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ببالؼ الػكس لسٟاضٛ داوعٛ دوػل ٔعىادٚ كمٗٛ الصزاعٛ ٔزٟٗظ قطي ٔقاٖٛ أتكدً 

 الٍبات ٔالطادٚ أعضاٞ تزمظ قطي ٔقاٖٛ الٍبات.

الدكتٕزٚ ِٗفاٞ الطٗدٚ  أغكسك وَ كن قمبي عمٜ كن الٕقت ٔاتدّد المبرٔه 

لإنجاح ِرا البخح، لا أدد كمىات تعبر عَ ودٝ حسصك ٔاِتىاوك، كاُ 

كبر عمىٗا  ٔ تعمىت وٍك كٗ  أبكٜ ورسا  عمٜ المض٘ قدوا  با لٕدٕدك  الأثس الأ

ٖأع، لَ أٌطٜ كي كٍت وّتىٛ ببمٕغ٘ ِرٓ الدزدٛ العمىٗٛ ......... لك وني 

 كن الػكس ٔالتكدٖس ٔالاحتراً.

أتٕدْ بالػكس ٔالاوتٍاُ لمدكتٕزٚ وسٔٝ الراح٘ عمٜ كن الاِتىاً 

 ........ غكسا  دصٖا .ٔالمطاعدٚ في إتماً ِرا البخح .........

أتٕدْ بالػكس لمطادٚ أعضاٞ تدٍٛ اتذكي عمٜ وا قدوٕٓ وَ دّٕد كبيرٚ في 

تكٗٗي ٔتحكٗي ِرٓ السضالٛ، ٔإغٍاّٟا بماحظاتّي العمىٗٛ الكّٗىٛ ٔالتي ضاعدت في 

 إخساج السضالٛ بالػكن الأوجن.

ص بحٕخ ٔأتكدً بالػكس الكبير للأضتاذ الدكتٕز عبد الٍبي بػير زٟٗظ وسك

ٔدزاضات المكافخٛ اتذٕٖٗٛ في داوعٛ دوػل لما قدّوْ، لم ٖبدن بأٙ واحظٛ أٔ 



وطاعدٚ تفٗد في إغٍاٞ ِرا البخح، كىا أغكس كن ٔالأضاترٚ ٔالصواٞ 

 ٔالمٍّدضين العاومين في المسكص عمٜ كن الدعي الرٙ قدوٕٓ.

خٛ اتذٕٖٗٛ في ٔلا ٖطعني إلا الػكس لمدكتٕز بدٖع العبد الله زٟٗظ قطي المكاف

ودٖسٖٛ ٔقاٖٛ الٍبات ٔأتٕدْ بالػكس أٖضا  لكادز العىن في وسكص تسبٗٛ الأعداٞ 

اتذٕٖٗٛ بالاذقٗٛ ممجا  بالمٍّدضٛ ٌادٖا اترطٗب، ٔأخص بالركس المٍّدضٛ الساٟعٛ ألٗطاز 

غعبٕ ٔالمٍّدع المحترً ٔاٟن فسحات لكن المطاعدٚ التي قدوِٕا ل٘ في أصعب 

 طٜ فضمكي وا حٗٗت. الظسٔف،  لَ أٌ

ٔأخيرا  لَ أٌطٜ أخٕت٘ ٔأصدقاٟ٘ في ودٖسٖٛ ٔقاٖٛ الٍبات ٔفي وعّد المػٛ كن المحبٛ 

 ٔالاحتراً لكي ٔأتمٍٜ أُ ٌطتىس بسضي أجمن الركسٖات ضٕٖٛ .

 

 

 

 

 

 

 

 

 

 

 



 

 إلى عاٟمتي الساٟعٛ  أِدٙ ِرا الٍذاح

 

طسٖك٘ أجمن، لٕلا دعىك المطتىس ٔإيماٌك إلى قمبي ٔزٔح٘، إلى الٍٕز ٔاتذب كمْ، بِسضاك ٖربح 

 الٍك٘ لما تمكٍت وَ أُ أبمؼ أٙ وسحمٛ في حٗات٘.

 أمي

إلى قدٔت٘ ٔومّى٘، بمطاعدتك ٔتٕدّٗك أشدادُ ثباتا  ٔترىٗىا ، أٌت ل٘ فدسٌ ٔاضيٌ كبير، أتمٍٜ 

 أُ تكَُٕ زاضٗا  عني ٔعَ عىم٘ لأُ زأٖكَ ِٕ الأِي.

 أبي 

أٌتَ السَدنُ الرٙ ٖػلُ طسٖكْ بٗدّْٖ، أتمٍٜ أُ تحكلَ كن أحاوك لأَُ إلى حبٗبي ٔضٍدٙ ٔأوم٘، 

 الكىٛ ٔالمستبٛ العالٗٛ لا تفتح أبٕابّا إلا  لػذاعٍ وجمك.

 أخي عروة

إلى زٔح العاٟمٛ ٔالأغمٜ عمٜ قمبٍا، أتمٍٜ أُ أزاك وٍّدضا  ٌفتدس بْ، تخسدك تذظٛ جمٗمٛ ٌٍتظسِا 

 ا بتألكك. جمٗعا ، لتبدأ بػل طسٖكك ٔتطعِدٌ

أخي ليث
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INTRODUCTION

(Acari:Tetranychidae) Tetranychus urticae 

Koch.1836

Tetranychidae0011

051GuptaGupta0991Xie ;

a0112 Geroh ; 0100

Green House Vegetables.Ornamental Plants

Lycopersicon esculentum Mill.

Cucumis sativus Linnaeus.Capsicum annuum Linnaeus. 

Phaseolus vulgaris Linnaeus.Solanum melongena L. 

00

Malus pumila Mill.Vitis vinifera L. 

Prunus domestica L.Pyrus communis L.Van de vrie

0990Meyer ;1996 Navajas; 1998Nauen 0110;Johnson

Layon0990James; Price0110;Irigaray0112Parvin ; 

Haque0112; Islam0112 Naher ; 0100Farouk ;

Osmank2011

Cagle1949 

Meyer0992Meyer 

Craemer0999
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1986

StomataHuffaker1969 

BrandenburgKennedy0929

51

Chhillar0119011

PhytosynthesisTranspiration

ParkLee0110

0995

0995

HelleSabelis0925;GranhamHelle

0925 Herron ;0992Takafuzi ; 0111

Carbonaro0922

HelleSabelis0925

Biological Control

Management Pest ntegratedI .(IPM)
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Helle

Sablis0925

BounfourTanigoshi0110

PhytoseiidaePhytoseiulus persimilis 

Athias- HenriotT. urticae

Coccinellidae)

ShawWallis0119211191

Iperti0999

Stethorus spp. Chazeau0925

(MulsantStethorus gilvifrons

Thripidae

Scolothrips sexmaculatus (Pergande)

Ruberson

0992

Level Injury Economic

ZhangSanderson0991

 



4 
 

Importance  and objectives of the study

T. urticae

Acequinocyl MilbemectinTetranychus 

urticae Phytoseiulus persimilis

Stethorus gilvifrons
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0 AcequinocylMilbemectin

 T. urticae 

0 LC50AcequinocylMilbemectin

T. urticae 

2 AcequinocylMilbemectin

Phytoseiulus persimilis Stethorus gilvifrons

 

1 LC50AcequinocylMilbemectin

P. persimilis S.gilvifrons

 

5 P. persimilis

S. gilvifrons 
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Review of literature

1.1

Glass house red spider mite; hop red spider mite; two spotted mite; two 

spotted spider mite. ( Cabi,2017) 

1.1Taxonomic position

Koch0222Pritchard Baker0955

FasuloDenmark0111

Temperate climatesKrantz 

Walter0119

Kingdom : Animalia

Subkingdom : Metazoa :

Phylum : Arthropoda

 Subphylum: Chelicerata :

Class : Arachnida

Subclass : Acari
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Superorder: Acariformes  

Order:Trombidi Rormes 

Suborder : Prostigmata : 

Family : Tetranychidae

 Genus :Tetranychus

Tetranychus urticae Koch.

TSSMTwo Spotted Spider Mite 

Synonyms

 Tetranychus 21

Tetranychus telarius L.Tetranychus bimaculatus HarveyTetranychus 

altheae Hanstein. Tetranychus

Molecular TechniquesBolland

1998

1.1T.urticae

 T. urticae

ActiveTransport

Passive Transport

Zhang0112Yano0111
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1.1T. urticae

Sances0999;KielkiewiczVan de vrie0922

Forghani  (2012)HonarparvarT. urticae

11

Van De Vrie

0990

Guedes

2007

HaileHigley0112

Wright0112

Park

0991

Cagle0919

51

011Kumar0101
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1.1T. urticae

T. urticae 

0011011Migeon 

0100Grbić0100

T. urticaeJeppson0995

Sterk0999

21Fadini0111Sato0119

Stomata Huffaker

1969 Brandenburg

Kennedy0929.

T. urticae

Sances0999KielkiewiczVan de Vrie0922

21
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 T. urticae 

T. urticae

1

T. urticae
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T. urticae 

T.urticae 

1T. urticae 

T. urticae 
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1.1Morphology of T. urticae

1.1.1

11022Macke 0100

 

1.1.1

2

)Beers Stanly0992

01900120

11021102

opisthosoma)ReddyRajasekar0109

1.1.1

Protonymph(Deutonymph)

https://www.ncbi.nlm.nih.gov/pubmed/?term=Macke%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20926443
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1.1.1.1Protonymph)

Protonymph0102

0151101

1105

deutochrysalis

0195

012

Deutonymph)Reddy

Rajasekar0109

1.1.11Deutonymph

Deutonymph2

Protonymph0195

0115

11221102tritochrysalis).

111112Reddy

Rajasekar0109

1.1.1 

Fenner0920DavidsonPeairs0922Unwin0990

tritochrysalis).

ReddyRajasekar0109
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- 112

2

00

11121102

0010ReddyRajasekar0109

- 2

shaft

011011221109

ReddyRajasekar0109

1

BeersStanly1991https://www.cabi.org/

https://www.cabi.org/
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1.1 T. urticae

Boudreaux0952Coates0991Jeppson0995

Hebert0920Meyer0920 HelleSabelis0925

T. urticaeEgg

Larva} ProtonymphDeutonymph{

Adult mite1

 

1Jeppson1911

1102

0101
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011011

Cagle0919

001200

0015Protochrysalis

Protonymph

Deutochrysalis(Deutonymph)

McMurtry

0925

Tritochrysalis0

0

9505

0995



17 
 

0119002211

021105Herbert0920Mitchell 

0992090002

Predators

Tehri0101

Koveos0112

 MusaDosse

1967Kennedy

Smitley0925

01

Koveos0112

Veerman0925

Koveos

Veerman0991

Van de Vrie0990
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Navajas0110

1.1T.urticae

Environmental factors

T. urticae

DuzgunesCobano0922

T. urticaeGreen House Crops

DuzgunesCobano0922

T.urticae

SinghSingh0992Dhar ;0111 Putatunda; Tagore

0112Gulati0111

Sunita0992

 Naher0100

(Zinnia)

PuatundaTagore0112

Relative Humidity

SinghSingh0992Gulati0111

Pande 
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Yadav0992Qui Li0922

Qui Li0922

T. urticaeNaher 0112

011909112

00129

021121155

021220192

021591129

2190

119009110

01102

102122

Population Growth ParameteresT. urticae

Development RateSurvival

ReproductionLongevity

Relative humidityJames

Price0110; Sabelis0920; Brandenburg Kennedy0929; Wermelinger

0990;Wilson0991;Dicke0111;Marcic0112
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1

T.urticae11Herbert1981,

015012012

015010019

011012012

012010011

011011015

015011019

9.1T. urticae 

1.9.1 

JensenMingochi0922

T. urticaeOmite Propagite0

Morocide Binapacryl0Plictran Cyhexatin2

59

2121CymbushCypermethrin

PhytotoxicityKarathane (Dinocap)Dimethoate

AzodrinMonocrotophosPhosdrinMevinphos

T. urticae

Fenazaquin 10 EC (0.01%) (0.05%)Propergite 57 EC

Chlorfenpyr 10 SC (0.01%)Triazophos 40 EC (0.1%)(0.0025%) 

Fenpyroximate 5 EC(0.055%)Diafenthurion 50 WPDimethoate)
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Diafenthurion50 WP

22199Dimethoate)

21

Fenpyroximate)ThabahenShukla0101

T. urticae

Fenazaquin 10  EC (o.o1%)Propergite 57 EC1115

Triazophos 40 EC110 Fenpyroximate EC 11110511155

Diafenthurion 50 WPSulphur80 WP)Clorfenpyrb10 SC (0.01%)

Diafenthurion 50 WP

Sulphur80 WP)

Diafenthurion 50 

WPPokleShukla0105

Bifenthrin(Hexakis)

Pyrethrum)(rotenoneAbamectin)

Propagite)02Hexakis

2

(Alanycarb)Methomyl)Dicofol

Price0992

BaratiHejazi0105

 T. urticae

NeonicotinoidsThiaclopridAcetamipirid(Thiamethoxam)
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Bean Leaf

Drench application

Intiinsic rate of poulationrmFinite rate of 

population increaseKGeneration TimeT

Neonicotioids

Singh 0109

 T. urticae

Fenazaquin0.0025%

HMO115

fenazaquin (0.0025%) > propargite (0.0057%)> HMO (2.5%)> dimethoate 

(0.03%)> HMO (2%) > dicofol (0.05%)> imidacloprid (0.015%)> HMO 

(1.5%)> HMO (1%)> HMO (0.5)%. 

