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Survey the spinosad resistance and the organophosphate-resistant mutation genes
(ace) of Oriental Fruit Fly (Bactrocera dorsalis) in Hawaii

Ju-Chun Hsu?, Ming-Yi Chou®, David S. Haymer®, and Ronald F.L. Mau?

#Taiwan Agricultural Chemicals and Toxic Substances Research Ingtitute, Council of Agriculture, 11,
Kuang Ming Road, Wufeng 413, Taichung Hsien, Taiwan

®Department of Plant and Environmental Protection Sciences, University of Hawaii at Manoa, 3050 Maile
Way, Honolulu, HI 96822, USA

“Department of Cell and Molecular Biology, University of Hawaii at Manoa, 1960 East-West Rd,
Honolulu, HI 96822, USA

ABSTRACT

Control of oriental fruit fly, Bactrocera dorsalis (Hendel), in Hawaii has been based
mostly on cover sprays with organophosphate insecticides (usually malathion or naled)
for about 40 years. In 2002, resistance of organophosphate in field B. dorsalis
population was documented in Taiwan. To determine the potential for wild B. dorsalis
populations in Hawaii to develop resistance, diagnogtic tests using PCR-RFLP based
methods were used to detect the presence of these mutations in individual flies from
various populationsi.  Spinosad protein bait spray was the latest adapted control tactic
in Hawaii Area-Wide Fruit Fly Management Program.  In order to monitor the
potential resistance development to spinosad in the control areas in Hawaii, a dietary
supplementation, feeding assay, was developed with a laboratory population. The
values of LCsg (including 95% confidential limit, ug/mL) was 10.4 (6.00-29.7), 3.87
(3.07-4.76), and 3.22 (2.53-3.96) during 24, 48 and 72-h post period, respectively.

Flies collected from infested fruits and methyl eugenol trap were tested to determine the
potential for wild B. dorsalis populations to develop spinosad resistance by using the
diagnostic dose, L Cyg (72-h post period) or by the L Cso value.

Samples were surveyed from different locations on the islands of Oahu, Kauai, Molokai,
Maui and the island of Hawaii. These results could reveal the potential of these
populations to rapidly become resistant to these insecticides.

Keywords: Spinosad, point mutation, feeding assay, insecticide resistance, Bactrocera
dorsalis
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Sunday, 10 December 2006

Program Symposium: Entomological Developments in the 20-21st Century, a Look Back at the

Accomplishments: Part 1

Section C Symposium: All Movement Great & Small: Honoring the Career of Michael E. Irwin
Symposium: Biotechnology: What Will It Give Back to Us?

Symposium: Current Advances in Acarology: Genomic and Proteomic Research
Symposium: Insectary Design Concepts and Case Studies

Symposium: Regulatory Uses of Molecular Diagnostics

Ten-Minute Papers, Section F. Crop Protection Entomology, Fb. Urban Entomology, E. Extension

and Regulatory Entomology
Ten-Minute Papers, Section Cd. Behavior and Ecology
Ten-Minute Papers, Section Ca. Biological Control

Section B Symposium: Insect Chemical Communication: From Intraspecific to Tritrophic

Interactions

Program Symposium: Entomological Developments in the 20-21st Century, a Look Back at the

Accomplishments : Part 2
Section D Symposium: Biology & Control of Sand Flies and Leishmaniasis

Section E Symposium: Integrated Approaches for the Prevention and Management of Invasive

Pests of Ornamentals and Turf

Section F Symposium: Current State and Future of Non-conventional Pest Management Methods
in Urban

Environments

Symposium: A Multinational Examination of the Strategies Used and the Factors that Influence the
Fight against

the Southern Cattle Tick, Boophilus microplus
Symposium: Current Advances in Acarology 2006
Symposium: Focus on Compliance: Corn, Cotton and Soybean Workshop
Symposium: Lessons Learned from Long Term Insecticide Resistance Management Programs
Symposium: SOLA Scarab Workers

Symposium: Tropical Arthropod Diversity from Sea-level to Cloud Forest: Project ALAS results
from the Barva

Transect

1



Ten-Minute Papers, Section A. Systematics, Morphology, and Evolution

Ten-Minute Papers, Section F. Crop Protection Entomology, E. Extension and Regulatory

Entomology

Monday, 11 December 2006

Student Competition for the President's Prize Display Presentations, Section Al. Systematics,

Morphology, and Evolution

Student Competition for the President's Prize Display Presentations, Section B1. Physiology,

Biochemistry, Toxicology and Molecular Biology

Student Competition for the President's Prize Display Presentations, Section Cal. Biological

Control

Student Competition for the President's Prize Display Presentations, Section Ca2. Biological

Control

Student Competition for the President's Prize Display Presentations, Section Cb. Apiculture and

