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3L 701 Sainenszdumadiug 4(3-3-4)

Aavanced Cell Biology
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Evolution of the cell, prokaryotic cells and eukaryotic cells, internal organization of
eukaryotic cells, molecular genetics, cells in developmental processes, cellular immunology,
cellular mechanisms of cancer.
31702 Srasaumamansiazna Tuladmsaumatundnya 3(2-3-4)

Fundamentals of Bioinformatics and Information Technology

Gou'lusede 1id
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Theory and practice of bioinformatics, computational management at all kinds of
biological information, analysis of nucleotide and amino acid Sequences, gene and protein
structures and gene expression arrays.
1L 703 Fineweseu
Biology of Genes
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Nature of genetic information, protein synthesis by gene, gene expression control by
transcription, control of prokaryotic gene expression, constitution of eukaryotic genome, clusters
of related genes, RNA synthesis and processing packaging of DNA, perpetuation of DNA,
dynamic genome, gene and development of organism,

311705  BrdinaseuganssaumansdmsuFiine 3(2-3-4)

Electron Microscopy for Biology

Jeulvvessiedw T
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Basic theory of electron microscopy, preparation of biological samples for
transmission electron microscopy and scanning electron microscopy, the use of transmission and
scanning electron microscopes, practical study for using scanning electron microscope.

31706 mstwunlszandsiiFiooiaiuszuy 3(3-0-4)

Systematic Classification of Organisms

Gou'lvveasiedu hif
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Principles and philosophy of classification of organisms, nomenclature and
identification international codes of zoological and botanical nomenclatures, taxonomy and
evolution, and molecular taxonomy.
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Aavanced Population Biology

Gou'lusede, 1id
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Biodiversity, genetic variation, population genetics, population ecology; factors
determining the kinds of organisms and the number of individuals in a population; joint effects of
these factors on the attributes of a population; current research and application in population
biology.

L7100 mmduTauazmsinsyvosie 3(3-0-4)

Plant Growth and Development

Jeulvvessiedu T
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Patterns of plant growth and development, hormonal and environmental control
mechanisms, vegetative growth, reproductive growth, flowering, fruit setting and ripening,
germination of seeds, dormancy and senescence.

LTI wwnuedguvesies 3(3-0-4)

Plant Metabolism

Goulvvossedy id
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Miueu  wunueaTuvesaia munueaFuuedlulaTay WINUPATUVBIAITEITNIIA
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Control of metabolism, photosynthesis, carbon metabolism, lipid metabolism,
nitrogen metabolism, metabolism of secondary products, prospects for plant improvement.
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Plant and Water Relations
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Relations hetween water and its role in plant growth and development; water
absorption and translocation; water stress and physiological processes affected by water stress,

mineral nutrition of plants,

A1 713 Fnnawae 3(2-3-4)

Phycology

Goulvvossedy il

Tassadmazdnlsznerveusad unasiuiia madaiuumlszianamoi
Sauaziimea 50803330 nisSapdAuTavesemsei i dudesnsluunaznyjoduazion
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Structure, cellular organization, distribution, classification of freshwater and marine
algae, life cycle, representative genera of major taxonomic groups, collection, preservation, and
purification of algae; identification, collection, preservation, cultivation and purification of fresh

water algae; excursion.

L 714 glienaasve it 3(2-3-4)
Phytogeography
Fou'lvwesswi i
miﬂizmﬂﬁuﬁ:ﬁm FIAUNY  FUAVDINITUNGNEIIA Wiiqummﬁﬁmﬁu
wazilaseiiiinademanszneiuting Taommzfisludszme lne nazieidoas Sueeniioald
uazmiﬁﬂmmﬂaum
Distribution, plant communities, flora types, local flora and factor affecting plant distribution
especially plants in Thailand and Southeast Asia and field studies.

3L 715 mswnsdsudiedennzmaduesity 3(2-3-4)
Plant Tissue and Cell Culture

A a . (=)
Foulvvessiedw Tyl
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Preparation of medium and explants, culture techniques, growth and differentiation
of explants, organogenesis, embryogenesis, factors affecting plant tissue culture, application of
plant tissue culture techniques in other related fields.