 Challenger 36% SC (fenpyroximate)Ortus 5% 

SC  (abamectin)Vertimec1.8%T.urticae

01190112

201552112095191

0119011299 9099190

90151.Abou El-Ela0101

https://www.sciencedirect.com/science/article/pii/S2090989614000083#!
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Deltamethrin

Acetamiprid(enbutatin oxide)F(

 enbutatin oxide)F(

urticae T.)Deltamethrin

Acetamiprid

Barbar0109

T.urticae

BifenthrinfluvalinateAzocyclotin(Cyhexatin

oxide) Fenbutanin

(Clofentezine)Hexythiazox)

Clofentezine)

Propargite)

Bromopropylate)Dicofol)(Tetradifon)(Dienochlor)Sulphur)

Gough0991

T.urticae

T.  urticae

GranhamHelle0925

Joln0922

https://www1.montpellier.inra.fr/cbgp/acarologia/show_author.php?author=Barbar
http://www.sciencedirect.com/science/article/pii/026121949090090T#!
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95

-  

-  

-  

- 

Hexythiazox)

Clofentezine

RDicofol

DicofolTetradifon

Amitraz

ChlorpyrifosAbamectin

DinobutonThwaite0990

(METIs)Pyridaben

FenpyroximateFenazaquinTebufenpyrad

T. urticae

 Bylemans

Meurrens1997

(IRAC)WegeLeonard0991
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1.9.1

T. urticae

Kawka0111 Kawka ;

Tomczyk0110;Hou0111Aslan ;0115

 Elettaria cardamomum(Fatemikia 0101

) Azadirachta indica(Pavela0112

T.urticae

Mateeva0112)L. stramonium aturaD(

)L.  absinthium Artemisia()L. basilicum Ocimum(

 urticae T.

Tasnin Khalequzzaman0102

Elettaria cardamomum Motan

 Cinnamomum zeylanicum. aromaticum Syzygium

Eucalyptus spp.)Jasminum spp.

LC50021159099115

295122nlcm
-3

51

021159 nlcm
-3

251115 nlcm
-3

295122 nlcm
-3

012219nlcm
-3

ppm
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011

0:0Linn Melia azedarach

L.Styrax officinalisL.Yucca gloriosa

azedarach M..Asparagus sp Smilax asperaRichard

elateriumEcbalium

Juglans regia L)S.officinalisY. gloriosa

.)p.Asparagus s( Prunusarmeniaca .Y

gloriosaM. azedarach

0111

Attia0105

T. urticae

Deverra scoparia Coss. & Durieu (Araliales: Apiaceae)Hertia cheirifolia 

(L.) KuntzeAsterales: TeraceaeSantolina Africana Jord and Fowr

Asterles: AsteraceaeAllium sativum.LAsparagales: Alliaceae 01

S. africana01

01H. cheirifolia

A. sativumD. scoparia
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Saber0111 Artemisia

 monosperma

01Plectranthus)

urticae T.

 CinnamomumLauraceae

Reddy0101

Sundaram 0995(Azadirachin

urticae T. Populus tremuloides(

05

1.9.1

 GranhamHelle0925; HelleSabelis0925Herron;

0992Akafuji;0111

Carbonaro0922

Helle  

Sabelis 0925

Shivaprakash0111T. urticae

Beauveria bassianaAbelmoschus 

 esculentus
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Bounfour Tanigoshi0110Pickett  Gilstrap0922

Dictyna )Neoseiulus 

Phytoseiidae

T. urticae

Mallada basalisChrysopidae

TzengKao0992 Yanagita0101

  Scolothrips takahashii

T.urticae 

Coccinellla septempunctata

SirviSingh2014

 californicus Neoseiulus

T.urticae

Greco0115.
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Metwally0115Neoseiulus 

T. urticae

Iperti0999Coccinellidae 

ssp. Stethorus

Chazeau0925Stethorus punctillum

0290GorskiEajfer 0112gilvifrons StethorusAhmad

0100

09210920

T. urticaePhytoseiulus 

persimilis Athias-Henriot

0921

0920

Methyl bromidCross0921

09290990

Amblyseius californicus McGregorStethorus punctillum 

WeiseConwentzia psociformis (Curtis) T. urticae

MariGonzalez-Zamora0999
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GillespieQuiring0991

P. persimilis

British Coloumbia

P. persimilis

P. persimilis

Phytoseiulus persimilis

T. urticae

0921Hussey0925
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1..1 Phytoseiulus persimilis ATHIAS-HENRIOT  

1.1..1Taxonomic position

Kingdom : Animilia

Phylum : Arthropoda

Class : Arachnida

    Subclass : Acari 

Suporder : Parasitiformes 

 Order: Mesostigmata

 Family: Phytoseiidae  

 AmblyseiinaeSubfamily

 Phytoseiulus Genus 

Henriot 1957-Athias  ersimilispPhytoseiulus  :Species

1.1..1

0101015

T. urticae2521Baier0100

P. persimilis0915

02100012T. urticae
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P. persimilis05120112

912T.urticae

Naher0115

Phytoseiidae0951

TetranychidaePrichard Baker0920Kreter

Moraes0999

Phytoseiidae290921Tixier

a0112McMurtry01190021

09220199

Demite0102

McMurtryCroft

0999Phytoseiulus persimilis 

Bostanian0112

Dosse0952

McMurtry0992Burnett0999YongJoon-

Hol0115 CakmakBaspinar0115Fawzy0112

Chahine09900115

0112

0119

StrongCroft0992
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1.1..1P. persimilis

1.1.1..1

P. persimilis551/0112

T. urticae

P. persimilis

Rincon-Vitova- Insectaries,Inc0112

1.1.1..1

5Rincon-Vitova- 

Insectaries,Inc0112

1.1.1..1

Protonymph

Deutonymph

Laing0922

1.1.1..1

5115

T. urticae

T. urticae

Rincon-Vitova- Insectaries,Inc0112
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1P . persimilis

http://mrec.ifas.ufl.edu/lso/spmite/b853a3.htm 

1.1..1

01510095

2

01

52105

05P.persimilis

01092102

21P.persimilisT.urticae

 T.urticae

http://mrec.ifas.ufl.edu/lso/spmite/b853a3.htm
http://mrec.ifas.ufl.edu/lso/spmite/b853a3.htm
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P.persimilisRincon-Vitova Insectaries, Inc0112

2

1Phytoseiidae) Yaninek) 1911(

1.1..1Phytoseiulus persimilis
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T. urticae

HelleSabelis0925Granham Helle0925Herron

0992

ppm0

P. persimilis29

Dong 1992

P. persimilis

PyrethrinsSpinosad

ThiamethoxamAbamectin

AzoxystrobinTolylfluanide

Pyrethrins)(Abamectin)

(Thiamethoxam)(Spinosad

Azoxystrobin)Tolylfluanide

P. persimilis

Duso0112

 CobanogluAlzoubi0102

2/5/9/Abamctin0025

/011

P. persimilis 

T. urticae

IOBC 2
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5T. urticae

9

52

7

P. persimilisTSSM 

TSSM

95P. persimilis

51111012

P. persimilis001525 ppmT

P. persimilis

Fiedler Sosnowska0101

ImidaclopridLambda-cyhalothrin

FenpyroksymatP. persimilis
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11.1(Mulsant)Stethorus gilvifrons

1.11.1Taxonomic position

 Kingdom: Animalia

Phylum: Arthropoda : 

Class: Insecta 

Order: Coleoptera 

Family: Coccinellidae

Genus: Stethorus

Species: gilvifrons :

1.11.1Stethorus gilvifrons

Coleoptera(Coccinellidae

FellandHull0992McMurtry

0991Hoy Smith0920

AhmedAhmed 1989

Stethorus punctillumS.  punctumS.  gilvifrons

S.  gilvifrons

T. urticaeAlmatniElabdulla0111

0922El-Adawy

0111Dosse1967
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S. gilvifrons

AhmedAhmed0929

1.11.1Stethorus gilvifrons

1.1.11.111021102

11211129

.T. urticaeMathurSrivastava0922

1.1.11.1

1150119911011

112901121102101000125

11025

010201211212MathurSrivastava0922

9

1.1.11.1

0120Mathur

Srivastava09229

1.1.11.1

9015010
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Handoko

Affandi0100

1S. spp 

http://almerja.net/reading.

1.11.1Stethorus gilvifrons 

20509

0912591000925

1115ArbabiSingh0112

Ragkou

0111

http://almerja.net/reading
http://almerja.net/reading
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Chazeau0925 ArbabiSingh0112

955

500

01125

BiddingerHull0995

0205

001

BiddingerHull0995

2
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8S. spp 

http://www.naturescontrol.com/spidermitedestroyers.html

1.11.1 Stethorus. spp 

ChlordimeformBinapacrylPhenisobromolateCyclosulfyne

Tricyclohexyltin-hydroxideT. urticae Stethorus

Tricyclohexyltin-hydroxideCyclosulfyne

T. urticaePhenisobromolate

Chlordimeform Stethorus sppWalters1976

MoriGotoh011005

 Stethorus japanicuscoccinellidae : Coleoptera

Acephate)AcetamipridHalfenproxImidacloprid

Iufenuron(Spinosad

http://www.naturescontrol.com/spidermitedestroyers.html
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Bifenazar)BuprofezinFluacrypyrimPymetrozineEtoxozole

ChlorofenapyrLC50

Biddinger Hull0995

Abamectin

S. punctumFenoxycarb

Abamectin

S. punctumMethomyl

(Teflubezuron)

FenoxycarbIGRInsect Growth Regulator

T. urticaeTebufenozide

S. punctum

Organophosphate Insecticides

Biofly)Abamectin(Ortus

 cucurbitacearumT.  50LC

S. gilvifrons

T. cucurbitacearumLC50

910ppm1151ppm9152x01
9

Ortus

AbamectinBioflyAbamectin)Biofly

Ortus

00192012

210125Biofly)

120112
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(Abamectin)0212Ortus)00

0125551121

Biofly(Ortus)011005

(Abamectin)910

Abou El-Ela0102
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Material and methods 

1.1

0109

1.1

.1.2.2     Acequinocyl

Acequinocyl

Kanemite 15 SC) 

IUPAC

3-dodecyl-1,4-dihydro-1,4-dioxo-2-naphthyl acetate

 C24H32O4

 LD505111 LD50

0111
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IPMWHOΙΙΙ

naphthoqinone derivative

2.2.2 Milbemectin

Milbemectin

Milbeknok 1% EC



47 
 

IUPAC

extended von Baeyer nomenclature: mixture of 70% 

(10E,14E,16E)(1R,4S,5′S,6R,6′R,8R,13R,20R,21R,24S)-6′-ethyl-21,24-dihydroxy-

5′,11,13,22-tetramethyl-(3,7,19-trioxatetracyclo[15.6.1.14,8.020,24]pentacosa-

10,14,16,22-tetraene)-6-spiro-2′-(tetrahydropyran)-2-one and 30% (10E,14E,16E)-

(1R,4S,5′S,6R,6′R,8R,13R,20R,21R,24S)-21,24-dihydroxy-5′,6′,11,13,22-

pentamethyl-(3,7,19-trioxatetracyclo[15.6.1.14,8.020,24]pentacosa-10,14,16,22-

tetraene)-6-spiro-2′-(tetrahydropyran)-2-one

 C31H44O7 (milbemycin A3) + C32H46O7 (milbemycin A4)

LD5052115011

LD505111

 

(Sankyo

Macrocyclic) Lactone Insecticides

Kepner2014

1.1Tetranychus urticae

Phaseolus vulgaris

T. urticae
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 Phaseolus vulgarisDwarf French Bean Harvester

010:0

T.urticae

010L02D2

2191

1.1Phytoseiulus  persimilis

T. urticae 

P. persimilis

512105

T. urticae
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T. urticae

P. persimilis

05022

255

1.1Stethorus gilvifrons

S. gilvifrons

55221

 21

01000109

 gilvifronsS

00109

9121

 Solanum melongena

T. urticae 

https://ar.wikipedia.org/wiki/%D9%85%D9%86%D8%B7%D9%82%D8%A9_%D8%A7%D9%84%D8%AD%D9%81%D8%A9
https://ar.wikipedia.org/wiki/%D9%85%D9%86%D8%B7%D9%82%D8%A9_%D8%A7%D9%84%D8%AD%D9%81%D8%A9
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gilvifronsS

