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Table 1. Mean percentage mortality caused by Kaolin on second instar larvae of Tomato leaf miner
(Tuta absoluta)

Second instar larvae Control Kaolin (2.5%) Kaolin (5%) Kaolin (7.5%)

Mortality %

0+1.06% 19.1341.06° 17.64+1.06° 14.78+1.06°

* The means with different letter, significantly different at (P<0.05)
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Figure 1. Mean of the repellencies caused by Kaolin on second instar larvae of Tomato leaf miner
(Tuta absoluta)
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Table 2. Mean feeding of second instar larvae of Tomato leaf miner (Tuta absoluta) on different
concentrations of Kaolin after 72 hours

Treated Leaf area consumed (Cm?) % Leaf area consumed
Control 7.18+0.53% 31.30+2.43°
Kaolin 2.5% 6.01+0.53" 26.25+2.43°
Kaolin 5% 6.534+0.53° 28.934+2.43°
Kaolin 7.5% 6.544+0.53? 29.314+2.43°

* Similar letter show no significant at (P<0.05)



Yo

WA Jlo oY oyles ¢ o ¢ ALE ST Solidons

4 A HE B pan 5350 S Ko e 5 g 0 s
25l e LT 1 IS L 265
oSS Aoy VD 5 0 Y/ ie salile
565 5leds 55 lag,Y slaw (e 5 S5 e sls el L
S Sgn Sop b a3 e slagyY sudis Ol
e ¥ S es s g8 &S sl ol K
33 B8 s an glachle o K5Ok sl
ALY 3 58 e sdalia (Hls fae SlE byl
Y RA RS 7 PR - 1/ B NEIPWISPIFSRp . g
Al o sl ey 65 e Ao s Yo Sl 1S KL
o 58 e Blamily SIS Caliee glac ke o >
N IAS Gl e 565 o Olsn ol Wl (it sl g
-w;tw,ﬂ.wgtf%{m,téijaT
&S ol Ol 4l Ol il 5 S8 Calidee sla
SaIE Ol Ll i 5 210 1 el ol o5
a4 e g L RS &y s 3 s
SU oS Gl an o S candllas ol 51 edeT s
las,Y S8y 5s sl gl duoys Y0 Chile ot

Reference

Cadogan and ) #Lyls 5 o€l mls ¢ hlie s
~adw Ol od S84 sl olis (Scharbach, 2005
S sl 5 5t Sl ) oty sl
g 0L K oyl 5 s &alsT Lils s
G SbT Gads Olm p W8S &S Lzea sl oy
2 BFE O e oS Llodew ) a2t opl a4y gy Lol Sl
o Yol 6, S s cpl 34l 50 ST gadis Ol
S 0T fm aomn Ll 5 53550 545587 )l
A rass opl 5 edaT Cowsa zl bl )l
S5 Seped p3d e SV S di 5 sla e S
S oy Hs 4 Al ol s sk S S
g 3 03,55 513 oy 53 S A3l 3T ol (glag)Y
spms 5 G Gl Bls el Ol oS S,
b g ¢S o Jood 1) 8y (55 A5 iy
Lighor (Js50) Sl ¥ o)l ooyl 5l 4 dis Sl
4axg L s aelsl 4 d% 4 S5 ol ‘b‘.‘f*' 338
et 05 o0 caalllan ol 5 ol b 5 e ()

T g gadis Fulsil p o8 & 38

Abbott, W. S. 1925. A method for computing the effectiveness of an insecticide. Journal of

Economic Entomology 18: 265-267.

Arthur, F. H. and Puterka, G. J. 2002. Evaluation of Kaolinite-based particle films to control
Tribolium species (Coleoptera: Tenebrionidae). Journal of Stored Products Research 38: 341-

348.

Barker, J. E., Fulton, A., Evans, K. A. and Powell, G. 2006. The effects of Kaolin particle film on
Plutella xylostella behaviour and development. Pest Management Science 62: 498-504.

Bompard, A., Jaworski, C. C., Bearez, P. and Desneux, N. 2013. Sharing a predator: can an
invasive alien pest affect the predation on a local pest? Population Ecology 55: 433-440.

Braham, M. and Hajji, L. 2012. Management of Tuta absoluta (Lepidoptera, Gelechiidae) with
insecticides on tomatoes. In Perveen, F. (Ed.). Insecticides - Pest Engineering. Intech Open

Access Publisher, China. pp 333-354.

