite pest



