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S99
1. AU N BUU N 1
1.1 dunun (laduniein) 91uu 2 wihein

512 601 AuLUITINYN 1 1(0-2-1)
(Seminar in Biology )
512 602 FUNUTIINYN 2 1(0-2-1)

(Seminar in Biology 1)

1.2 INg1inus @adieunin) 36 e
512 791 INeTNUS AU 36 MU80a
(Thesis)

2. WU A WUU N 2
2.1 31U9AY 91U 8 NULETN

512 503 5z U8UTDINTIINEN 3(3-0-6)
(Research Methodology in Biology)

512 507 UseAudine munseus 3(3-0-6)
(Current Issues in Biology)

512 601 funuITInen 1 1(0-2-1)
(Seminar in Biology 1)

512 602 FUNUITINEN 2 1(0-2-1)

(Seminar in Biology II)

2.2 3ynden wulitesnii 10 wuaedin
(1) sgIIMaNUgAEns

512 511 ftusransupasadiuas 3(2-3-4)
(Advanced Cytogenetics)

512 512 WUgAENINITaENeN 3(3-0-6)
(Transmission Genetics)

512 611 Wugmansluana 3(3-0-6)
(Molecular Genetics)

512 612 WugmansUszend 3(3-0-6)
(Applied Genetics)

512 613 WUgAENTUTEYINT 3(3-0-6)
(Population Genetics)

512 614 WUaRnIENIeiugeEns 2(2-0-4)

(Selected Topics in Genetics)
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(2) S19VMINONBAEAS

512 521 asrimeuanmelulaBudinafuifevesiivaudugs 4(2-6-4)
(Advanced Postharvest Physiology and Technology of Horticultural
Crops)

512 522 Tuiveans 3(2-3-4)
(Weed Science)

512 523 msidenanmludiv 3(3-0-6)
(Senescence and Aging in Plants)

512 524 LSINYN 3(2-3-4)
(Palynology)

512 525 LNV ATUUDINY 3(2-3-4)
(Plant Metabolism)

512 526 aruduiusssrisiniuihuazsnems 3(2-3-4)
(Mineral Nutrition and Water Relations of Plants)

512 527 nonuwndmmans 3(3-0-6)
(Plant Geography)

512 528 Inenmaniuazmaluladmananndaelifiuge 3(2-3-4)
(Advanced Orchid Science and Technology)

512 531 walulaglusieg 4(3-3-6)
(Plant Genome Technology)

512 532 weluladmemsinzidsaiedoii 3(3-0-6)
(Plant Tissue Culture Technology)

512 533 NFRUINYANUVAINNALVDINY 3(3-0-6)
(Plant Diversity Conservation)

512 621 TN IZNING NYAERNS 2(2-0-4)
(Selected Topics in Botany)

512 622 ﬂﬂiLWWSLgﬂﬂLﬁl@Léaﬁ‘U%‘ugﬂ 4(2-6-4)
(Advanced Plant Tissue Culture)

512 623 ounsuisuiindiugs 4(3-3-6)
(Advanced Plant Taxonomy)

512 624 assamaiuinlumsmnzdadedeis 3(2-3-4)
(Growth Regulators in Plant Tissue Culture)

512 625 aunsuis e dnudnuyalvosig 4(3-3-6)

(Architectural Taxonomy of Plants)

512 626 waluladmsinzidsaiodondaeld 4(2-6-4)
(Orchid Tissue Culture Technology)

512 627 Ineduuslovesiivnen 4(3-3-6)
(Embryology of Flowering Plants)
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(3) 578939 IMI9ENIINY

512 541 NMIATIAINNTINGITLAULTAR 3(2-3-4)
(Cell-Based Bioassays)

512 542 FauInen 4(3-3-6)
(Malacology)

512 543 WIRTANLTY 4(3-3-6)
(Carcinology)

512 544 Aiuwaduazimnssuiode 3(3-0-6)
(Stem Cells and Tissue Engineering)

512 545 Uiﬁmiwaw%uqq 4(3-3-6)
(Advanced Parasitology)

512 551 FImengiauiu 4(3-3-6)
(Immunobiology)

512 552 wadauiuguaynslivsslevivensadluszuuauiug 4(2-6-4)

dniidgagnenetiug
(Mammalian Gamete and Application of Reproductive Cells)

512 553 Fveveslan 4(3-3-6)
(Fish Biology)

512 554 o AngINde 3(3-0-6)
(Animal Behavior)

512 555 HnFAnertugs 4(3-3-6)
(Advanced Ornithology)

512 556 TNy NaINnaUY 4(3-3-6)

(Plankton Ecology)

512 557 wialulagwadduiuguasiieou 4(2-6-4)
(Animal Gamete and Embryo Technology)

512 641 Widolanzn19dniine, 2(2-0-4)
(Selected Topics in Zoology)

512 642 MeifuiuszAuaiLariuang 4(3-3-6)
(Cellular and Molecular Immunology)