3L T Snendiasduga 3(2-3-4)

Aavanced Mycology

Gou'lvveasiedu hif
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Forms, activities and exploitation of fungi; taxonomy, classification of larger fungi
by modern methods, structure and ultrastructure, growth, differentiation, nutrition; morphology,
and germination of spores; fungi as saprophytes and parasites, prevention and hiocontrol of
fungal growth, genetic systems and genetic engineering of fungi.

LT Anewilu 3(2-3-4)

Pteridology
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The structure, life cycle, evolution, ecology and classification of ferns, cultivation
and economic uses, excursions.

L1718 oynsuisiuven’ 3(2-3-4)
Taxonomy of Legumes
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Classification, nomenclature and identification of legumes, the relationship of
legumes, origin, distribution, evolution and utilization, excursions.

11719 eunsuisiuvesnguaznn 3(2-3-4)

Taxonomy of Grasses and Sedges

Jeulvvessiedu T
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Classification, nomenclature and identification of grasses and sedges, the
relationship of plants, origin, distribution, evolution and utilization, excursions.

AL T70  seiivviTuwuInilueynsuds iy 3(2-3-4)

Modern Methods in Plant Taxonomy

Gou'lvvessiedu if
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Principles of plant taxonomy and the relationship among the plants based on
structural, chromosomal, chemical and mathematical information and knowledge from plant
geography, ecology, palynology and breeding systems.

LT medmamaniveudio'l 3(2-3-4)

Wood Anatomy
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Methods of studying wood anatomy; structure and development of vascular
cambium; types, origin and development of cells in secondary xylem, taxonomic value of wood
anatomy, anatomical structure of reserved and economic wood in Thailand, practical work and
an individual project.
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Plant Embryology
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Development, structure and function of anthers, ovules, pollen grains, embryo sac,
fertilization, endosperm and embryo of angiosperms, comparison of flowering and nonflowering
plants embryology, embryology in relation to taxonomy, present embryological investigation,
practical work and an individual project.
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Plant Microtechniques
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Preparation of permanent slides of plant specimens by paraffin methods, clearing
techniques, whole mount, maceration and squash for examination with various types of optical
microscopes, preparation of plant specimens for investigation with scanning and transmission
electron microscopes, photography of plant cells and tissues.
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Plant Protoplast Cultures
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Isolation and culture of plant protoplast from different sources of explants, various
techniques used for culturing of plant protoplast, external and internal factors affecting protoplast
culture, regeneration of plants from isolated protoplast, protoplast fusion techniques, examination
of cell survival, application of plant protoplast culture for genetic transformation and plant
improvement,

3175 maTuTadmsthelendugitadugs 3(2-3-4)

Gene Transfer Technology in Higher Plants

Joulvvessiedw T

mﬂﬁﬂuaz‘i‘ﬁﬂﬁ’gfqd1ﬂ?3u1uﬁw§uqq mdlSualgeiug s lasismeiug
Seanssu pamesi ¥ lumsdametugiiy msdsedulaslueInsuuaiiSen uazitass
1318 s funames lumsdadety amdidauestunTosneuagiuseama ms
uerasoonvestulufisnaewut uazmsdshetuiiianudymanyas

Techniques and methods of genetic transformation in  higher plants, crop
improvement by genetic engineering, vector for gene transfer into plants, Agrobacterium
mediated transformation and direct gene transfer, the use of virus as vectors for gene transfer, the
importance of genetic markers and reporter genes, gene expression in transgenic tissue and
engineering useful agronomic traits into plants.

1726 isainen 3(2-3-4)

Palynology
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Pollen wall structure, morphology of pollens and spores, pollen types, pollen
morphology of angiosperms in Thailand, ecology, types, mechanisms and factors affecting
pollination, relationship to other subjects, excursions.

1727 aswlsdunaz3dmmnmsve iy 3(3-0-4)
Plant Variation and Evolution
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The development of plant evolutionary theory, breeding systems, species, speciation,
variation and conservation.

