EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

PAGE OF CONTENT

TITLE PAGE ..ottt sttt 1
RATIFICATION PAGE ... i
PLAGIARISM FREE STATEMENT ..ottt il
ACKNOWLEDGEMENT ..ottt v
PAGE OF CONTENT ..ottt st vi
LIST OF TABLES ...ttt et e X
LIST OF PICTURES ... oottt X
LIST OF APPENDIX ..ottt xii
SYMBOLS AND ABBREVIATIONS ..ot xiil
ABSTRACT ettt sttt et X1v
INTIS AR ettt et ettt e bee e XV
CHAPTER I INTRODUCTION ...ttt 1
AL Background..........coooiiiiiiiiee e 1

B. Problem Formulation .............cccceoiiiiiiiiiiiecceeeeee e 4

C. StUAY ODBJECHIVE. ..ccuviieeiieeeiie ettt ettt eesereeeereeeaaee s 4

D. Research AUthentiCity........cceeevieiiiieeiiiecieecee e 4

E. Research Importance..........c.oeeeveeeeiieeiiieeieecee e 7
CHAPTER II LITERATURE REVIEW ....ccciiiiiiiiiieeeeeee e 8
A. Theoretical Foundation...........cccceiieeiiiiiiiiieniieieeeeeeeee e 8

1. Taxonomic Classification of Aedes albopictus ....................cc....... 8

2. Distribution of Aedes albopictus .............cccvueeeceeeecveencieeeieeennenn. 9

Vi



EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

3. Morphology of Aedes albopictus..............cccoeecueeeeeeeeceeeereeannnnn 10
Bl AUt 10

B2 B e 13

3.3 LaIVa . i 14

B4, PUPA .. e 16

4. Life cycle of Aedes albopictus .............ccoueeeeeeeceeencieeeieeeeieeen, 17
4.1. Life eXPeCtanCY....ccueeevveeeriieeiieeeiieeeieeeeieeesreeeseveeeeaee e 17

4.2. Reproduction ...........ceccueeeiieeeiieeeiiee e eeiee e e e 17

T T\ < 1 0 T0) 4 o) 4 013 USSR 18

5. Bionomic profile of Aedes albopictus .............cccceveeevveecevnannne. 18

6. Necotinoid INSECtICIAE ......eevuvieiieeniieiienieeieeee e 19

7. IMIidacloprid .......oeeeeeeeiiiecee e 20

B. Theoretical Framework..........cccooviiiiiiiiiniiiiiiieeeeeeeeceee 21
C. Conceptual Framework...........ccceeeiiieiiieiiiieeieeeee e 22
D. HYPOLNESIS ..veeeiieeciiieeiie ettt 22
CHAPTER III RESEARCH METHODOLOGY ....coooiiiiiiiienieeiienieeieeeeeee 23
AL Research DeSigN ........ceecuiiieiiiiiiiiecieeceesee e e 23
B. Research Subjects .......ccueiieiiiiiiiiiieeceeeeees e 23
C.VaArIabIes ....ooeieiiiee e 24
D. Operational Definition...........ccceeeviieeiiieiiiie e 25
E. Materials Required for Testing ..........cccceeevveeeiirenciiieciieeciee e 26
F. PTOCEAUIES ..ot 27

1. Larvicide teStiNg .......eeecvvieeiiieeiieeeiie et 27



EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

1.1. Preparation of stock SOlUtions..........ccccveevveeerieeenieeeieeennee. 27

1.2. Transfer of SUDJECES .....eeevviieeiieeciieeeee e 27

1.3. Preliminary teSting........ccccveeeiuieeriiieeeiieerreeeeieeevee e 27

1.4. Establishing concentrations for primary test....................... 30

| 510 T T PR 31

2. Adulticide teStING.......ccccviieiiieeiie et e 32

2.1. Preparation of stock SOIUtions..........cccvveeiveeniieeniie e, 32

2.2. Transfer of SUDJECES .....ueeviuiieeiiecieecee e 33

2.3. Preparation of insecticide-impregnated paper ..................... 34

2.4, Preliminary teSting.........cocvveeerieeeieeeeiieeeiee e eseveeeevee e 35

2.5. Establishing concentrations for primary test....................... 37

2.6. BIOASSAYS ...veiiievieiiiieeiiee et et e ettt 38

G. Data ANAlYSIS...uueeeiiiieeiieeeiieeciee ettt e 40

H. Duration and Date of the Study ........ccccveviiieeiiieeeeeeee e 41
CHAPTER IV RESULTS AND DISCUSSION.......cccteiiiienieieeeeieeie e 42
A. Larvicide testing result analysis .........ccccveeveeerciieeniiieeniee e 42

B. Adulticide testing result analysis ........ccceeeeeeeiieeeiieeniie e 46

C. DISCUSSION ..ttt ettt et et ettt sit e et esate e beesateebeeas 51
CHAPTER V CONCLUSION AND RECOMMENDATION........c.ccccevverranennen. 58
AL CONCIUSION ...ttt 58

B. Suggestion and Recommendation.............cccoeeeeierviiieniieenieeciee e, 58
REFERENCE .......ooiiiiiietee sttt ettt sttt s sae e eneas 60

APPENDIX ... 65



EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LIST OF TABLES

Table 1. Result of preliminary testing: Aedes albopictus larva mortality after

exposure to various dose of imidacloprid for 24 hours ............ccccvveneee. 29

Table 2. Result of preliminary testing: Aedes albopictus female adult mosquito
mortality after exposure to various dose of imidacloprid for 1 hour.