1.1AcequinocylMilbemectin

T. urticae

(Disc dipping technique) 

9

5

Phaseolus vulgarisDwarf French Bean Harvester

01

ppm 10 Milbemectinppm 225 Acequinocyl

Shearer 011101

05091001

T. urticae

0112
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1.1AcequinocylMilbemectin

Phytoseiulus persimilisStethorus gilvifrons

5

Phaseolus vulgarisDwarf French Bean Harvester

P. persimilisS. gilvifrons

01

 Shearer 

0111

T.urticae 

0509101010112

1.1LC50AcequinocylMilbemectin

T. urticae

LC50

115 Milbemectin 015.015

010511205ppmAcequinocyl0050001552105

02100501112ppm01
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092901

Abbott0905

100 × 

011

011

LC50ProbitRaworth0922

(Probit) LC50

Toxicity 

index Sun0951

          

         
X 011

LC50011

011LC50Relative 

potency

LC50
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9.1LC50Acequinocyl Milbemectin

Phytoseiulus persimilis

LC50

P. persimilis

T. urticae

05091010101

12

01

LC50

1..1LC50Acequinocyl Milbemectin

Stethorus gilvifrons  

LC50P. persimilis

S. gilvifrons

 T. urticae

050910101

12.01

01

LC50
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11.1T. urticae

P. persimilis

0151

LC50T. urticae

5

T. urticae

05091001

P. persimilis

11.1 T. urticae

S. gilvifrons

0151

LC50T. urticae

1

T. urticae51

05091001

S. gilvifrons
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11.1

XL-STAT

ANOVAAcequinocyl

MilbemectinL.S.D 

0Linear regression
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Results and Discussion 

1.1AcequinocylMilbemectin

T. urticae 

(9)L.S.D 0.0100121

01

ppm 10 Milbemectinppm 225 Acequinocyl

Acequinocyl Milbemectin092192

92

Acequinocyl

 Salman Aydinli0105Milbemectin

IRAC 2017.

12

011L.S.D 0.010150

Abdel- Wali 0100Milbemectin

 T. urticae
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91111

AcequinocylMilbemectin

0

1.1 LC50AcequinocylMilbemectin

 T. urticae

010Acequinocyl

b=1.22

LC50= 39.81 ppm00

Milbemectinb=2.2 T. urticaeLC50= 1.41 ppm

LC50Milbemectin

02102Acequinocyl

93.78 98 

2 

100 100 

11 
0

20

40

60

80

100

120

Acequinocyl Milbemectin  شاهد

 ساعة  48 ساعة 24

ث 
مى

 لل
يت

ئى
لم

 ا
بت

س
لى
ا

% 

لمعبملتا  

a a 

b 

a a 

b 
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MilbemectinAcequinocyl

.

1.AcequinocylT. urticae

 

11MilbemectinT. urticae

y  = 1.2067x + 3.0883 
R²  = 0.6283 

0

1

2

3

4

5

6

7

8

9

10

1 1.2 1.4 1.6 1.8 2 2.2 2.4

  
 

يت
مبل

حت
لا
 ا
بت

جب
ست

لا
ا

 

 لىغبريتم التركيز 

   T. urticae علىAcequinocyl خط السميت لمبيذ  

y  = 2.1965x + 4.6731 
R²  = 0.9347 

1

2

3

4

5

6

7

8

9

10

-0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2

   
يت

مبل
حت

لا
 ا
بت

جب
ست

لا
ا

 

 لىغبريتم التركيز   

  T. urticaeعلى  Milbemectinخط السميت لمبيذ  
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1.1AcequinocylMilbemectin

P. persimilis

00L.S.D 0.0129119

P. persimilis01

Acequinocyl Milbemectin

21222212290129

P. persimilis12

011L.S.D 0.0105102

Salman Turan0109Milbemectin 

Acequinocyl P. persimilis

11 Phytoseiulus persimilis 1111

Acequinocyl Milbemectin

1110

83.33 
91.67 

3.33 

100 100 

8.33 
0

20

40

60

80

100

120

Acequinocyl Milbemectin  شاهد

 ساعة  48 ساعة 24

ث 
مى

 لل
يت

ئى
لم

 ا
بت

س
لى
ا

% 

 المعبملت

a a 
a a 

b 
b 
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1.1 Milbemectin 

P.persimilis1111

0201

01ppm 5ppm

9020.9

15052015010511205

9L.S.D=40.65 

12

01ppm 5ppm011.222%

52.5111201501051122L.S.D=64.98

 

11MilbemectinP. persimilis

1111

0
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1.1 Acequinocyl P.persimilis

11،11

01

 P. persimilis01225ppm 

112.5 ppm83609

38222056.2528.12514.06

9

L.S.D=40.83

1200015

521059052

5210502100501112520500

225ppm 112.5ppm

011 922% 

02100501112205.00L.S.D=39.21

SalmanTuran0109

P. persimilis01

AcequioncylMilbemectin
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11AcequinocylP. persimilis

1111

0

1.1LC50AcequinocylMilbemectin

P. persimilis

050Acequinocyl

b=1.53P. persimilis

LC50=69.18 ppm02

Milbemectinb=2.8LC50=3.38 ppm

 LC50Milbemectin01112

 AcequinocylMilbemectin

Acequinocyl

Kim0115Milbemectin

P. persimilisPhytoseiidae

7 20 22 
38 

60 

83 

8 22 25 

53 

92 
100 

0

20

40

60

80

100

120

 225 112.5 56.25 28.125 14.06 شاهد

عىذ تراكيز مختلفت مه مبيذ P.persimilis وسبت مىث  

Acequinocyl 

 ساعة 24

 ساعة 48

ث
مى

 ل
يت

ئى
لم

 ا
بت

س
لى
ا

  
P

.p
er

si
m

ili
s

 

  التركيز
ppm    

a 

a ab 

ab bc 

b
c 

bc c
d b

c 

c
d 

c 
d 
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11AcequinocylP. persimilis

11MilbemectinP. persimilis

y   = 2.7971x + 3.5084 
R²  = 0.9618 

0

1

2

3

4

5

6

7

8

9

-0.4 0.1 0.6 1.1

 
يت

مبل
حت

لا
 ا
بت

جب
ست

لا
ا

 

 لىغبريتم التركيز 

 P. persimilisعلى     Milbemectinخط السميت لمبيذ

y   = 1.5333x + 2.1727 
R²  = 0.938 

2

3

4

5

6

7

8

1 1.2 1.4 1.6 1.8 2 2.2 2.4

 
 

يت
مبل

حت
لا
 ا
بت

جب
ست

لا
ا

 

 لىغبريتم التركيز

 P. persimilisعلى   Acequinocylخط السميت لمبيذ  
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1 AcequinocylMilbemectinT. 

urticaeP. persimilis 

 

Ppm 

T. urticae Phytoseiulus persimilis

LC50Slope

Relative 

potency 

Toxicity 

index

LC50 
Slop

e
Relative 

potency

 

Toxicity 

index

Acequinocyl22539.81.21.1169.21.531.11

Milbemectin101.412.211.111..1.112.81..111..

LC500Acequinocyl

T. urticaeLC50= 39.8P. persimilisLC50= 69.2 ppm

T. urticae0911ppm

AcequinocylT. urticaeLC50Milbemectin

LC50= 1.41 ppm, P. persimilisLC50= 

3.38 ppm0199ppm

MilbemectinT. urticaeLC50

P. persimilisKim Yoo0110

Acequinocyl P. persimilis

T. urticaeMilbemectinP. persimilis

T. urticae

P. persimilisAcequinocyl



65 
 

MilbemectinLC50

0122122

Acequinocyl90129Milbemectin

2199

IOBC-

PBOHassan1992

P. persimilisOomen0990011

5022001

KimYoo0110Bifenazat

AcequinocylChlorofenpyrFlufenoxuronFenbutatin oxide

P. persimilis

Kim0115Milbemectin

P. persimilisN. californicus

Phytoseiidae

CobanogluAl-Zoubi0102T. urticae

P. persimilisHexythiazox01

90

Nadimi0112Hexythiazox

P. persimilisAbamectin



66 
 

1.1 Milbemectin 

P. persimilis11،11

09

P.persimilis01

01220209229015

015010511205L.S.D=33.2512

092209010155.01015

01501050.63L.S.D=38.85 

11MilbemectinP.persimilis

1111

0

7 

33 
27 

13 

33 

20 20 

55 

20 
27 

38 

27 

0

10

20

30

40

50

60

 10 5 2.5 1.25 0.63 شاهد

عىذ تراكيز  P. persimilis وسبت هروة

 Milbemectin  مختلفت مه مبيذ

 ساعة 24

 ساعة 48

ة
رو

له
ت 

ىي
مئ

 ال
بت

س
لى
ا

  
P

.p
er

si
m

ili
s

 

a 

a 

a 

a 

a 

a 

a 

a 

a 
a 

a 

a 

لتركيزا  
ppm 



67 
 

1.1 Acequinocyl 

P. persimilis11،11

02

P. persimilis01

902020201901112

0210055210500015005L.S.D=26.29 

12

010102090901

005000155210502100501112L.S.D=40.72

 

11AcequinocylP. persimilis

1111

0

7 7 

13 13 13 

20 20 

27 27 

13 

20 20 

0

5

10

15

20

25

30

 225 112.5 56.25 28.125 14.06 شاهد

عىذ تراكيز مختلفت مه مبيذ   P. persimilisوسبت هروة  

Acequinocyl 

 ساعة 24

 ساعة 48

ة
رو

له
ت 

ىي
مئ

 ال
بت

س
لى
ا

  
P

.p
er

si
m

ili
s

 

 ppm التركيز 

a 

a 

a 

a 

a 

a 

a a a 

a a a 



68 
 

9.1AcequinocylMilbemectin

 T. urticae 

09L.S.D 0.0101129

01

AcequinocylMilbemectin

0101191

12

01129.24 = L.S.D 

0.01

191111

Acequinocyl Milbemectin

0

100 94 

10 

100 100 

21 

0

20

40

60

80

100

120

Acequinocyl Milbemectin  شاهد

  48ساعة   24ساعة 

ث 
مى

 لل
يت

ئى
لم

 ا
بت

س
لى
ا

% 

لمعبملتا  

a 
a 

b 

a a 

b 



69 
 

1..1 LC50 AcequinocylMilbemectin

T. urticae

012Acequinocyl

b= 2.43

LC50= 31.62 ppm00

Milbemectinb= 1.48 T. urticaeLC50= 1 ppm

LC50Milbemectin

2012Acequinocyl

MilbemectinAcequinocyl

2.

1.AcequinocylT. urticae

y = 2.43x + 1.3415 
R² = 0.9093 

0

2

4

6

8

10

12

1 1.2 1.4 1.6 1.8 2 2.2 2.4

P
ro

b
it

s 
Y

  
  
ت 

بب
ج
ست

لا
ا

 

log concentration X      لىغبريتم التركيز 

 على الببروجبن T. urticae على Acequinocyl خط السميت لمبيذ  



71 
 

11MilbemectinT. urticae

11.1AcequinocylMilbemectin

Stethorus gilvifrons

00L.S.D 0.0101102

S. gilvifrons01

Acequinocyl Milbemectin

2122011

S. gilvifrons 

 

y = 1.4787x + 4.9964 
R² = 1 

2

3

4

5

6

7

8

9

-0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2

P
ro

b
it

s 
Y

ت  
بب
ج
ست

لا
 ا

log concentration x   لىغبريتم التركيز  

 على الببروجبن   T. urticaeعلى   Milbemectinخط السميت لمبيذ 



71 
 

11 Stethorus gilvifrons11

 Acequinocyl Milbemectin

1110

11.1 Milbemectin 

S. gilvifrons1111

02S. gilvifrons

01Milbmectin01ppm 

0119

51525222

9%501501051122L.S.D= 80.6112

5

ppm222

2229.2092

L.S.D=72.33 

100 100 

6.66 
0

20

40

60

80

100

120

Acequinocyl Milbemectin  شاهد

 ساعة 24

ث 
مى

 لل
يت

ئى
لم

 ا
بت

س
لى
ا

% 

 المعبملت

a 

b 

a 



72 
 

 

11Milemectin S. gilvifrons

1111

0

11.1 Acequinocyl 

S. gilvifrons1111 

01

S. gilvifrons010050001552105

021005011922599

9

0050001501112

29

L.S.D=48.60



73 
 

011.0112590.90005000155210502100501112

L.S.D= 35.85 

 