L1728 Fymenszavluanavesivy 3(3-0-4)

Plant Molecular Biology
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Plant genome structure, regulation of gene expression, plant gene isolation,
molecular biology of developmental processes, molecular biology and crop improvement,
bioinformatics and its application, current topics in plant molecular biology.

1729 watiameTImenszauTumanavesivas 3(1-6-4)

Techniques in Plant Molecular Biology
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Recombinant DNA techniques, extraction of plant DNA and quantitation of DNA,
southern blot techniques, extraction of plant RNA, in situ hybridization, electrophoresis of
proteins, gene transfer in plants.

A1 730 NusTelad 3(2-3-4)

Bryology
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The origin, structure, life cycle, evolution, ecology, distribution and classification of
bryophytes, economic uses, excursions.
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Lichenology
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The origin, structure, life cycle, evolution, ecology, distribution, growth and
classification of lichens, environmental and economic uses, excursions, practical work and an
individual project.

1732 mednmemnaasdmsueynsuisiuveiie 3(2-3-4)
Anatomical Systematics of Plants
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Meristems, cells and tissues in dermal, vascular and ground tissue-system in various
organs which are taxonomic characters of angiosperms; recent research in plant systematic
anatomy; excursions and an individual project.
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Biotechnology and Development
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Biotechnology, indigenous knowledge, research and development, raw material,
biobased industrial product and utilization, productivity, innovation, economic crop and animal
breeding, biotechnology affecting environmental conditions and health, field studies.

1734 Fmewesndaeld 3(2-3-4)
Biology of Orchids
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History, classification and naming, evolution, cytology, physiology, phytochemistry,
morphology, anatomy, mycorrhyzal symbiosis, pollination, embryology, reproduction, heredity

and breeding, ecology, commercial and ethnobotanical uses of orchids.

1735 swersily 3(3-0-4)

Mineral Nutrients of Plants
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Mineral nutrients of higher plants, mechanisms of mineral uptake and utilization of
mineral nutrients, short distance and long distance transport of mineral nutrients, function of
macronutrients and micronutrients, nitrogen fixation, the soil-root interface (rhizosphere) in
relation to mineral nutrition, diagnosis of deficiency and toxicity of mineral nutrient, adaptation
of plants to adverse chemical soil conditions, and case study of mineral nutrients,

311736 a3sanumwesiivndaiumien 3(3-0-4)

Post-harvest Plant Physiology
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Background of post-harvest plant physiology, respiration, friut ripening, plants
senescence, flower abscission, post-harvest plant-water relations, and post-harvest stresses.
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Plant Molecular Systematics
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Principles and methods of plant molecular systematics, phylogenetic tree with
molecular data refers to the evolutionary relationships among species, data collection and
analysis of the DNA fingerprintings, population, species and speciation, polyploid and
hybridization.

LTR  Ameawmseszgnd 3(2-3-4)

Applied Phycology
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Principles of algal biotechnology, species of commercial value, edible algae, algae
as source of chemicals, application of algae in bioremediation, nitrogen-fixing blue-green algae,
genetic engineering in algae to develop valuable algae, practical study in applied phycology,
excursion.

AL T0  siugmansiszgnd 3(2-3-4)

Apllied Genetics

Joulvuessiedw T

Seafaassiiuaieldyniugmans msrnuaudseii lgmsdunulml
Glu‘imﬁ’uﬁqmﬁm'miﬁ’uﬂ'gﬁmazmiﬁﬂuiwqm

Selected recent topics in genetics, studies of research which could be exposed to new
developments in genetics, literature search and report writing.
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Cytogenetics
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Nature of chromosomes, structure and aberration of chromosomes, sex
determination, evolution of sex determining system, somatic cell genetics, position effects, various
stages of cell division in animal and plant cells, polyploidy in plants and changes in chromosome
structure in plant and animal cells, techniques of preparing and studying polytene chromosomes.

