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Current status of arthropod-borne diseases. Biology and ecology of major groups of arthropod vectors,
epidemiology of vector-borne diseases, arthropod-borne disease surveillance techniques and control
measures, techniques used in medical entomology, field collection methods, specimen preparation,

preservation and storage. Field trips required.
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Urban insect pests and their biology, advanced urban insect pest management and technology, integrated
urban insect management, the process of developing into a good entrepreneur, operations and business

planning of entrepreneurs, and principles and processes of small and medium business management.
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Theories and concepts in insect evolutions, adaptations, speciations, biogeography, systematic, and

molecular evolution.
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General patterns of insect-plant interaction; characteristics of insect and plant involved in insect-plant
interactions; mechanisms of insect in host finding; acceptance and utilization of host plant; plant response

to insect feeding; influences of plant seasonality on herbivorous insects; genetic plasticity of herbivorous

insects. Field trips required.
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Strategies for microbial control of insect pests. Theory and principle concerning equipments for
effective microbial control. Potential entomopathogens in insect control. Toxins produced from
entomopathogens with insect killing effect. Insect response reaction and resistance development of insect

to pathogens. Evaluating suidelines of effect of entomopathogen on non-target organisms. Assessment of
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suitability of transgenic plants in pest management program. Application and evaluation of

entomopathogens in crop and urban pests.
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Applying basic and advanced statistical knowledge to develop research projects in entomology. Selection of
research questions. Design research methods in accordance with research questions. Statistical methods

and using appropriated statistics for quantitative and qualitative data analysis.
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Research process. Data management and ownership. Research code of conduct and research ethics.
Research professional. Research ethics for animal subjects, human subjects and biosafety and lab.
Collaboration and team science. Intellectual property. Conflict of interest. Plagiarism. Scientific misconduct.

Publication. Peer review. Social responsibility.
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Selected topics in entomology at the doctoral degree level. Topics are subject to change each semester.
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Presentation and discussion on current interesting science topics in entomology at the doctoral degree

level.
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(Thesis)
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Research at the doctoral degree level and compile into dissertation.
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Importance and roles of aquatic insect in ecosystem. Collecting and sampling techniques of aquatic insects
for scientific researches. Adaptive behavior for living in aquatic microhabitats. Diversity and distribution of
aquatic insects in various ecosystems and phylogenic relationship. Using of aquatic insects as indicators of

water quality, benefit and harm of aquatic insects. Field trips required.
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External and internal morphology of mites and ticks. Classification, habit and habitat, collecting, preserving
and preparation of mite and tick specimens for taxonomic study. Development, biology and ecology of

mites and ticks. Beneficial and injurious mites and ticks including control measures. Field trips required.
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Arthropods of medical and veterinary importance. Important vector borne diseases. Vector-host-parasite
relationships. Disease transmission ecology. Types of vector control and prevention. Vector control

practices.
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Insect and mite pests of stored-products, biology and distribution. Inspection and sampling of commodities.

Trapping, grain protection and storage. Management of stored- product insect pests and quarantine.
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Functions of organ systems of insects, growth, structures, processes and systems in relation to life

sustenance of insects.
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Evolution of insects. Classification of extinct and extant insects. Key to the families of adult insects.

Collecting and preserving insect specimens. Field trips required.
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Classification, categorization and identification to the family levels of immature insects within the orders

of economic importance. Immature insect pests of crops, humans and domestic animals. Collecting and

preserving methods for immature insects.
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Insects in relation to the environment, adaptation of insect for survival in various environmental conditions,
toxicity of pesticides accumulated in the environment. Economic, social and political problems caused by

chemical application. Field trips required.
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Importance and utilization of insect biodiversity. Losses and impacts of biological disturbance, assessment
methods and insect biodiversity indices. Stakeholder analysis and opportunities in bio-resource management for

conservation and sustainable utilization at local, national and international levels. Field trips required.
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Concept of insect ethology, foraging behavior, host finding and feeding behavior, courtship and mating
behavior, oviposition behavior, defensive behavior, insect communication and social behavior. Environment

and insect behavior and application of insect ethology for insect management.
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DNA structure, insect samples preservation for molecular analysis, DNA and protein extraction from insect
tissues, proliferation of DNA copy in such specific region using polymerase chain reaction (PCR), DNA and
protein separation techniques, species identification and population genetic analyses of insect samples
using PCR-RFLP, microsatellites and DNA sequencing, group discussion on insect molecular ecology

researches.
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Definitions and principles of pest management and integrated pest management; approaches and
philosophy, ecological backgrounds and strategies for pest management. Control techniques for integrated

pest management.
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Microorganisms causing diseases to economically important insects in agriculture, forestry, fishery, industry,
medicine and veterinary medicine. Utilization of microorganisms for insect pest control. Field trips

required.
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Toxicology of insecticides, chemical structures, of insecticides, modes of action, route of entry and
translocation and degradation of insecticides. Effects of insecticide residues, mechanism of insecticide

resistance and insecticide resistance management. Guidelines for novel insecticide manufacturing.
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Phytochemicals in plant, qualitative and quantitative analysis, techniques for efficacy test against
agricultural insects and mites, effects of active ingredient on insect, application of phytochemicals in pest

control. Field trip required.
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(Research Methods in Entomology)
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Principles and methods in entomological research, problem analysis for research topic identification, data
gathering for research planning, samples and sampling techniques. Data analysis, interpretation and
discussion of results. Research writing, presentation of research findings in scientific conferences and journal

publications.
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