Cadogan, B. L. and Scharbach, R. D. 2005. Effects of a Kaolin-based particle film on oviposition
and feeding of gypsy moth (Lep., Lymantriidae) and forest tent caterpillar (Lep., Lasiocampidae)
in the laboratory. Journal of Applied Entomology 129: 498-504.

Cheraghian, A. and Javadi-Emamzadeh, P. 2013. Report of Tomato leaf miner Tuta absoluta
(Lepidoptera: Gelechiidae) from Iran. Journal of Entomological Society of Iran 33: 87-88.(In

Farsi).

Edrisi, B., Azimi, M. H. and Khosravi, K. 2013.Vegetable Production in Garden and Home.
Agriculture and Natural Resources Research Publisher. 2™ Edition. 256 pp.

European and Mediterranean Plant Protection Organization (EPPO) 2005. Datasheet Tuta
absoluta datasheet. OEPP/EPPO Bulletin 35: 434-435.



...LSS}A?;)'}L:AL;e};gfﬁ:r}}&wdh)}ng&;}ﬂ;};bebb&w}dﬁ& \d

Farazmand, H. and Valizadeh, S. H. 2013. Effect of Kaolin to reducing damage of pomegranate
mite. Proceedings of 2" Organic and Conventional Agriculture. University of Mohaghegh
Ardabili, 21-22 August, Ardabil.lran. pp: 190-193 (In Farsi).

Farazmand, H., Hassanzadeh, H., Sirjani, M., Mohammadpour, K., Moshiri, A., Valizadeh, S.
and Jafari-Nodooshan, A. 2013. Effect of Kaolin clay on pistachio psylla nymph, Agonoscena
pistaciae. Applied Entomology Phytopathology Journal 82: 137-146 (In Farsi).

Glenn, D. M. and Puterka, G. J. 2005. Particle films: a new technology for
agriculture. Horticultural reviews 31: 1-44.

Haddi, K., Berger, M., Bielza, P., Cifuentes, D., Field, L. M., Gorman, K. and Bass, C. 2012.
Identification of mutations associated with pyrethroid resistance in the voltage-gated sodium
channel of the tomato leaf miner (Tuta absoluta). Insect Biochemistry and Molecular
Biology 42: 506-513.

Hall, D. G., Lapointe, S. L. and Wenninger, E. J. 2007. Effects of a particle film on biology and
behavior of Diaphorina citri (Hemiptera: Psyllidae) and its infestations in citrus. Journal of
Economic Entomology 100: 847-854.

Hassanzadeh, H., Farazmand, H., Oliaei-Torshiz, A. and Sirjani, M. 2013. Effect of kaolin on
Oviposition Deterrency of Pistachio Psylla Agonoscena pistaciae. Pesticides in Plan Protection
Sciences 2: 1-10 (In Farsi).

Hernandez, M. B. D., Garzo, E. I., Duque, M., Gonzélez, P. and Ferreres, A. 2002. Particulas de
caolin: efecto sobre la mortalidad y desarrollo de" Trichoplusia ni" Hubner. Boletin de sanidad
vegetal Plagas 28: 177-184.

Khanjani, M. 2009. Vegetable Pests in Iran. Bu-Ali Sina University Publisher. 4™ Edition. 469 pp.

Knight, A. L., Unruh, T. R., Christianson, B. A., Puterka, G. J. and Glenn, D. M. 2000. Effects
of a kaolin-based particle film on obliquebanded leafroller (Lepidoptera: Tortricidae). Journal of
Economic Entomology 93: 744-749.

Lapointe, S. L. 2000. Particle film deters oviposition by Diaprepes abbreviatus (Coleoptera:
Curculionidae). Journal of Economic Entomology 93: 1459-1463.

Lietti, M. M., Botto, E. and Alzogaray, R. A. 2005. Insecticide resistance in argentine populations
of Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae). Neotropical Entomology 34: 113-119.
Marko, V., Blommers, L. H., Bogya, S. and Helsen, H. 2006. The effect of Kaolin treatments on
phytophagous and predatory arthropods in the canopies of apple trees. Journal of Fruit and

Ornamental Plant Research 14: 79-87.

Moshiri, A., Farazmand, H. and Vafaeishoushtari, R. 2011. The preliminary study of Kaolin on
damage reduction of pomegranate fruit moth Ectomyelois ceratoniae (Lep: Pyralidae) in Garmsar
region. Journal of Entomological Research 3: 163-171.

Nateghi, M., Paknejad, F. and Moarefi, M. 2013. Effect of concentrations and time of Kaolin
spraying on wheat aphid. Journal of Biological Environmental Science 7: 163-168.