AL 752 siugmansszauluana 3(3-0-4)

Molecular Genetics
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The organization and replication of genetic material, mutagenesis, model organisms,
transposon and  transposition, selection, mechanisms of regulation, mechanisms of gene
expression involving prokaryotes and eukaryotes and their viruses, techniques for intervention
into genetic organization and expression.

3L 753 iamsiugmeaasszauTuana 1(0-3-2)
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Laboratory experiments related to topics in 311 752 Molecular Genetics. Techniques
for intervention into genetic organization and expression. Emphasis is on molecular
characterization of DNA, the principle of gene isolation and gene expression.
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Application of Radiation in Genetics
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Types of gene mutation, factors affecting mutation rate, chemical mutagens, uses of
radiation and chemical mutagens in breeding program, individual projects, excursion.

LT85 siugmansgiduiuy 3(3-0-4)
Immunogenetics
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The molecular structure and functions of genes, roles of genes on producing
immunes and immunological responses, physiological and biological characteristics of antigens.

3L 756 msdamsuazmseysnyanunainraleniadinim 3(2-3-4)

Management and Conservation of Biodiversity
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Biodiversity, variation, exploration, indigenous plant and animal species, ecosystem,
genetic resources, genetic erosion, management of genetic diversity, in situ and ex situ
conservations, international germplasm collection and exchange, genetic analysis, database,
genetic engineering, sustainable use, Free Trade Agreement
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Principles of Genetic Analysis

Gou'lvveasiedu hif

wé’ﬂmmazmmﬁﬁumﬁmfnzﬁﬁuﬁ‘mﬁ@imuﬁgqLﬁmzamuuﬁuaﬁa nan
AINAVDINUENTTUVDIYA 1oA MIAUMIRUTNTTUAIUANSNHAUZANY MITUATIZHITUN
Fu mstunuioy msdnnzdnihifiveddu nsruiumsmeiinmag inugudae
wé’ﬂmiﬁuﬁqmﬁmfuazmmﬁqé@asﬁ%umwiW] MelunszuIums M lnauauanamug
fleg mafnumiugmans lufemadumatumisaa n33iaszds Tudn imﬁgmmﬁmaz
Hosiavesiugmansinizy

Principles and logic underlying classical and modern genetic analysis, the universal
principles of eukaryotic genetics, genetic screening, characterization of mutations, genetic
mapping, analysis of gene functions, defining genetic pathways and the dissection of biological
processes, positional gene cloning, reverse genetics, genomic analysis, strengths and limitations of
genetic analysis.
3LT0 fwdnemad 3(2-3-4)

Aquatic Toxicology
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Aquatic environment, basic toxicological concepts and hasic principles, toxic agents
and their effects, toxicity testing, toxicant metabolism and deposition, biomonitoring and aquatic
assessment, excursions.

AT Fnendadwadifen 3(2-3-4)

Protozoology
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Culture, morphology, physiology, ecology, systematics, evolution, life cycles and
host-parasite relationships of fresh water, marine, terrestial and parasitic protozoa.
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Biology of Nematodes
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Morphology, physiology, ecology and life history of representative free living and
parasitic nematodes, identification of nematodes, preparation of microscopic slides and collection

of nematodes, study of nematodes in relation to their environment,

LT3 denlivoFuliouiion 3(2-3-4)

Comparative Endocrinology
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Chemistry and physiology of the endocrine system of the higher and lower
vertebrates; the resemblances in organization between vertebrates and invertebrates,
neurosecretion and interactions between the nervous system and the endocrine system.

LT 35nendugs 3(2-3-4)
Advanced Physiology
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Systems of vertebrate physiology : physiology of the circulatory system, techniques
in hormonal research and recent related knowledge.

LT essamenmsduiug 3(2-3-4)
Reproductive Physiology
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Physiological and endocrinological aspects of vertebrate reproduction including
biological basis of sex and related endocrine organs, roles of the hypothalamus, pineal hormones
and exteroceptive stimuli on regulation of gonadal function, physiology of sex cells, fertilization,
implantation, pregnancy, lactation, contraception and hormonal regulation of reproductive

hehaviour.