512 643 FINYIMNATUNNY 4(3-3-6)
(Medical Malacology)

512 644 WANANTITIYNNEIUING) 3(1-6-2)
(Research Techniques in Malacology)

512 645 WALANITIN U TENINEN 3(1-6-2)
(Research Techniques in Parasitology)

512 646 TandInm 3(3-0-6)

(Biomaterials)
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(@) 18393

512 501 I VUAT UL 3(3-0-6)
(Advanced Cell Biology)
512 502 NTLUIUNSLIRIANIINELE 3(3-0-6)

(Marine Ecological Process)

512 504 WATANITIMEdMTUNdeIgansIAUBIANATOULUUERINTIA 3(1-6-2)
(Biological Techniques in Scanning Electron Microscopy)

512 505 fwAnegmiah 3(2-3-4)
(Aquatic Toxicology )

512 506 waflauaznslnTziceedesdiofentsinuniedineg 5(3-6-6)
(Techniques and Instrumental Analysis in Biological Study)

515 502 abAUsEeNAdnTUTNTYInen 3(3-0-6)
(Applied Statistics for Biologists)

2.3 Anendwus @esuwin) 18 miieia

512 792 ANYIUNUS TANTgUMN 18 wilein
(Thesis)

A5 UY5187UN

512 501 I VBUYAAUUGA 3(3-0-6)

(Advanced Cell Biology)
lassasauaznihfiveseasuniuadluiisuasdnd nalnAiugunsinauvesdy nsasy

o
1% U [y 13 13

Audeme wazmsuveawad msimthillanzvessad aliduiuszduwad msdeansszuinaead
msindeuiivenyad

Structures and functions of organelles in plants and animals. Gene regulatory
mechanisms. Cell differentiation, injury and aging. Cell specialization. Cellular immunity.

Signaling between cells. Cell motility.

512 502 NFTUIUNITLTIULIANINSLA 3(3-0-6)

(Marine Ecological Process)

WUIRANNTRAIVEIIELE N5EUIUNNINTEN 1Tl wavssainenfifidninase
Tnssarauagntfvesuruaadidinlungia watauardunsisowesddidinlungia Sasnmananuas
wihfivesszuuinanmea

Concepts in marine ecology. Physical, chemical, and geological processes
influencing the structures and functions of marine biotic communities. Dynamics and

interactions of marine organisms. Productivities and functions of marine ecosystems.
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512 503 52 U8UTFITEN19YIINYN 3(3-0-6)

(Research Methodology in Biology)

NANNITHAZHUIAAYDINTZUIUNITING  NITINMHY  WAZNITAIANITNITIIY NI15HENY
UJamvselandide n1sduAuenansivinis n1sweulasesnauidds nsussyndlddatnlunuise
MSAU NTIATIZA wazn1sularateaya NMITEUTIBNY Lazn1TENeNaLIRY

Principles and concepts of research processes. Research planning and
management. Identification of research problems or research questions. Literature review.
Research proposal writing. Applications of statistical methods in biological research, data
collection, experimental analysis and interpretation of data. Report writing and presentation of

research findings.

512 504 wadlane¥aIngrdmiundesganssaibianaseunuudansia 3(1-6-2)
(Biological Techniques in Scanning Electron Microscopy)
wannsuazinailaluniswieuiiegne Wy dnduazadunid medntnenm maad

LLasmﬂﬁﬁiuaquzyimmﬂﬁﬂ ﬁm%‘uﬂﬁaﬂﬁ;awiiﬂﬂﬁLﬁﬂmammudmﬂim
Principles and techniques in specimen preparation of plants, animals and

microorganisms by physical, chemical and low vacuum methods for scanning electron

microscope.

512 505 fwAnemain 3(2-3-4)
(Aquatic Toxicology )
ansiviardunsennasiiv Awdsundu Rufisniisesuiviilimeonasivideds
nalnnsiinfiv nmsinanudufiv wastadonsdunndeufitnaseninudufv
Toxic substances and their harmful effects. Acute, sublethal and chronic toxicity,

modes of action, toxicological measurement and environmental factors affecting toxicity.

512 506 wallauaznsinzidieniasdeianisAnemedaine 5(3-6-6)
(Techniques and Instrumental Analysis in Biological Study)
wmailauaznisiasgidioniosdaiiioldlunisuenarsiinmliuians nisudn

wauRved nadadlagy nsldndesganssmingeaisaivud N15IATIERAINNTTINGT NSATIAADY

mudufiviewaduazamnuinunivesty wedansuenids mslaauis wazidewdsuianalolng nns
naneiugluvaeanaaes UAsenanld levslawdy mafuniunuarnsiessideyaainnismeass
Techniques and instrumental analysis for purification of biological substances.

Antibody production. The ELISA technique. Fluorescence microscopy. Biological image analysis.