Puterka, G. J., Reinke, M., Luvisi, D., Ciomperik, M. A., Bartels, D., Wendel, L. and Glenn, D.
M. 2003. Particle film, Surround WP, effects on glassy-winged sharpshooter behavior and its
utility as a barrier to sharpshooter infestations in grape. Plant Health Progress doi 10.

Reich, J. A. 2006. Field and greenhouse studies with Acalymma and Diabrotica: Protection of
cucurbits with a Kaolin-based particle film: Feeding damage to cucumbers with and without
cucurbitacin. Master of Science. Oregon State University, pp. 1-64.

Reitz, S. R., Maiorino, G., Olson, S., Sprenkel, R., Crescenzi, A. and Momol, M. T. 2008.
Integrating plant essential oils and Kaolin for the sustainable management of thrips and tomato
spotted wilt on tomato. Plant Disease 92: 878-886.

Saour, G. and Makee, H. 2004. A kaolin-based particle film for suppression of the olive fruit fly
Bactrocera oleae Gmelin (Dip: Tephritidae) in olive groves. Journal of Applied Entomology
128: 28-31.

Showler, A. T. 2003. Effects of Kaolin particle film on beet armyworm, Spodoptera exigua
(Hubner)(Lepidoptera: Noctuidae), oviposition, larval feeding and development on cotton,
Gossypium hirsutum L. Agriculture, Ecosystems & Environment 95: 265-271.

Sisterson, M. S., Liu, Y. B., Kerns, D. L. and Tabashnik, B. E. 2003. Effects of Kaolin particle
film on oviposition, larval mining, and infestation of cotton by pink bollworm (Lepidoptera:
Gelechiidae). Journal of Economic Entomology 96: 805-810.



vV WA Jlo oY oyles ¢ o ¢ ALE ST Solidons

Tropea Garzia, G., Siscaro, G., Biondi, A. and Zappala, L. 2012. Tuta absoluta, a South American

pest of tomato now in the EPPO region: biology, distribution and damage. EPPO Bulletin 42:
205-210.

Unruh, T. R,, Knight, A. L., Upton, J., Glenn, D. M. and Puterka, G. J. 2000. Particle films for
suppression of the codling moth (Lepidoptera: Tortricidae) in apple and pear orchards. Journal of
Economic Entomology 93: 737-743.

Vargas, C. H. 1970. Observaciones sobre la biologia y enemigos naturales de la polilla del tomate,

Gnorimoschema absoluta (Meyrick) (Lep. Gelechiidae). Information Systems Division,
National Agricultural Library 75-110.



...;}%;}ﬁdeﬁ@r}}&wdb&)}ng&;}ﬂf};lsebb&w}dﬁ@ YA

Plant Pest Research
2016- 6(2): 29-38

Effect of Kaolin on second instar larvae of tomato leaf miner,
Tuta absoluta (Lep.: Gelechiidae) in greenhouse conditions

M. Abdollahit, K. Minaei?, M. Alichi!, H. Atashi? and S. Eshghi®
1- Department of Plant Protection, College of Agriculture, Shiraz University, 2- Department of
Animal Science, College of Agriculture, Shiraz University, 3- Department of Horticultural Science,
College of Agriculture, Shiraz University

(Received: January 21, 2016- Accepted: July 1, 2016)

Abstract

Effect of Kaolin on second instar larvae of Tomato leaf miner moth, Tuta absoluta (Meyrick) was
investigated. Effect of various concentrations (0, 2.5%, 5% and 7.5%) of Kaolin was tested on second
instar larvae of tomato leaf miner. Kaolin was sprayed in a completely randomized design with five
repetitions on each tomato plant with height of about 30 cm. Then, ten second instar larvae of tomato
leaf miner were released randomly on tomato leaves. After 72 hours, data in the mortality of larvae,
escaped larvae and feeding amount (in cm? and % of eaten ) were taken. The feeding amount was
measured by leaf level device. Data were analyzed with SAS software. Based on the results, different
concentrations of Kaolin, had significant repellency properties and mortality on larvae. The mean of
larval repellency calculated for concentrations of Kaolin %2.5, %5, %7.5 and control were
(3.00+0.39), (3.40+0.39), (3.00+0.39) and (1.60+0.39), respectively. In average less than 20%
mortality was observed for various concentrations of Kaolin. In contrast, none of the concentrations of
Kaolin had significant effect on feeding amount of the second instar larvae of pest.
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