L 778 niigameininmans 3(1-6-4)

Histochemistry

Gou'lvveasiedu hif

matdansAnmaulsznevveusad asainouenuaznieluead dunded
uaz o Tnwardy msdnnziuazavaeunisig Tuiu milulaesa Tusdu naveu
aoluad Tasifyadnizy

Histological techniques, histochemistry of intercellular substances, nucleus and
cytoplasm, microanalysis for determination of intracellular minerals, lipid, carbohydrate, protein
and enzyme,

31719 Faneniiie 3(2-3-4)

Freshwater Biology
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Organisms, adaptation, energy relation and community structure in lentic and lotic
habitats, impact of man’s activities on freshwater resources; excursions.
311780 wwaaih 3(2-3-4)

Aquatic Insects
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Morphology, physiology, habitat, adaptation, life history, biopopulation, community,
trophic relationship, taxonomy, ecology of aquatic insects; aquatic insects in relation to man, the
use of aquatic insects as a bioindicator for water quality and hioassessment of freshwater
environment, excursions.

3L 78 uwasdmeudafiiiie 3(2-3-4)

Freshwater Zooplankton
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Taxonomy, morphology, physiology, anatomy, reproduction, ecology, distribution
and biogeography of freshwater zooplankton, classification of protozoa, rotifera, cladocera,
copepoda, ostracoda, anostraca and conchostraca, excursions.

31782 TwTasmaiiamadad 3(1-6-4)

Animal Microtechnigues
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Technigues in the preparation of permanent microscopic slide; whole mount method
for small animals; smear technique, squash technique, maceration technique, griding method,
chromosomal preparation and paraffin method for large animals; photographic techniques for
biology, specimen measurement under microscope and in photograph.
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Zoogeography
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The ecological foundation of zoogeography, the distribution of land, freshwater and
marine fauna related to case histories, causes and evolutionary consequences, excursion.

3L 784 Fvimewesdaianfimhaziiuun 3(2-3-4)

Biology of Amphihians
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Life history, reproductive strategies, courtship and mating, development of embryo,
metamorphosis and ecology of amphibians; food and feeding, enemies and defence, population

biology and diversity of amphibians; their morphology and evolution, excursion.

31785 Fvimcweumamuertaenih 3(2-3-4)
Biology of Trichoptera
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Biology and taxonomy of larvae and adult of Trichoptera, their relation to man;

excursions.

31786 deinemunisunnduazisygig 3(2-3-4)
Medical and Economic Malacology
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Molluscs which transmit parasitic diseases to man; snail-parasite relationships,
diseases transmission dynamics; identification and taxonomy of medically and economically
important molluscs; disease control methods, especially the diseases caused by schistosomiasis,
opisthorchiasis paragonimiasis and angiostrongyliasis; snail control methods; demonstrations of
how to nurture some parasites life cycle in snails; excursions.

3L 78T Finewesweadar 3(2-3-4)

Biology of Molluscs
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Biology of molluscs, their evolution, external morphology, anatomy, distribution
and classification with the emphasis on local molluscs of Thailand.

11788 FmewesnsmaFou 3(2-3-4)

Biology of Crustaceans
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Biology of crustaceans, evolution, morphology, anatomy, ecology, distribution and
classification with the emphasis on local crustaceans of Thailand.
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Seminar in Biology
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Selecting topics, surveying of literatures, practice conducting a seminar and
participate in discussion on recent interesting topics in biology.
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Research Method in Biology
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Development of scientific method in conducting research in biology, determining
research issues, surveying of literatures, experimental designs, data collection, analysis of data,
conclusion and practice writing research reports.
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Special Problems in Biology
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Individual study and experimental investigation on a topic in biology in accordance
with student interest under the supervision of the Supervisor.

311898  Fneniiwus 36 wiaena
Thesis
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Conducting research in the field of biology, presenting progress reports to the
departmental graduate committee and writing up the results in the form of a thesis.
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Thesis
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Conducting research in the field of biology and writing the results in the form of a
thesis.
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