Social Insects

Student Competition for the President's Prize Display Presentations, Section Cc. and Ce. Insect
Vectors in Relation to Plant Diseases and Insect Pathology and Microbial Control

Student Competition for the President's Prize Display Presentations, Section Cd and Cf. Behavior
and Ecology and Quantitative Ecology

Student Competition for the President's Prize Display Presentations, Section Cd1. Behavior and
Ecology

Student Competition for the President's Prize Display Presentations, Section D. Medical and
Veterinary Entomology

Student Competition for the President's Prize Display Presentations, Section F1. Crop Protection
Entomology

Student Competition for the President's Prize Display Presentations, Section F2 and Fb. Crop
Protection Entomology and Urban Entomology

Student Competition for the President's Prize Display Presentations, Section Fa. Host Plant
Resistance

Student Competition for the President's Prize, Section Al. Systematics, Morphology, and
Evolution

Student Competition for the President's Prize, Section A2. Systematics, Morphology, and
Evolution

Student Competition for the President's Prize, Section A3. Systematics, Morphology, and

Evolution

12



Student Competition for the President's Prize, Section A4. Systematics, Morphology, and
Evolution

Student Competition for the President's Prize, Section B1. Physiology, Biochemistry, Toxicology,

and Molecular Biology

Student Competition for the President's Prize, Section B2. Physiology, Biochemistry, Toxicology,
and Molecular Biology

Student Competition for the President's Prize, Section Cal. Biological Control

Student Competition for the President's Prize, Section Ca2. Biological Control

Student Competition for the President's Prize, Section Cb and Cc. Apiculture, Social Insects, and
Insect Vectors in Relation to Plant Disease

Student Competition for the President's Prize, Section Ch. Apiculture and Social Insects

Student Competition for the President's Prize, Section Cd1. Behavior and Ecology
Student Competition for the President's Prize, Section Ce and Cf. Insect Pathology and Microbial
Control, Quantitative Ecology

Student Competition for the President's Prize, Section D1. Medical and Veterinary Entomology

Student Competition for the President's Prize, Section F1. Crop Protection Entomology

Student Competition for the President's Prize, Section Fa. Host Plant Resistance

Student Competition for the President's Prize, Section Fb. Urban Entomology

Ten-Minute Papers, Section Cc. Insect Vectors in Relation to Plant Disease
Program Symposium: Students Giving Back: Using Entomology to Benefit Society

Section A Symposium: Assembling the Tree of Life for Insects and Their Relatives: Emerging

Results in the Pursuit of Large-scale Phylogenies
Section C Symposium: Semiochemicals Mediating Behavior of Cerambycid Beetles
Section D Symposium: Biological Control of Muscoid Diptera

Section E Symposium: Implementation of Pest Management in Greenhouses: Challenges,

Consequences, and Opportunities

Section E Symposium: Tapping the Power of the Land-grant System through Cooperative

Extension: eXtension (http://intranet.extension.org)

Section F Symposium: The Larry L. Larson Symposium: Advances in New Chemical Insect Control

Solutions

Symposium: Effects of Spatial Distribution, Population Dynamics, and Dispersal Behavior on

Stored Product Insect Pest Management

Symposium: From Entomological Plagues to Biodiversity: Unfinished Business in Africa. A Tribute

13



to the Life of Professor Thomas R. Odhiambo (1931-2003).

Symposium: Molecular Insect Science : Student Sponsored Symposium
Symposium: Women Shaping History in Entomology: Roles and Challenges They Face
Ten-Minute Papers, Section Cd. Behavior and Ecology

Ten-Minute Papers, Section B. Physiology, Biochemistry, Toxicology, and Molecular Biology

Ten-Minute Papers, Section Fa. Host Plant Resistance

Display Presentations, Section A. Systematics, Morphology, and Evolution

Display Presentations, Section B. Physiology, Biochemistry, Toxicology, and Molecular Biology
Display Presentations, Section Ca. Biological Control

Display Presentations, Section Cd. Behavior and Ecology

Display Presentations, Section D. Medical and Veterinary Entomology

Display Presentations, Section E. Extension and Regulatory Entomology

Display Presentations, Section F. Crop Protection Entomology

Display Presentations, Section Fa. Host Plant Resistance

Display Presentations, Section Fb. Urban Entomology

Symposium: International Affairs Committee Poster Symposium

Program Symposium: Contribution of Social Insect Studies to Science and Society

Section A Symposium: Different Ways to Hitch a Ride: Phylogenetic Perspectives on

Ectoparasitism: Part |

Section A Symposium: Notes from the Field: Biodiversity of Coleoptera. A Symposium Honoring

the Memory and Contributions of Steve Ashe, Part |

Section B Symposium: Impact of Hormone Research on Science and Economy: A Symposium to