11Acequinocyl S. gilvifrons

1111

0

11.1LC50AcequinocylMilbemectin

Stethorus gilvifrons

052Acequinocyl

b =2.10 S. gilvifrons LC50= 18.49 

ppm02 Milbemecti 

b= 1.87LC50=1.58 ppm

LC50Milbemectin 11.7

AcequinocylMilbemectin

Acequinocyl

7 

39 

77 
85 

93 100 

8 

72 

92 85 
100 100 

0

20

40

60

80

100

120

 225 112.5 56.25 28.125 14.06 شاهد

عىذ تراكيز مختلفت مه مبيذ  S. gilvifronsوسبت مىث  

Acequinocyl 

 ساعة 24

 ساعة 48

ت 
ىي

مئ
 ال

بت
س

لى
ا

 
ث

مى
ل

  
S.

 g
ilv

if
ro

n
s

 

 التركيز
ppm 

a a a 

a 
a 

a 

a 

a
b a

b 

b
c 

c b 



74 
 

LC502Acequinocyl

T. urticaeLC50= 31.62 ppm S. gilvifrons LC50= 18.49 

ppm T. urticae

02102ppm AcequinocylS. gilvifrons 

LC50MilbemectinLC50= 1 

ppm, S. gilvifrons.LC50= 1.58 ppm

T. urticaeppm 0.58Milbemectin

T. urticaeLC50

11AcequinocylStethorus gilvifrons

 

y = 2.0967x + 2.3428 
R² = 0.966 

3

4

5

6

7

8

9

1 1.2 1.4 1.6 1.8 2 2.2 2.4

P
ro

b
it

s 
Y

ت  
بب
ج
ست

لا
 ا

log concentration x  لىغبريتم التركيز 

  على الببروجبن   S. gilvifronsعلى المفترس Acequinocylخط السميت لمبيذ 



75 
 

11MilbemectinStethorus gilvifrons

1AcequinocylMilbemectinT. 

urticaeStethorus gilvifrons

  

Ppm 

T.urticae Stethorus gilvifrons 

LC50 Slope 

Relative 

potency 

Toxicity 

index 

LC50Slope 

Relative 

potency 

Toxicity 

index

Acequinocyl 225 11.11 1.11  3.16 11.19 1.1.  8.54 

Milbemectin 10 1 1.11 11.1 100 1.11 1.86 11.1. 100 

y = 1.8649x + 4.6309 
R² = 0.6216 

-2

0

2

4

6

8

10

12

14

-0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2

P
ro

b
it

s 
Y

  
بت

جب
ست

لا
 ا

log concentration x لىغبريتم التركيز     

 

على  S. gilvifronsعلى المفترس  Milbemectinخط السميت لمبيذ 

 الببروجبن 



76 
 

 T. urticae

S. gilvifrons Acequinocyl

Milbemectin LC50

S. gilvifrons01011

AcequinocylMilbemectin

IOBC- PBOHassan1992

 T. urticae

S. gilvifronsT. urticae

1AcequinocylMilbemectinP.persimilis

S. gilvifrons

 

Ppm 

Phytosilus persimilisStethorus gilvifrons

LC50 Slope

Relative 

potency

 

Toxicity 

index

LC50 Slope 

Relative 

potency 

Toxicity 

index 

Acequinocyl22569.21.531.1111.19 1.1.  8.54 

Milbemectin101.112.81..111..1.11 1.86 11.1. 100 

1Phytosilus persimilis

Stethorus gilvifronsS. gilvifrons 

P. persimilis Acequinocyl

291002119ppmP. persimilisS. gilvifrons



77 
 

Milbemectin 21220152ppm

P. persimilis S. gilvifrons

 Stethorus.spp

0.05% Azinphos-

methyl) Tricyclohexyltin-hydroxide0.02%011

12

Binapacryl0.05%91011

Chlordimeform110Phenisobromolate11195Cyclosulfyne

111212Stethorus.spp

T.urticaeWalters

0992

11AcequinocylMilbemectin

T. urticaePhytoseiulus persimilis

09P. persimilis

101.02129

AcequinocylMilbemectinL.S.D=40.36

Milbemectin21

0212Acequinocyl

02129L.S.D=45.13



78 
 

Milbemectin

P. persimilis

 

11P. persimilis

T. urticae

0 

11AcequinocylMilbemectin

T. urticaeP. persimilis

02P. persimilis

0212902129

01AcequinocylMilbemectin

L.S.D=28.54

52125212.2212

20 
26.67 

0 

26.67 

60 

13.33 

0

10

20

30

40

50

60

70

Acequinocyl Milbemectin  شاهد

بعذ تعرضه للتركيز القبتل    P. persimilisوسبت مىث المفترس 

 T. urticaeالىصفي ببلىسبت 

 اليوم الأول

 اليوم الخامس

ث
مى

 لل
يت

ئى
لم

 ا
بت

س
لى
ا

  % 

لمعبملتا  

a 

a 
a 

a 

ab  

b  



79 
 

AcequinocylMilbemectinL.S.D=34.93

P. persimilis

KavousiTalebi0112

Nadimi0112

hexythiazoxabamectinfenpyroximate

05

 

11P. persimilis 

T. urticae 

0

26.67 
20 

26.67 

53.33 

33.33 

53.33 

0

10

20

30

40

50

60

Acequinocyl Milbemectin  شاهد

بعذ تعرضه للتركيز القبتل  P. persimilisوسبت هروة المفترس 

   T.urticaeالىصفي ببلىسبت لـ 

 اليوم الأول

 اليوم الخامس

ة
رو

له
 ل
يت

ئى
لم

 ا
بت

س
لى
ا

  

لمعبملتا  

a 

a 

a 

a 

ة
رو

له
 ل
يت

ئى
لم

 ا
بت

س
لى
ا

 % 

لمعبملتا  

a 

a 

a 

a 

a 



81 
 

11Acequinocyl  MilbemectinP. persimilis

T. urticae

09T. urticae

P. persimilis

211092112252129Milbemectin

AcequinocylL.S.D=20.49 

921522010

22101

51

51T. urticae

P. persimilis

T. urticae



81 
 

19 T. urticae

P. persimilis 

0 

11Acequinocyl  MilbemectinP. 

persimilisT. urticae

21T. urticae

0212021221109Milbemectin

AcequinocylL.S.D=18.54

09115

0011502110AcequinocylMilbemectin

L.S.D=9.99

56.67 60.83 64.167 63.14 62.1 
73.58 

0

10

20

30

40

50

60

70

80

Acequinocyl Milbemectin  شاهد

بعذ التعرض للتركيز القبتل  T. urticaeوسبت مىث الفريست   

  P. persimilisالىصفي وبىجىد المفترس  

 اليوم الأول

 اليوم الخامس

a a 
a 

a a 

a 
ث 

مى
 لل

يت
ئى

لم
 ا
بت

س
لى
ا

  % 

 المعبملت



82 
 

1.T. urticae

P. persimilis

0

19AcequinocylMilbemectin

T. urticaeStethorus gilvifrons

20S. gilvifrons

T. urticae

Acequinocyl 51 S. gilvifrons

Acequinocyl

T. urticae

212222129

10129AcequinocylMilbemectin

L.S.D= 61.79

Acequinocyl83.33

34.17 
28.33 28.33 

22.45 23.02 
17.45 

0

5

10

15

20

25

30

35

40

Acequinocyl Milbemectin  شاهد

بعذ التعرض للتركيز القبتل  T. urticae وسبت هروة الفريست  

 P. persimilisالىصفي وبىجىد المفترس 

 اليوم الأول

 اليوم الخامس

ة
رو

له
 ل
يت

ئى
لم

 ا
بت

س
لى
ا

%  

 المعبملت

a 

a 

a 

a a 

a 



83 
 

25

Milbemectin75

L.S.D=50.45

11S. gilvifrons

T. urticae

0

1.AcequinocylMilbemectin 

T. urticaeStethorus gilvifrons

20 T. urticae

S. gilvifrons

Acequinocyl

21122

55109AcequinocylL.S.D=23.9

Acequinocyl

66.67 

41.67 

8.33 

83.33 
75 

25 

0

10

20

30

40

50

60

70

80

90

Acequinocyl Milbemectin  شاهد

بعذ التعرض للتركيز القبتل    S. gilvifrons وسبت مىث المفترس 

  T. urticaeالىصفي ببلىسبت لـ 

 اليوم الأول

 اليوم الثالث

a 

a 

a 

a 

ab 

b 

ث
مى

 لل
يت

ئى
لم

 ا
بت

س
لى
ا

  % 

 المعبملت



84 
 

911250112

AcequinocylL.S.D=13.81

T. urticaeAcequinocyl

Milbemectin 

2112290112Milbemectin

T. urticae

9112229121Milbemectin

55109Acequinocyl 90112Milbemectin 

T. urticae

MilbemectinS. gilvifrons

Milbemectin29121Milbemectin 50112

AcequinocylL.S.D= 13.81

51

51T. urticae

S. gilvifrons

T. urticaeMilbemectin

Acequinocyl



85 
 

11T.urticae

S. gilvifrons

0

11AcequinocylMilbemectin

T. urticaeS. gilvifrons

22T. urticae

919122109Milbemectin

AcequinocylL.S.D= 9.28

9111

21212121AcequinocylMilbemectinL.S.D= 

6.08

55.17 

72.06 
80.33 

52.08 
67.80 74.83 

0

10

20

30

40

50

60

70

80

90

Acequinocyl Milbemectin  شاهد

بعذ التعرض للتركيز القبتل   T. urticaeوسبت مىث الفريست 

 S. gilvifronsالىصفي وبىجىد المفترس 

 اليوم الأول

ث اليوم الثالث
مى

 لل
يت

ئى
لم

 ا
بت

س
لى
ا

  % 

المعبمل
 ة

b 

ab 
a 

a 
a 

b 



86 
 

 

11T. urticae

S. gilvifrons

0 

 

3.17 

6.00 

7.70 

3.80 

8.30 
7.40 

0

1

2

3

4

5

6

7

8

9

Acequinocyl Milbemectin  شاهد

بعذ التعرض للتركيز القبتل  T. urticaeوسبت هروة الفريست  

 S. gilvifrons   الىصفي وبىجىد المفترس

 اليوم الأول

ة اليوم الثالث
رو

له
 ل
يت

ئى
لم

 ا
بت

س
لى
ا

%   

a 

a 

a 

a 

a 

a 

 المعبملت



87 
 

0 Milbemectin Acequinocyl 

 T. urticae

0 

 T. urticaeS. gilvifrons

P. persimilisT. urticae 

2 S. gilvifrons

P. persimilis 

1 

P. persimilis

5 Milbemectin AcequinocylT. urticae

P. persimilis

Milbemectin Acequinocyl 

2 P. persimilis 

P. persimilis 

 

9 

P. persimilis S. gilvifrons 

2 S.gilvifrons

MilbemectinAcequinocyl 

9 AcequinocylS. gilvifrons T. urticae



88 
 

0 

T. urticae 

0 

2 

 

1  P. persimilis 

S. gilvifrons 



89 
 

 . 0922.

Tetranychus turkestant Ugarov Acariformes:Tetranychidae

NikolskiStethorus gilvifrons

Coleoptera: Coccinellidae

9000000

 0922

 0995

112

 0115

Phytoseiulus persimilisAthias-HenriotTetranychus 

urticae Koch.

090022022 

 0119

Phytoseiulus persimilis Athias-Henriot

091029099

 0111

00209 

 0995

121 

 



91 
 

 Abbott, W. S. 1925. A method of computing the effectiveness of an 

insecticide. Journal of Economic Entomology, 18: 265-267. 

 Abdel-Wali, M.,T. Mustafa and M. Al-Lal. 0100. Residual Toxicity of 

Abamectin,Milbemectin and Chlorfenapyr to Different Populations of 

Two Spotted Spider Mite, Tetranychus urticae Koch, (Acari: 

Tetranychidae) on Cucumber in Jordan. World Journal of Agricultural 

Sciences 8 (2): 174-178. 

 Abou El-Ela, A . 2016.Efficacy of five acaricides against the two-

spotted spider mite Tetranychus urticae Koch and their side effects on 

some natural enemies.Journal of  Entomology and Zoology Studies Vol. 

4(4): 565-571. 

 Abou El-Ela,A.A.2016. Action of some acaricides against Tetranychus 

cucurbitacearum Sayed and their side effects against the associated 

predator, Stethorus gilvifrons Mulsant:  Journal of Entomology and 

Zoology Studies.Vol4(4): 565-571. 

 Abou El-Ela, A. A .2014. Efficacy of five acaricides against the two-

spotted spider mite Tetranychus urticae Koch and their side effects on 

some natural enemies. The Journal of Basic & Applied Zoology, 67 (1): 

13–18. 

 Ahmad, M., Mofleh, M. and Haloum, M. 2011. Using of age-specific 

fecundity schedules to determine the favorite host plants of  Stethorus 

gilvifrons Mulsant and its predation efficiency in laboratory. Arab 

Journal of  Plant  Protection, 29(2): 199-205.  

 Ahmed, Z. L. and R.F. Ahmed.1989. Biological studies Stethorus 

gilvifrons Mulsant (Coleoptera: Coccinellidae) on the strawberry mite, 

Tetranychus  turkestani Ugarov and Nikolski (Acariformes: J. Bio L. 