Observation is made after 24 NOUTS. ....ooovvvveieiiieeiieeeeeeeeeee, 37

Table 3. Result of larvacide testing - average larva mortality from three replication

TESULES. <. eeeeeieeeieeeeeeeeee ettt ettt ettt e et et e e eeeee e et e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaees 42

Table 4. Probit analysis result - cumulative percentage of larva mortality and

lethal CONCENTIAION. c.ceeveneeeee e e e e 44

Table 5. Result of adulticide testing - average mosquito mortality from three

TEPlICAtION TESUILS ....vvieiiieeeiie e e e 46

Table 6. Probit analysis result - cumulative percentage of mosquito mortality and .
lethal CONCENIIAtION ......ocuiiuiiiiiiriieieeiieeecee e 48
Table 7. Conversion table of lethal concentration on adult female
AedeS AIDOPICIUS ......ocuveeeiaiieaiiesiieeie ettt stee st eaee e aee s 50
Table 8. Comparison of LCsy and LCyqy between Aedes albopictus (result of this
study) and Aedes aegypti (used as reference) ........cccceceeveveereenieeniiennnenne 52
Table 9. Comparison of LCsy between Aedes albopictus (result of this study),
Aedes aegypti, and Culex quinquefasciatus ..............cccoeccveeceeecreenvennnnn. 52

Table 10. Classification of toxicity of insecticides toward human........................ 56



EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

UNIVERSITAS KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF PICTURES
Figure 1. Asian tiger mosquito, Aedes albopictus, beginning its blood meal.......... 8
Figure 2. Global map of the predicted distribution of Aedes albopictus ................ 9

Figure 3. Front view of Aedes albopictus mosquito, with thorax stripe zoomed

Figure 4. Illustration of thorax pattern of Aedes albopictus and Aedes aegypti ...11

Figure 5. Illustration on the difference in adult mosquito resting position ........... 11
Figure 6. Close up photograph of male Aedes albopictus...............ccccooevueeeuvannnn. 12
Figure 7. Aedes albopictus temale (left), male (right) ........cccceeeeviieriiieniiiiieee. 13
Figure 8. Illustration on the difference in mosquito eggs arrangement. ................ 13
Figure 9. Aedes albOpiCtus €ZES.......ccueeueeiuieeiiiiieeieeeiieeie ettt eite e sae e 14
Figure 10. Illustration on the difference in larva floating habit............................. 14
Figure 11. Aedes albopictus 4™ INSEAr JAIVA .........evevvereeeeeeeeeeeeeeeeeeeeeeee e 15
Figure 12. Illustration on the difference in pupa floating position ........................ 16
Figure 13. Pupa of Aedes AlbOpiCtus ...........ccuueeeeeeeciieeiiieeieeeiie e 16
Figure 14. Illustration of of larvacide testing experiment.............ccccveeerveeeenveennnen. 32
Figure 15. Illustration of adulticide testing experiment.............ccecverveerieenveennnens 40



EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Figure 16. Probit regression line of Aedes albopictus larva mortality and lethal

concentration of Imidacloprid ..........ccccveeeiiieniiiieicii e, 45

Figure 17. Probit regression line of Aedes albopictus female adult mortality and

lethal concentration of imidacloprid............cccoeviieiiieniiniieniecieeeee, 49
Figure 18. Illustration on dermal entry route of insecticides .........cccceevverueereennnnne. 53
Figure 19. Illustration on oral entry route of insecticides ..........cccevvreerveeecnveennnen. 54

Figure 20. Illustration on respiratory entry route of insecticides...........cc.cevuerueenee. 55



EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

UNIVERSITAS KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF APPENDIX
Appendix 1. LCs reference range for larvacidal test ..........ccccveeeiieerieeiniieeiieens 65
Appendix 2. LCs reference range for adulticidal test .........cccecevveneniinienennenne. 66
Appendix 3. Mosquito weight reference range for adulticidal test........................ 67
Appendix 4. Result of [arvacide test ........c..eevcviieriiiieriiieecie e 67
Appendix 5. Probit analysis of larvacide test...........ccoeeierviiiiieniiienieiieeieeeeee 68
Appendix 6. Probit regression line of larvacide test ........c..coocevvverieneniinienennenne. 69
Appendix 7. Result of adulticide test...........cociieriiieiiieeciieeee e 70
Appendix 8. Probit analysis of adulticide test...........cccvvererieeriiiieniieeiee e 71
Appendix 9. Probit regression line of adulticide test..........cooevvverieneniinienennenne. 72
Appendix 10. Ethical clearance approval...........cccceevviiieriiieeniieeciie e 73

xii



EFFICACY OF NEONICOTINOID INSECTICIDES ON THE MORTALITY OF AEDES ALBOPICTUS

MOSQUITO (DIPTERA:

CULICIDAE)

KEVIN RADINAL TJENDR, Dr. Budi Mulyaningsih, Apt., MS.; Dr. Drh. Sitti Rahmah Umniyati, SU.; dr. Tri Baskoro Tt

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

SYMBOLS AND ABBREVIATIONS

Symbol Details

ul microliter

mg milligram

ml milliliter

ng nanogram

Abbreviation Details

Ae. aegypti Aedes aegypti
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