Honor Contributions of Professor Lynn Riddiford
Section C Symposium: Genomic Approaches to Understanding Insect Sociality
Section E Symposium: Invasive Species: Real Threats to the Homeland

Symposium: Board Certified Entomologists' Symposium: Applied Realities of Pheromone

Chemistry

Symposium: Multidisciplinary National Monitoring, Diagnostics, and Networking Programs for

Pest Detection: Bridging Communication Gaps for the Benefit of Growers

Ten-Minute Papers, Section Ca. Biological Control

Ten-Minute Papers, Section Cd. Behavior and Ecology

Ten-Minute Papers, Section D. Medical and Veterinary Entomology
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Ten-Minute Papers, Section F. Crop Protection Entomology

Ten-Minute Papers, Section Fb. Urban Entomology

Program Symposium: Emeritus Business Meeting and Ten Minute Papers

Program Symposium: Applied Insect Chemical Ecology: Lessons from the past Are Giving Back

Solutions for the Future

Section A Symposium: Different Ways to Hitch a Ride: Phylogenetic Perspectives on

Ectoparasitism: Part Il

Section A Symposium: Notes From the Field: Biodiversity of Coleoptera. A Symposium Honoring

the Memory and Contributions of Steve Ashe, Part Il

Section B Symposium: Impact of Hormone Research on Science and Economy: A Symposium to

Honor Contributions of Professor Lynn Riddiford Part Il

Section F Symposium: Ecology and Management of Insect Vectors of Plant Pathogens in

Vegetable Crops
Symposium: Digital Entomological Resources (Teaching Symposium)

Symposium: Forest Entomology Symposium — A Tribute to the Career of C. Wayne Berisford and

His Influence on Our Science

Symposium: Systematics and Ecology of Basal Hexapods, Applications and Future Needs
Ten-Minute Papers, Section Cd. Behavior and Ecology

Ten-Minute Papers, Section D. Medical and Veterinary Entomology

Ten-Minute Papers, Section F. Crop Protection Entomology, E. Extension and Regulatory

Entomology

Ten-Minute Papers, Section Fb. Urban Entomology
Symposium: Overseas Chinese Entomologists Association-Collaboration, Competition and

Creation

Symposium: Annual Business Meeting of the North American Section of the International Union

for the Study of Social Insects

Symposium: Coleopterists Society

Symposium: Heteropterists Conference

Symposium: International Society of Hymenopterists Informal Conference and Business Meeting
Symposium: North American Dipterists Society

Symposium: Symposium - Korean Young Entomologists (KYE)

Wednesday, 13 December 2006

Display Presentations, Section A. Systematics, Morphology, and Evolution
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Display Presentations, Section B. Physiology, Biochemistry, Toxicology, and Molecular Biology
Display Presentations, Section Ca. Biological Control

Display Presentations, Section Cd. Behavior and Ecology

Display Presentations, Section D. Medical and Veterinary Entomology

Display Presentations, Section E. Extension and Regulatory Entomology

Display Presentations, Section F. Crop Protection Entomology

Display Presentations, Section Fa. Host Plant Resistance

Display Presentations, Section Fb. Urban Entomology

Program Symposium: Bugs Did It First: Insect-Inspired Technology

Section E Symposium: When Giving Something Back Is Not An Option: Management Strategies

For Invasive Woodborers.

Symposium: Arthropod Mass Rearing, Research that Keeps on Giving

Symposium: Bt Crop Sustainability

Symposium: Darklings into Light: A Celebration of Tenebrionid Beetle Diversity
Symposium: Department of Defense Entomology: To Serve and Protect

Symposium: Genitalic Homology Challenges in the Lepidopteran Tree Of Life

Symposium: Psylly Psyllids - Lerps and Jumping Lice

Ten-Minute Papers, Section A. Systematics, Morphology, and Evolution

Ten-Minute Papers, Section B. Physiology, Biochemistry, Toxicology, and Molecular Biology

Ten-Minute Papers, Section Cd. Behavior and Ecology, Cf. Quantitative Ecology
Ten-Minute Papers, Section F. Crop Protection Entomology, Fb. Urban Entomology, E. Extension

and Regulatory Entomology
Ten-Minute Papers, Section Cb. Apiculture and Social Insects
Symposium: New Developments for IPM in Public Housing

Section C Symposium: Integration of Entomopathogen Biology and Trophic Interactions When

Developing Pest Management Programs

Section D Symposium: Highlights of Medical and Veterinary Entomology

Ten-Minute Papers, Section Cb. Apiculture and Social Insects

Ten-Minute Papers, Section A. Systematics, Morphology, and Evolution

Ten-Minute Papers, Section Ce. Insect Pathology and Microbial Control
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