Sci Research, 20 (1): 22 – 33. 

 Almatni, W. and J. Elabdulla .2000. The beetle Stethorus gilvifrons, a 

predator of mites which attack apple orchards in southern Syria. Arab 

and Near East Plant Protection Newsletter, 31: 29. 

 Arbabi, M. and J. singh . 2008. Biology of  Stethorus punctillum, a 

potential predator of Tetranychus ludeni. Tunisian Journal of Plant 

Protection .Vol 3 : 95-100. 

https://www.sciencedirect.com/science/article/pii/S2090989614000083#!


91 
 

 Aslan, I. , S. Kordali. and O. Calmasur .2005. Toxicity of the vapours of 

Artemisia absinthium essential oils to Tetranychus urticae Koch and 

Bemisia tabasi (Genn.). Fresenius Environmental Bulletin, 14(5):413-

417. 

 Attia, S., K. G. Lebdi, S. Heuskin, G. Lognay and T. Hance. 2015.  An 

analysis of potential resistance of the phytophagous mite, 

Tetranychusurticae Koch (Acari: Tetranychidae) to four botanical 

pesticides. Biotechnol. Agron. Soc. Environ. 19(3), 232-238. 

 Barati, R. and M. J. Hejazi.2015. Reproductive parameters of 

Tetranychusurticae (Acari: Tetranychidae) affected by neonicotinoid 

insecticides.Exp Appl Acarol. 2015 Aug;66(4):481-9. 

 Barbar, Z. 2017. Evaluation of three pesticides against phytophagous 

mites and their impact on phytoseiid predators in an eggplant open-

field:Department of  Plant Protection, Faculty of Agriculture, Al-Baath 

University,Vol. 57(3): 529-539. 

 Biddinger, D.J and L.A. Hull.1995. Effects of several types of 

insecticides on the mite predator, Stethorus punctum (Coleoptera: 

Coccinellidae), including insect growth regulators and abamectin. 

Journal of Economic Entomology 88, 358– 366. 

 Bolland, H.R., J. Gutierrez and  C.H.W. Flechtmann, 1998. World 

Catalogue of the Spider Mite Family (Acari: Tetranychidae). Leiden, 

Netherlands: K. Brill, 392 pp. 

 Bostanian, N. J., M. Trudeau and J. Lasnier . 2003. Management of the 

two-spotted spider mite, Tetranychus urticae [Acari: Tetranychidae] in 

eggplant fields . Phytoprotection,Vol 84 : 1–8. 

 Boudreaux, H.B. 1958. Biological aspects of some phytophagous mites. 

Ann Rev Entomol; 8:137-154. 

 Bounfour ,M. and L .K Tanigoshi .2002. Predatory role of Neoseiulus 

fallacis (Acari: Phytoseiidae): spatial and temporal dynamics in 

Washington red raspberry fields.JEcon Entomol.  Dec;95(6):1142-50. 

 Brandenburg, R. L. and G. G. Kennedy .1987. Ecological and 

agricultural considerations in the management of two-spotted spider 

mite (Tetranychus urticae Koch.) Agricultural Zoology Reviews. 

Vol.2:185-236. 

https://www.ncbi.nlm.nih.gov/pubmed/25912952
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bounfour%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12539824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanigoshi%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=12539824
https://www.ncbi.nlm.nih.gov/pubmed/12539824


92 
 

 Burnett, T. 1979. An Acarina predator-prey population infesting Roses 

Res. Popul.Ecol. ,20: 227-234. 

 Bylemans, D. and F .Meurrens. 1997. Anti-resistance strategies for two-

spotted spider mite, Tetranychus urticae (Acari: Tetranychidae) in 

strawberry culture. Acta Horticulturae,Vol.  439(2):869-873. 

 Cagle,L.R. 1949 . Life history of  the two _spotted  spider mite . 

Virginia Agric. ExpSta . Bull. 113:31. 

 Cakmak, I. and H. Baspinar . 2005. Control of the Carmine spider mite 

Tetranychus cinnabarinus by the predatory mite Phytoseiulus persimilis 

(Athias-Henriot ) in protected Strawberries in Aydin, Turkey. Turk. J. 

Agri. For.Vol.29: 259-265. 

 Carbonaro, M. A., E. N. Edge andR.G.C. Motoyama and W.C 

Dauterman.1986.Studies on the mechanisms of cyhexatin resistance in 

the two-spotted spider mite, Tetranychus  urticae (Acari: 

Tetranychidae), J. Econ .Ent. 79:576-579. 

 Chahine, H.,  S. Michelakis and M. Aslam. 1992. Comparison among 

two acaricides and predator for Tetranychus urticae (Acari : 

Tetranychidae) control of beans, Phaseoulus  vulgaris, Arab. J. Pl. Prot. 

Vol 10(1): 22-24. 

 Chazeau, J. 1985. Predaceous insects. In: Spider mites, their biology, 

natural enemies and control. W. Helle and M.W. Sabelis 

(eds.)Amsterdam:Elsevier. 1B: 211-246. 

 Chhillar, B.S., R. Gulati and P. Bhatnagar. 2007.Agricultural 

Acarology. Daya Publishing House, Delhi, , 355. 

 Coates, T.J.D. 1974.The influence of some natural enemies and 

pesticides on various populations of Tetranychus cinnabarinus 

(Boisduval), T. lombardinii Baker & Pritchard and T. ludeni Zacher 

(Acari: Tetranychidae) with aspects of their biologies. Ent Memoir No. 

42 Dep Agr Techn Services South Africa. 

 Cobanoglu, S. and S. Alzoubi .2013. Effects of soft soap and abamectin 

on the two spotted spider mite Tetranychus urticae Koch (Acari: 

Tetranychidae) and predatorymite Phytoseiulus  persimilis A-H (Acari: 

Phytoseiidae) under laboratory conditions. Vol37 (1): 31-38. 

 Cross, J.V. 1984. Biological control of two-spotted spider mite 

(Tetranychus urticae) by Phytoseiulus persimilis on strawberries grown 



93 
 

in walk-in plastic tunnels, and a simplified method of spider mite 

population assessment. Plant Pathology. Volume 33, Pages 417–423. 

 Davidson, R. H. and L. M. Peairs .1966. Insect pests of farm, garden, 

and orchard. John Wiley and Sons, Inc., U. S. A.. pp. 675. 

 

 Dhar, T., P.K. Deya and P.K. Sarkar.2000. Influence of abiotic factors 

on population build-up of red spider mite, Tetranychus urticae on okra 

vis a vis evaluation of some new pesticides for their control. Pestology 

2000; 24(9):34-37. 

 Dicke, M. 2000. Chemical ecology of host-plant selection by 

herbivorous arthropods: a multitrophic perspective.Biochem. Syste. 

Ecol; 28:601-617. 

 Dong, H. F., Y. F. Guo and J.H. Zhao .1992. Influience of six commly 

used pesticides at sublethal concentrations on the oviposition, egg 

hatching and settlement of  Phytoseiulus persimilis (Acari:Phytoseiidae) 

Chinese. Journal of Biological Control. Vol.8(3) : 106-109. 

 Dosse,G .1958. Über einige neue Raubmilbenarten (Acar., 

Phytoseiidae). - Pflanzenschutz Berichte, 21 :44-61. 

 Dosse,g. 1967. Schadmilben das Libanons und ihre 

prädatoren. Zeitschrift für angewandte Entomologie, 59, 16–48. 

 Duso, C., V.Malagnini, A. Pozzebon, , M.Castagnoli, M.Liguori , andS. 

Simoni, 2008a. Comparative toxicity of botanical and reduced-risk 

insecticides to Mediterranean populations of Tetranychus urticae and 

Phytoseiulus  persimilis (Acari Tetranychidae, Phytoseiidae). Biological 

Control, 47, 16–21. 

https://www.researchgate.net/publication/262486783_Phytoseiidae_Database_a_website_for_taxonomic_and_distributional_information_on_phytoseiid_mites_Acari_Zootaxa_3795
https://www.researchgate.net/publication/262486783_Phytoseiidae_Database_a_website_for_taxonomic_and_distributional_information_on_phytoseiid_mites_Acari_Zootaxa_3795
https://www.researchgate.net/publication/262486783_Phytoseiidae_Database_a_website_for_taxonomic_and_distributional_information_on_phytoseiid_mites_Acari_Zootaxa_3795


94 
 

 Duzgunes, Z. and S. Cobano. 1983. The life history and tables 

Tetranychus urticae Koch and Tetranychus cinnabarinus (Boisduval) 

(Acarina: Tetyranychidae) under the various temperatures and 

humidities. Plant Prot Bul; 23(4):171-187. 

 El-Adawy, A.M., H. Yousri, Y.M. Ahmed, K. Tiilikkala and T.A. El-

Sharkawy. 2000. Estimation of general selective toxicity ratios of 

certain acaricides to Stethorus gilvifrons (Mulsant) and its prey 

Tetranychus urticae Koch. Egyptian Journal of Agriculture 

Research.Vol 78: 1081-1089. 

 Fadini, M.A.M., A. Pallini and M. Venzon. 2004. Controle de ácaros em 

sistema de produção integrada de morango. Ciência Rural, Santa Maria, 

Vol.34:1271-1277. 

 Farouk, S. and M.A. Osman .  2011. The effect of plant defence elicitors 

on common bean (Phaseolus vulgaris L.) growth and yield in absence 

or presence of spider mite (Tetranychus urticae Koch) infestation. J. 

Stress Physiol. and Biochem. 7(3): 6-22.

 Fasulo, T.R., H.A. Denmark .2000.Two-spotted spider mite, 

Tetranychus  urticae  Koch. UF/IFAS Featured Creatures EENY, .150. 

 Fatemikia, S., H. Abbasipour, J. Karimi., A .Saeedizadeh. and A.S 

Gorjan .2014. Efficacy of Elettaria cardamomum L. (Zingiberaceae) 

essential oil on the two spotted spider mite, Tetranychus urticae Koch 

(Acari: Tetranychidae). Archives of Phytopathology and Plant 

Protection, Vol 47(8):1008-1014 . 

 Fathi, S. A. A. 2009. The abundance of Orius niger (Wolf.) and O. 

minutus (L.) in potato fields and their life table parameters when fed on 

two prey species. Journal of Pest Science, 82 (3): 267–272. 

 Fawzy, M. M. 2006. Biological control study on mite species 

Tetranychus urticae Koch. On Okra plants in Ismaillia governorate by 

the predaceous mite Phytoseiulus persimilis (Athias-Henriot) (Acari : 

Tetranychidae:Phytoseiidae) . Egypt. J. Agri. Res.Vol 84(3): 743-750. 

 Felland, C.M., and L.A.Hull. 1996 . Overwintering of  Stethorus 

punctum (Coleoptera : Coccinellidae) in apple orchard ground cover. 

Environmental Entomology, Vol 25(5): 972-976. 

 Fenner, T.L. 1962. Two-spotted mites .J. of Agr. South Aust. 66:116-

119. 

https://www.cabi.org/isc/abstract/20143100490
https://www.cabi.org/isc/abstract/20143100490
https://www.cabi.org/isc/abstract/20143100490
https://www.cabi.org/isc/abstract/20143100490
https://www.cabi.org/isc/abstract/20143100490


95 
 

 Fiedler, Z. and D. Sosnowska .2014: Side effects of fungicides and 

insecticides on predatory mites, in laboratory conditions, Journal of 

Plant Protection Research  Vol. 54( 4) :350-352. 

 Forghani,  S.H.R. and N. Honarparvar .2012. Determination of the 

dominant spider mite (Acari: Tetranychidae) species on cotton fields in 

Golestan province, Iran. Biharean Biologist  Vol 6(2): 116-121.  

 Geroh, M. 2011. Molecular Characterization of Beauveria bassiana 

(Balsamo) Vuillemin and its Bioefficacy against Tetranychus urticae 

Koch (Acari: Tetranychidae), Ph. D. Thesis, CCS HAU, Hisar. 

 Gillespie, D. R. and D. J. M. Quiring.1994. Reproduction and 

longevity of the predatory mite, Phytoseiulus persimilis (Acari: 

Phytoseidae) and its prey Tetranychus urticae (Acari: Tetranychidae) 

on different host plants. J. Entomol. Soc. Brit. Columbia 91: 3–8. 

 Gorski, R. and  B. Eajfer.2003. Control of red spider mite on indoor 

crops using the lady bird Stethorus punctillum. Ochron Roslin. Vol 

47(1), 10-11. 

 Gough,N.1990.Evaluation of miticides for the control of two-spotted 

mite Tetranychus urticae  Koch on field roses in southern 

QueenslandVol 9, (2): 119-127. 

 Granham, J. E. and W. Hell.1985. Pesticide resistance in spider mite  

(Acari: Tetranychidae): their biology, natural enemies and control. 

Elserier Amsterdam:405-421. 

 Grbic, M., V. Leeuwen.T, R. M. Clark , S. Rombauts, P. Rouze, Grbic, 

V., et al. (2011). The genome of Tetranychus urticae reveals 

herbivorous pest adaptations. Nature 479, 487–492.  

 Greco, N. M., N. E.Sánchez and G. G. Liljesthröm. 2005. Neoseiulus 

californicus (Acari: Phytoseiidae) as a potential control. agent of 

Tetranychus urticae (Acari: Tetranychidae): effect of pest/predator ratio 

on pest abundance on strawberry. Experimental and Applied Acarology 

Vol 37: 57-66. 

 Guedes, J.V.C, D. Navia, A.C. Lofego and  S.T.B. Dequech. 2007. 

Ácaros associados à cultura da soja no Rio Grande do Sul, Brasil. 

Neotropical Entomology Vol 36:288-293.  

http://www.sciencedirect.com/science/article/pii/026121949090090T#!
http://www.sciencedirect.com/science/journal/02612194/9/2


96 
 

 Gulati, R. 2004. Incidence of Tetranychus cinnabarinus infestation on 

different varieties of Abelmoschus esculentus. Ann Pl Protec Sci; 12:45-

47. 

 Gupta, S.K. and  Y.N. Gupta .1994. A taxonomic review of Indian 

Tetranychidae (Acari. Prostigmata) with description of new species, re-

descriptions of known species and key to the genera and species. 

Memoirs Zool Surv India 18(1): 1–162. 

 Haile, F.J and L.G Higley .2003. Changes in soybean gas-exchange 

after moisture stress and spider mite injury. Environmental Entomology, 

Vol.32:433-440. 

 Handoko, H. andA. Affandi.2012. Life-History Traits of Stethorus 

gilvifrons (MULSANT) (Coleoptera: Coccinellidae) ON Phytophagous 

Mites Eutetranychus orientalis Klein (Acari : Tetranychidae). DOI: 

10.17503/Agrivita-2012-34-1-p007-013. 

 Hassan, S.  A.1992. Side  Effect Tests for Phytoseiids  and Their 

Rearing Methods .Meeting of the Working Group ‘Pesticides and 

Beneficial Organisms. IOBC/WPRS Bulletin, 15(3), 61–74. 

 Helle, W. and M. W. Sabelis. 1985. Spider mites: Their Biology, natural 

enemies and control.Elsevier Amsterdam, the Netherlands . Vol.1B 

:458. 

 Herbert, H. J. 1981. Biological live table and intrinsic rate of increase of 

the spotted spider mite Tetranychus urticae (Acari: Tetranychidae). 

Canadian entomology .V.113: 371-378. 

 Herron, G.A., V. Edge and J. Rophail.1993. Clofentezine and 

hexythiazox  resistance  in Tetranychus urticae  Koch in Australia. Exp. 

Appl. Acarol. 17: 433-440,. 

 Hou, H., L.L. Zhao., G.L. Shi and Z.H. Li. 2004. Studies on acaricidal 

action of extracts from Bassia scoparia. Plant Protection, 30(3):42-45. 

 Hoy, M.A. and K. B. Smith .1982. Evaluation of  S. nigripes 

(Coleoptera : Coccinellidae) for biological control of spider mite in 

California almond orchard. Entomophaga, Vol 27 (3): 301-310. 

 Huffaker, C. B., M. Van  de  vrie , J. A. Mcmurty .1969 . The  ecology 

of  Tetranychus mites  and  their  natural  control .Ahn . Rev. Entomol. 

Vol . 14: 125-174. 



97 
 

 Hussey, N. W., W. J. Parr and  H. J.  Gould .1965. Observations on the 

control of Tetranychus urticae Koch. on cucumbers by the predatory 

mite Phytoseiulus  riegeli Dosse. Entomologia Expermentis et 

Applicala. Vol.8:271-281. 

 Iperti, G. 1999. Biodiversity of predaceous Coccinellidae in relation to 

bioindication and economic importance. Agriculture, Ecosystems and 

Environment, 74: 323 - 342. 

 IRAC , 2017.Mode of Action Classification Scheme v 7.2. 

http://www.irac-online.org/content/uploads/MoA-classification.pdf, 

 Islam, M.T., M.M. Haque, N. Naher and S.Parween .2008. Effect of 

plant materials on developmental periods of two spotted spider mite 

Tetranychus  urticae Koch (Acari: Tetranychidae). J. biol. Sci., 16: 121-

124. 

 James, D.G. ,T. S. Price.2002. Fecundity in two-spotted spider 

mite(Acari: Tetranychidae) increased by direct and systemic exposure to 

imidacloprid. J Econ Entomol; 95(4):729-732. 

 Jensen, A. and D.S. Mingochi. 1988. Chemical Control of Red Spider 

Mite (Tetranychus urticae Koch) on Tomatoes in Zambia. ISHS Acta 

Horticulturae 218: XII African Symposium on Horticultural Crops. 

 Jeppson, L.R.,H.H.,Keifer, and E.W.Baker. 1975. Mites injurious to 

economic plants. Univ. Calif. Press. Press., 64pp. 

 Johnson, W.T. and  H. H. Layon. 1991. Insects that feed on trees and 

shrubs. Comstock Publishing and Cornell University press, Ithaca, NY. 

416 pp 

 Joln, W. Neal. JR.; S. Marla and M. Katberine .1986. Toxicity of 

Clonfentezine against the two spotted and Carmine Spider mite (Acari: 

Tetranychidae). J. Econ. Entomol; 79 (2): 479-83. 

 Kavousi, A. , K.Talebi, 2003. Side-effects of three pesticides on 

predatory mite, Phytosiulus persimilis (Acari: Phytoseiidae). 

Experimental and Applied Acarology, 31: 51-58. 

 Kawka, B. 2004. Effect of chamomile extracts on biology of 

Tetranychus urticae Koch. feeding on Algerian Ivy (Hedera canariensis 

L.). Annals of Warsaw Agricultural University, Horticulture Landscape 

Architecture, Vol(25):75-79. 

 

http://www.irac-online.org/content/uploads/MoA-classification.pdf


98 
 

 Kawka, B. , A. Tomczyk. 2002. Influence of extracts from sage (Salvia 

officinalis L.) on some biological parameters of Tetranychus urticae 

Koch. feeding on Algerian Ivy (Hedera helix variegata L.). Bulletin 

OILB/SROP Vol 25(1):127-130. 

 Kennedy, G.G. and D.R. Smitley. 1985. Dispersal. In: Spider mites, 

their biology, natural enemies and control. (Helle W. and Sabelis M.W. 

eds). Vol. 1A Elsevier, Amsterdam, The Netherlands,  233-242. 

 Kepner, R. L, J. Brazzle and O. Bain .2014.Milbemectin: A naturally 

derived miticides  insecticide for selective arthropod management . 

USA. 

 Kielkiewicz, M. , M. Van de vrie. 1983. Historical studies on strawberry 

leaves damages by the two-spotted spider mite Tetranychus urticae 

Some aspects of plant self.defence. Mededilingen van de faculteit 

landbouwwetenschappen ,Rijksuniversitiet Gent, Vol.48(2):235-245. 

 Kim, S. S., S. G. Seo, J. D. Park , S. G. Kim and D. Kim. 2005. Effects 

of Selected Pesticides on the Predatory mite. Amblyseius cucumeris 

(Acari :Phytoseiidae). Journal of  Entomology Science, 40: 107-114. 

 Kim, S .S. and S. S. Yoo .2002.Comparative Toxicity of Some 

Acaricides to the Predatory  Mite , Phytoseiulus  persimilis, and the 

Two spotted Spider Mite, Tetranychus urticae . Biocontrol, 47: 543-

573. 

 Koveos, D.S., A. Kroon, and  A. Veerman. 2006.Geographic variation 

of diapauses  intensity in the spider mite Tetranychus urticae. 

Physiological  Entomology; 18(1):50-56. 

 Koveos,D. S., A. Veerman.1994. Accumulation of phototrophic 

information during diapause development in the spider mite 

Tetranychus urticae. Journal of Insect Physiology; 40:701-704. 

 Kreiter, S. and G. J. De Moraes .1997. Phytoseiid Mites 

(Acari:Phytoseiidae) from Guadeloupe and Martinique. Florida 

Entomology. 80(3): 376-382. 

 Kumar, S.V., C. Chinniah, C. Muthiah, A. Sadasakthi.2010. 

Management of two spotted spider mite Tetranychusurticae Koch a 

serious pest of brinjal, by integrating biorational methods of pest 

control. J. Biopestic.Vol. 3(1): 361-368 . 

https://www.cabi.org/isc/abstract/20023180331
https://www.cabi.org/isc/abstract/20023180331
https://www.cabi.org/isc/abstract/20023180331
https://www.cabi.org/isc/abstract/20023180331


99 
 

 Laing, j. e. 1968. life history and life table of phytoseiulus persimilis 

Athias-Henriot. acarologia. a quarterly journal of acarology, publishing 

on all aspects of the acari.578-588. 

 Macke, E., S. Magalhães, H. D. T. Khan, A. Luciano, A. Frantz, 

B.Facon and I. Olivieri, .2011. Sex allocation in haplodiploids is 

mediated by egg size: evidence in the spider mite Tetranychus urticae 

Koch. Proceedings of the Royal Society of London B: Biological 

Sciences, 278(1708), 1054-1063. 

 Marcic, D. 2003.The effects of clofentezine on life-table parameters in 

two-spotted spider mite Tetranychus urticae. Exp. Appl. Acarol; 

30(4):249-63. 

 Mari, G. M. and J.E. GonzaLez-Zamora. 1999. Biological control of 

Tetranychus urticae (Acari: Tetranychidae) with naturally occurring 

predators in strawberry plantings in Valencia, Spain. Experimental and 

Applied Acarology, 23: 487–495. 

 Mateeva, A. A., C. Christov, Sriva Stava and N. Palagatscheva. 

2003.Alternative plant protection means against Tetranychus urticae 

Koch.Second International Symposium on plant health in urban 

horticulture,Berlin, Germany,: Biologische Bundesanstalt fur Land- und 

Forstwirtschaft.259-261. 

 Mathur,  L. M. L. , B. K .S. sta v a.1966. : On the immature stages of 

Stethorus gilvifrons Mulsant: (Coleoptera: Coccinellidae): 

DOI:10.21248/contrib.entomol.16.3-4.311-316. 

 McMurtry, J. A.1985. Citrus pp.339-347.In Helle W., and M.W. Sabelis 

(eds). Spider mites: Their Biology. Natural Enemies and Control. Vol, 

1B. Elsevier Amsterdam. 

 McMurtry, J. A. 1978. Tetranychidae in: Introduced parasites and  

predators arthropod pests and weeds: a world review. Clausen. C. B. 

edit. Agr. Handbk. No. 480: 545pp. 

 McMurtry, J.A. and  B.A. Croft. 1997. Life-styles of phytoseiid mites 

and their roles in biological control — Annu. Rev. Entomol., 42: 291-

321. 

 McMurtry, J. A., C.B. Huffaker  and  Van de Vrie, M. 1970. Ecology of 

Tetranychus mites and their natural enemies : Their biological 



111 
 

characters and the impact of spray particles. Hilgardia, Vol 40(1): 331-

339. 

 Metwally, A.M., B.A. Abou-Awad and M.M.A. Al-Azzazy. 2005. Life 

table and prey consumption of the predatory mite Neoseiulus 

cydnodactylon Shehata and (Acari: Phytoseiidae) with three mite 

species as prey. Z. Pflanzenk. Pflanzen.112: 276–286. 

 Meyer, MKPS .1996.Mite pests and their predators on cultivated plants 

in southern Africa. Vegetables and berries. ARC, South Africa,. 

 Meyer, MKPS, C. Craemer.1999.Mites (Arachnida: Acari) as crop pests 

in southern Africa: an overview. Afr. Plant Prot; 5:37-51. 

 Meyer, MKPS .1981.Mite pests of crops in southern Africa. Sci Bull 

Dep Agric Fish South Africa,  

 Migeon, A., E. Nouguier and F. Dorkeld. 2011 Spider Mites Web: a 

comprehensive database for the Tetranychidae. In Trends in Acarology . 

Springer: Netherlands,. (pp. 557–560) 

 Mitchell, R. 1973. Growth and population dynamics of a spider mite 

Tetranychus urticae Koch. (Acarina: Tetranychidae). Ecology 

Vol.54:1349-1355. 

 Mori, K. and T. Gotoh .2001. Effects of pesticides on the spider mite 

predators, Scolothrips takahashii (Thysanoptera: Thripidae) and 

Strethorus japonicus (Cloeoptera: Coccinellidae) International Journal 

of Acarology; 27:299–302. 

 Musa, S. and G. Dosse .1967. Phytophagous mite in Lebanon their 

predators . Mogan. N. 12. 

 Nadimi, A.,  K. Kamali,  M. Arbabi and  F. Abdoli .2008. Side-Effects 

of  three acaricides on the  Predatory  Mite  Phytoseiulus persimilis 

Athias-Henriot (Acari : Phytoseiidae) under  laboratory  conditions  . 

Munis  Entomology and  Zoology Vol 3(2): 556-567. 

 Naher, N. Haque, M., T. Islam and M.M. Haque. 2011. Seasonal 

abundance of spider mite Tetranychus urticae Koch on vegetable and 

ornamental plants in Rajshahi. Univ j zool Rajshahi Univ; 30:37-40. 

 Naher, N., W. Islam,  and M. M. Haque .2005. Predation of Three 

Predators on Two-Spotted  Spider Mite, Tetranychus urticae Koch 

(Acari: Tetranychidae). J. Life Earth Sci., 1(1): 1–4. 



111 
 

 Nauen, R., N. Stumpf, A. Elbert, C.P.W. Zebitz, and W. Kraus. 2001. 

Acaricide toxicity and resistance in larvae of different strains of 

Tetranychusurticae and Panonychusulmi (Acari: Tetranychidae). Pest 

Manag. Sci. 57: 253Ð 261. 

 Navajas, M .1998. Host plant association in the spider mite Tetranychus 

urticae (Acari Tetranychidae): in sights from molecular 

phylogeography. Exp. Appl.Acarol .22: 201-214. 

 Navajas, M., Solignac, M., Le Conte, Y., Cros-Arteil, S. & Cornuet, J.-

M. 2002 The complete sequence of the mitochondrial genome of the 

honey-bee ectoparasite Varroa destructor (Acari: Mesostigmata). Mol. 

Biol. Evol. 19, 2313– 2317. 

 Oomen, P. A., G. Romeijn  and G. L. Wiegers. 1991. Side-effects of 

100 Acaricides on the predatory mite Phytoseiulus persimilis, collected 

and evaluated according to the EPPo guideline. Bul. Euro. 

Mediterranean Plant Protection Org. (OEPP/EPPO) 12: 701-712. 

 Pande, Y.D. and  S.R.S. Yadav. 1976. A new host record of 

Tetranychus macfarlanei Baker and Pritchard (Acari: 

Tetranychidae).Labdev J Sci and Tech; 13(B):75. 

 Park, S. D., T. Y. Kwon, S. D. Park and  B. S. Choi. 1994. Survey on 

occurrence of Panonychus ulmi and Tetranychus urticae (Koch) in 

apple orchards, and quality change of apple fruits by its parasitic 

activity. RDA J. Agric Sci .Vol 36:363–368. 

 Park, Y.L. and J. H. Lee. 2002. Leaf cell and tissue damage of 

cucumber caused by twospotted spider mite (Acari:Tetranychidae), J 

Econ Entomol; 95:952-957. 

 Parvin, M.M. and M.M. Haque, 2008. Control of two-spotted spider 

mite, Tetranychus urticae (Koch) (Acari: Tetranychidae) by predators 

onpotted plants. University journal of zoology Rajshahi University., 27: 

51-54. 

 Pavela, R .2003. The effect of commercial botanical insecticides from 

Azadirachta indica on Tetranychus urticae in Czech Republic. Colloque 

international tomate sous abri, protection integree agriculture 

biologique, 148-152. 

 Pickett, C. H. and  F. E. Gilstrap .1986. Natural enemies associated with 

spider mites (Acari: Tetranchidae) infesting corn in High Plains region 



112 
 

of Texas . Journal of the Kansas Entomological Society .Vol.59(3):524-

536. 

 Pokle, P. P. and  A. Shukla. 2015. Chemical control of two spotted 

spider mite, Tetranychus urticae Koch (Acari: Tetranychidae) on tomato 

under polyhouse conditions. Pest Management in Horticultural 

Ecosystems, Vol. 21, No. 2 pp 145-153. 

 Price, J. F. 1993. Chemical control of the twospoted spider mite 

Tetranychus urticae Koch (Acari: Tetranychidae), In strawberries. Prec. 

Fla. Soc. 106: 168-170. 

 Pritchard, A.E. and  E.W. Baker. 1955. A revision of the spider mite 

family Tetranychidae. Memoirs  series. Pacific Coast Entomol Soc San 

Francisco, 2, 436. 

 Prichard,  A.  E  and E. W. Baker .1962. Mite of family phytoseiidae 

from central Africa, with remarks on the genera of the world. Hilgardia. 

33(7): 205-309. 

 Putatunda, B.N.and A. Tagore.2003. Effect of temperature, relative 

humidity and sunshine hours on mite population. In:Mites, their 

identification and management (eds. Yadav PR, Chauhan R, Putatunda 

BN, Chhillar BS.), CCS HAU, Hisar, India, 2003; 23-28. 

 Qui, F. and Q.S. Li. 1988. Biology and population dynamics of 

Tetranychus cinnabarinus on cotton. Insect knowledge; 25(6):333-338. 

 Ragkou, V. S., C. G. Arthanassiou., N. G. Kavallieratos  and Z. 

Tomanovic. 2004. Daily consumption and predation rate of different 

Stethorus punctillum instars feeding on Tetranychus urticae . 

Phytoparasitica. Vol 32(2): 154-159. 

 Raworth, D. A. 1986 . Sampling scheme for the two-spotted spider mite 

,Tetranychus urticae (Acari : Tetranychidae),on strawberries. Canadin 

Entomologist. Vol. 118(8):807-814. 

 Reddy, G.V.M. , N. Srinivasa and  M.S. Muralidhara. 2014. Potentiality 

of Cinnamomum extracts to two spotted spider mite, Tetranychus 

urticae Koch and its predator  Neoseiulus longispinosus (Evans). 

Journal of Biopesticides. Vol. 7(1):11-14.  

 Reddy, T. B. and  B. Rajasekar.2017. Biology Of Two Spotted Red 

Spider Mite, Tetranychus urticae (Koch). Bull. Env. Pharmacol. Life 

Sci., Vol 6 [9] August 2017: 25-27. 

https://www.cabi.org/isc/abstract/20143373586
https://www.cabi.org/isc/abstract/20143373586
https://www.cabi.org/isc/abstract/20143373586
https://www.cabi.org/isc/abstract/20143373586


113 
 

 Ruberson, J. R., H. Nemoto and Y. Hirose. 1998. Pesticides and 

Conservation of Natural Enemies in Pest Management, In: Conservation 

Biological Control. Ed. P. Barbosa.Academic Press, 396 pp. 

 Sabelis, M.W. 1981.Biological control of two-spotted spider mites using 

phytoseiid predators. Part 1. Modeling the predator-prey interaction at 

the individual level. Agricultural Research Reports No. 910, 

Wageningen,Netherlands,. 

 Saber, S.A.2004. Influence of Artemisia monosperma Del. extracts on 

repellency, oviposition deterrence and biological aspects of the two-

spotted spider mite, Tetranychus urticae Koch. Egyptian Journal of 

Biological Pest Control.Vol 14(2):345-348. 

 Sáenz-de-Cabezón Irigaray, F.J., Marco-Mancebón, V. and Pérez-

Moreno, I. 2003.The entomopathogenic fungus Beauveria bassiana and 

its compatibility with triflumuron: effects on the two-spotted spider mite 

Tetranychus urticae. Biological Control, 26: 168-173,. 

 Salman, S.Y., F.Aydinli and R. Ay. 2015. Selection for resistance: 

Cross-resistance, inheritance , synergists and biochemical mechanisms 

of resistance to acequinocyl in Phytoseiulus persimilis A.H. (Acari: 

Phytoseiidae).Crop Protection 67, 109−115. 

 Salman, S.Y. and  I. Turan .2017. Side Effects of Four Acaricides on the 

Predatory Mites of  Neoseiulus californicus McGregor and Phytoseiulus 

persimilis Athias‐Henriot (Acari: Phytoseiidae). Journal of Natural and 

Applied Sciences. Volume 21, Issue 1, 216‐223. 

 Sances, F.V., J. A. Wyman, I.P. Ting. 1979. Morphological responses of 

strawberry leaves to infestationes of twospotted spider mite). 

J.Econ.Entomol. 72:710-713. 

 Sato, M.E. , M.Z. Silva, R.B. Silva, M. F. Souza Filho and A. Raga. 

2009.Monitoramento da resistência de Tetranychus urticae Koch 

(Acari: Tetranychidae) a abamectin e fenpyroxymate em diversas 

culturas no Estado de São Paulo V.76(2): 217-223. 

 Shaw, W.P  and D.R. Wallis .2007. Predator mite application methods 

for biological control of two-spotted mites in Hops. New Zealand Plant 

Protection Vol 60: 89 - 93. 



114 
 

 Shearer, P. W. 2000. Pyridaben  baseline  assays  for  adults  female  

European  red  mite (Acari:Tetranychidae) and eggs . J.Agric . Urban  

Entomol. Vol. 17:65-69.  

 Shivaprakash, T.H.M., S.H. Ghosh and  H.K. Khan, 2004. Occurrence 

of an entomopathogenic fungus, Beauveria bassiana (Bals.) Vuillemin 

on red spider mites, Tetranychus urticae Koch (Acari: Tetranychidae) in 

India. Insect Environment.Vol 10(3):103-104.

 Singh, R.N. and J. Singh. 1993. Incidence of Tetranychus cinnabarinus 

in relation to weather factors in Varanasi. Pestology; 17(8):18-23. 

 Singh, S., R.S. Rana, K.C. Sharma, A. Sharma and A. Kumar. 2017 

Chemical control of two spotted spider mite Tetranychus urticae (Acari: 

Tetranychidae) on rose under polyhouse conditions.Journal of 

Entomology and Zoology Studies 2017; 5(6): 104-107. 

 Sirvi, S. L. , R.N. Singh, 2014. Biology and predation potential of 

Coccinella septempunctata L. against Tetranychus urticae (Koch). 

Indian J. of Entomo.Vol 76(1): 25- 28. 

 Sterk, G. ,E. Bal, W. Goosens and D. Bylemans. 1997. Semi-field and 

field experience in the control of the strawberry mite, Tarsonemus 

pallidus (Banks)(Acarina: Tarsonemidae). Parasitica. Vol.53(1):25-33. 

 Strong, W. B , B. A. Croft .1993. Phytoseiidae mites associated with 

spider mites on hops in Willamtte Valley, Oregon. Journal of 

Entomological Society of British Columbia .Vol 90: 45-52. 

 Sun, Y. P. 1950. Toxicity index-an  improved  method  of  comparing 

the relative toxicity of  insecticides. J. Econ. Entomol., 43: 45-53. 

 Sundaram, K.M.S., R. Campbell, L. Sloane and J. Studens .1995. 

Uptake, translocation, persistence and fate of azadirachtin in aspen 

plants (Populus tremuloides Michx.) and its effect on pestiferous two-

spotted spider mite (Tetranychus urticae Koch). Crop Prot. 14: 415-421. 

 Sunita. Bionomics and control of mites on okra (Abelmoschus 

esculentus Linn.) Ph. D. Thesis, CCS HAU, Hisar, 1996, 96 table and 

prey consumption of the predatory mite Neoseiulus cydnodactylon 

Shehata and Zaher (Acarina: Phytoseiidae) with three mite species as 

prey. Zeitschrift fur Pflanzenkrankheiten und Pflanzenschutz, 

112(3):276-286. 



115 
 

 Takafuzi, A., A. Ozawa, H. Nemoto and T. Gotoh, 2000. Spider mites 

of Japan: Their biology and control. Exp. Appl. Acarol. 24: 319 -335. 

 Tasnin, M. S and M. Khalequzzaman. 2016. Toxicity Bioassay of some 

Essential Oil Vapour on Various Life Stages of Two-Spotted Spider 

Mite, Tetranychus urticae (Acari: Tetranychidae) under Laboratory 

Conditions. The Journal of Agricultural Sciences. 

 Tawfik, A. A. , L.R. A. Elgohary .2015. Efficacy of Certain Acaricides 

Against Tetranychus urticaeand Their Side Effects on Natural Enemies, 

Phytoseiulus persimilis and Stethorus gilvifrons: J Plant Prot and Path , 

Mansoura Univ.Vol6(3):513-525. 

 Tehri, K. 2014. A review on reproductive strategies in two spotted 

spider mite, Tetranychus Urticae Koch 1836 (Acari: Tetranychidae). 

Journal of Entomology and Zoology Studies. 35-39. 

 Thabahen, D. R. S.  and A. Shukla. 2014. Chemical control of two-

spotted spider mite, Tetranychus urticae (Koch.) infesting gerbera 

(Gerbera jamesonii L.) under polyhouse condition. Pest Management in 

Horticultural Ecosystems. Vol. 20, No. 2 pp 155-161. 

 Thwaite, W.G.1991. Acaricide resistance in Australian deciduous fruit 

crops. Resistant Pest Management, 3(1):22-23. 

 Tixier, M.-S., S.Kreiter, F. Ferragut and B. Cheval.2006a. The 

suspected synonymy of  Kampimodromus hmiminai McMurtry and K. 

adrianae (Acari: Phytoseiidae): morphological and molecular 

investigations. Canadian Journal of Zoology Vol 84, 1216–1222. 

 Tzeng, C. C. and S.S.Kao.1996. Evaluation on the safety of pesticides to 

green lacewing, Mallada basalis larvae. Plant Protection Bulletin 

Taipei.Vol.38:203-213. 

 Unwin, B. .1971. Biology and control of the twospotted mite, 

Tetranychus urticae (Koch).J. Aust.Inst.Agric.Sci. 37:192-211. 

 Van de Vrie, M., J. A. McMurty.  and C. B. Huffaker. 1972. Ecology of 

tetranychid mites and their natural enemies: a review. Biology, ecology 

and pest status and host-plant. relations of tetranychids. Hilgardia 41: 

343-432. 

 Veerman, A. 1985. Spider mites: their biology, Natural enemies and 

Control Vol 1A, (ed. By W. Helle and M. W. Sabelis). Elsevier, 

Amsterdam, , 279-319. 

https://www.cabi.org/isc/abstract/19921164788
https://www.cabi.org/isc/abstract/19921164788


116 
 

 Walters P. J. 1976. Effect of Five Acaricides on Tetranychus urticae 

(KOCH) and its Predators, Stethorus  spp (Coleoptera: promising source 

of Mite’s predators. Egyptian Journal of Agriculture Research,Vol79: 

149-160. 

 Walter D.E. and Krantz G.W. 2009 . Collecting, rearing and preparing 

specimens, pp. 91-92, in: Krantz GW & Walter DE (editors) — A 

Manual of Acarology. Texas Tech University Press. pp. 807. 

 Watanabe, M. A., G. J. de.Moraes, I. Gastaldo and G. Nicolella .1994, 

Biological control of two spotted spider mite with predatory phytoseiids 

(Acari : Tetranychidae, Phytoseiidae) on cucumber and strawberry. 

Scientia Agricola. Vol.51:75-81. 

 Wege, P.J.and P.K. Leonard .1994. Insecticide resistance action 

committee (IRAC) fruit crops spider mite resistance management 

guidelines 1994. Proceedings - Brighton Crop Protection Conference, 

Pests and Diseases.Vol. 1: 427-430.

 Wermelinger, B., J. J. Oertli and J. Baumgärtner.1991. Environmental 

factors affecting the life-tables of Tetranychus urticae Acari: 

Tetranychidae) III. Host-plant nutrition. Exp App Acarol; 12:259-274. 

 Wilson, L. J. 1994. Plant-quality effect on life-history parameters of the 

twospotted spider mite (Acari: Tetranychidae) on cotton. J Econ 

Entomol; 87:1665-1673. 

 Wright, R., R. Seymour, L. Higley and J. Campbell. 2006. Spider Mite 

Management in Corn and Soybeans. G1167. Lincoln, NE: Institute of 

Agriculture and Natural Resources, University of Nebraska. 

 Xie, L, Hong X.Y and Xue X.F .2006a. Population genetic structure of 

the two-spotted spider mite (Acari: Tetranychidae) from China. Ann 

Entomol Soc Am 99:959–965. 

 Yanagita, H., S. Morita,K. Kunimaru and H. Takemoto .2014. 

Capability of Scolothrips takahashii (Thysanoptera: Thripidae) as a 

control agent of Tetranychus urticae (Acari: Tetranychidae) for 

protecting strawberry plug plants in summer. Applied Entomology and 

Zoology, 49(3):437-441. http://rd.springer.com/article/10.1007/s13355-

014-0268-9. 

https://www.cabi.org/isc/abstract/19961104986
https://www.cabi.org/isc/abstract/19961104986
https://www.cabi.org/isc/abstract/19961104986
https://www.cabi.org/isc/abstract/19961104986
Yanagita,%20H.,%20S.%20Morita,K.%20Kunimaru%20and%20H.%20Takemoto%20.2014.%20Capability%20of%20Scolothrips%20takahashii%20(Thysanoptera:%20Thripidae)%20as%20a%20control%20agent%20of%20Tetranychus%20urticae%20(Acari:%20Tetranychidae)%20for%20protecting%20strawberry%20plug%20plants%20in%20summer.%20Applied%20Entomology%20and%20Zoology,%2049(3):437-441.%20http:/rd.springer.com/article/10.1007/s13355-014-0268-9
Yanagita,%20H.,%20S.%20Morita,K.%20Kunimaru%20and%20H.%20Takemoto%20.2014.%20Capability%20of%20Scolothrips%20takahashii%20(Thysanoptera:%20Thripidae)%20as%20a%20control%20agent%20of%20Tetranychus%20urticae%20(Acari:%20Tetranychidae)%20for%20protecting%20strawberry%20plug%20plants%20in%20summer.%20Applied%20Entomology%20and%20Zoology,%2049(3):437-441.%20http:/rd.springer.com/article/10.1007/s13355-014-0268-9
Yanagita,%20H.,%20S.%20Morita,K.%20Kunimaru%20and%20H.%20Takemoto%20.2014.%20Capability%20of%20Scolothrips%20takahashii%20(Thysanoptera:%20Thripidae)%20as%20a%20control%20agent%20of%20Tetranychus%20urticae%20(Acari:%20Tetranychidae)%20for%20protecting%20strawberry%20plug%20plants%20in%20summer.%20Applied%20Entomology%20and%20Zoology,%2049(3):437-441.%20http:/rd.springer.com/article/10.1007/s13355-014-0268-9
Yanagita,%20H.,%20S.%20Morita,K.%20Kunimaru%20and%20H.%20Takemoto%20.2014.%20Capability%20of%20Scolothrips%20takahashii%20(Thysanoptera:%20Thripidae)%20as%20a%20control%20agent%20of%20Tetranychus%20urticae%20(Acari:%20Tetranychidae)%20for%20protecting%20strawberry%20plug%20plants%20in%20summer.%20Applied%20Entomology%20and%20Zoology,%2049(3):437-441.%20http:/rd.springer.com/article/10.1007/s13355-014-0268-9
Yanagita,%20H.,%20S.%20Morita,K.%20Kunimaru%20and%20H.%20Takemoto%20.2014.%20Capability%20of%20Scolothrips%20takahashii%20(Thysanoptera:%20Thripidae)%20as%20a%20control%20agent%20of%20Tetranychus%20urticae%20(Acari:%20Tetranychidae)%20for%20protecting%20strawberry%20plug%20plants%20in%20summer.%20Applied%20Entomology%20and%20Zoology,%2049(3):437-441.%20http:/rd.springer.com/article/10.1007/s13355-014-0268-9
Yanagita,%20H.,%20S.%20Morita,K.%20Kunimaru%20and%20H.%20Takemoto%20.2014.%20Capability%20of%20Scolothrips%20takahashii%20(Thysanoptera:%20Thripidae)%20as%20a%20control%20agent%20of%20Tetranychus%20urticae%20(Acari:%20Tetranychidae)%20for%20protecting%20strawberry%20plug%20plants%20in%20summer.%20Applied%20Entomology%20and%20Zoology,%2049(3):437-441.%20http:/rd.springer.com/article/10.1007/s13355-014-0268-9


117 
 

 Yaninek, J. S. 1988. Continental dispersal of the cassava green mite, 

an exotic pest in Africa, and implications for biological control. Exp. 

Appl. Acarol., 4: 211–224. 

 Yano, S. 2004. Does Tetranychus urticae (Acari: Tetranychidae) use 

flying insects as vectors for phoretic dispersal? Experimental and 

Applied Acarology (2004) 32, 243-248. 

 Yong, L. P., HOL Joon .2005. Impact of Twospotted Spider Mite 

(Acarina:Tetranychidae) on Growth and Productivity of Glasshouse 

Cucumbers. J. Econ.Entomol.98,2, 457-463. 

 Zhang, Z.Q. 2003. Mites of Greenhouses: Identification, Biology and 

Control. CABI Publishing, Cambridge, UK, 244 pp. 

 Zhang, Z. Q , J. P. Sanderson.1990. Relative toxicity of Abamectin to 

the predatory mite Phytoseiulus persimilis (Acari: Phytoseiidae) and 

two-spotted spider mite (Acari:Tetranychidae). Journal of Economic 

Entomology, Vol 83: 1783–1790. 

 https://www.cabi.org/ Beers Stanly 0992  

 http://mrec.ifas.ufl.edu/lso/spmite/b853a3.htm. 

 http://almerja.net/reading. 

 http://www.naturescontrol.com/spidermitedestroyers.html 

 https://www.cabi.org/isc/datasheet/53366

http://mrec.ifas.ufl.edu/lso/spmite/b853a3.htm
http://almerja.net/reading
http://www.naturescontrol.com/spidermitedestroyers.html
https://www.cabi.org/isc/datasheet/53366


Abstract 

This research was conducted at the center of Studies and Research 

of Biological Control in the Faculty of Agriculture, University of 

Damascus and at the Center for Breeding and Multiplication of 

Natural Enemies in Lattakia province in 2017. The  present study 

aimed to determine the effect of two  chemical acaricides, 

Acequinocyl and Milbemectin on two-spotted spider mite, 

Tetranychus urticae Koch. and on two predators, Phytoseiulus 

persimilis Athias-Henriot, and Stethorus gilvifrons (Mulsant) after 

the exposure to pesticides residues by using disc dipping 

technique. The relative efficiency of both acaricides had been 

determined, and their side effects to predators were studied.  

The results indicated that there were significant differences in the 

mortality of the two-spotted spider mite after 24 hours of 

exposure to pesticides residues at the recommended-field rate 

between the control and acaricides treatment. And there were no 

significant differences between the acaricides despite of the 

difference between their mode of action. 

The mortality rate of spider mite increased after 48 hours of 

treatment. The LC50 values of Acequinocyl and Milbemectin for 

two-spotted spider mite on bean discs, were 39.81 and 1.41 ppm 

respectively. On the basis of the LC50 value, the toxicity of 

Milbemectin to the mite adults was 28.23 times higher than that 

of Acequinocyl. 

The mortality rate of the predator, P. persimilis after 24 hours of 

exposure to acaricide residues (at recommended field-rate) 

between the control and treatment with Acequinocyl and 

Milbemectin were 3.33, 83.33 and 91.67%, respectively. And 

there were no significant differences between these two 

acaricides. The mortality rate of the predator, P. persimilis was 

increased after 48 hours. The LC50 of Acequinocyl and 

Milbemectin for the predator had been evaluated and the values 

were 2.96 and  .9.3 ppm, respectively. According to LC50   value, 



the toxicity of Milbemectin on the predator is 20.46 times higher 

than that of Acequinocyl.  

There was no significant difference in the escaping  rate of the 

predator, P. persimilis at all different concentrations as well as 

between treatments and the control after 24, 48 hours of exposure 

to Milbemectin and Acequinocyl acaricide. The study showed a 

difference in the susceptibility of both T. urticae and P. persimilis 

to the tested acaricides Acequinocyl and Milbemectin. 

The LC50 of Acequinocyl and Milbemectin for the two-spotted 

spider mite had been estimated on eggplant leaves discs and the 

values were 31.62 and 1 ppm, respectively. Significant 

differences were found in the mortality of predator S. gilvifrons 

after 24 hours of exposure to pesticides residues between the 

control and acaricides treatment. The mortality rate was 6.66% 

and both acaricides were achieved 100% mortality indicating the 

toxicity of these two pesticides on the predator S. gilvifrons. The 

LC50 of Acequinocyl and Milbemectin predators of S. gilvifrons 

was evaluated at 18.49 and 1.58 ppm, respectively. We found that 

the toxicity of Milbemectin was 11.7 times higher than that of 

Acequinocyl. Acequinocyl was more toxic to the predator, S. 

gilvifrons compared to the two-spotted spider mite.  

The side effects of  both acaricides were studied on both predators 

by using the LC50 which had assessed for the two-spotted spider 

mite. After the first day of the predator, P. persimilis exposure to 

acaricides there were no significant differences in the mortality 

rate between the different treatments, Mortality rates were as 

follows: 0, 26.67 and 20% for the control and the Acequinocyl 

and the Milbemectin. On the fifth day after exposure, there was a 

significant difference in predator mortality between Milbemectin 

and the control. No significant difference was observed between 

the control and the treatment with Acequinocyl. 

There were significant difference between the acaricides and 

increased exposure period increased the mortality rate compared 

to the control. There was no significant differences in the 



percentage of escaping of P. persimilis  predator on the first day 

as well as on the fifth day after exposure between different 

treatments. 

The results showed that there was no significant difference in the 

percentage of mortality of predator, S. gilvifrons after exposure to 

the median lethal concentration of the studied acaricides for T. 

urticae on the first day after exposure to acaricides, while on the 

third day after exposure, there was a significant difference in the 

predator mortality rate between Acequinocyl and the control. The 

predatory ability of both predators, decreased with pesticide 

presence. S. gilvifrons was more sensitive and more susceptible to  

the tested pesticides than the P. persimilis predator. 
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