Cytotoxicity and gene abnormality assays. Isolation techniques. Cloning and nucleotide

sequencing. /n vitro mutagenesis. Polymerase chain reaction. Hybridization. Collection and

analysis of experimental data.
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512 507 Ussiudaineimunszud 3(3-0-6)
(Current Issues in Biology)
Feaamzihaulanstaines Ussiiuluaaunisaliagduiifsdesiuivinewas
FIneUszand
Topics of interest in biology. Current issues related to a particular area of biology

and applied biology.

512 511 TugAAnSUB AT TS 3(2-3-4)
(Advanced Cytogenetics)
lasasnsvadlasiuley wagAnusUsUTINYeEIsiugNIsy vann1sveYadanusAEns
seaulianawazn1sUseynaly
Chromosome structure and variation of genetic materials. Principles of molecular

cytogenetics and its applications.

512 512 WUFAEAIN1SAEDN 3(3-0-6)

(Transmission Genetics)

MseeMeAUENITNANLNYYBALLIAA MTAATIEiMeTUsNTTY Mviunuilaslalay
nsiausIntuvesdu nstenendnvaiisatesdiuma siugnssuiiaiuausedunaisguas
Wugnssuueniadua

Mendelian genetic inheritance, genetic analysis, chromosome mapping, gene

interaction, sex-linked inheritance, polygene inheritance, and extra chromosomal inheritance.

512 521 darineuazmalulaudamaiuifvasiivaiutugs 4(2-6-4)

(Advanced Postharvest Physiology and Technology of

Horticultural Crops)

nMsdsunlamd@inet Fuall wazaisinevefivnaaandansfuies ndnnis
uarIB MU URguanAnnandInsAURY) MIUFTRIUISAAUTIY 1NRTTIULATAMAINYBINERND 11T
U557 N5UTMINUlUlsIusy MSAUSIY N1sTUES NTRATA mw%mil,l,azﬂﬁﬁ’a@LLaﬁwaaﬂummﬂ
Siefivnaan lsauazuuawesndnnandinsifuifeinaenaumeluladig 4 Alflunisdnoiguas
SnviAnNNUBINANNAVAINTAURE SEUUNTUIIY

finsfnwuenanui

Biological, biochemical and physiological changes of fresh produce after
harvesting. Principles and methodology of produce care after harvesting, packinghouse
operations, standards and quality of product, packaging system, packinghouse operation,
storage, transportation and marketing. Retail fresh produce- care and operation. Diseases and
pests of produce after harvesting and technologies for prolonging and maintaining

Field trip required.
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512 522 FYNYAENS 3(2-3-4)

(Weed Science)

dauguingn G NMsunsnsEatewasNIsIuUn IRy ANduRusTEnINa Iy
wayiivls JoymniiAnanivity Bnstestu wagniseueuiidn

finsfinwuenannuil

Morphology, ecology, distribution and classification of weeds. Relationships
between weeds and crops. Weed problems, protection and control.

Field trip required.

512 523 madouaninlufia 3(3-0-6)

(Senescence and Aging in Plants)

nswasuulamneassine Tuad vesfivserninanmsdenanimuasmsdsuulases
Aanssuveseulasiing 4 nsudnesiukaraesiuu AnulaUnAMESTIngT suuadasy n1sgeulNves
HAlILaYNTNaNTIN N1INBUANBIOUINLKALALEINTAEY UL LY

Physiological and biochemical changes in plants during senescence and enzyme
changing of activities, ethylene and hormone production, physiological disorder, free radicals,

fruit softening and abscission, responses to wounding and chilling injuries.

512 524 1584 INEN 3(2-3-4)
(Palynology)
douguingn n133wun Nsseuily Mawseudladisauaralesvesiiy nsUssenald
Uselondluinermansanundun
Morphology. Classification. Identification. Microscopic slide preparations of

pollen and spores. Applications to other branches of science.

512 525 LIUNUDATUVDINY 3(2-3-4)
(Plant Metabolism)

nsAnwTuguRgIiuNTEUIUNMIMALUMUBATUd A Msvnglauaznisdunsieni

o

A
was Mafunarnmaimdsnulddlnduuselend wunvedduuasnihiivesisiu aslulawse wae
laguludty sruumsmuauuuUoATITesiwtmanduasflAnd

Advanced study of major metabolic pathways. Respiration and photosynthesis,
energy trapping and utilization, metabolism and functions of plant proteins, carbohydrates and

lipids. Chemical and physical regulatory systems in plant metabolism.

512 526 AnuduuSsErieRTiuthuazsneImns 3(2-3-4)
(Mineral Nutrition and Water Relations of Plants)
U eskars e slud U UeATLLATTIAT N13gRTu M Msaza
wagmsAsuudadludumsduriduesihuagsnoims manuudeuussny en1sRnunineaiszes
iy nanuuds uagUszdvBnmnslith wugnsauvesdnuasnsaise e testulasumsvesity
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Roles of water and mineral elements in  metabolic and biochemical functions.
Water and mineral absorption, transport, accumulation and assimilation. Nutrient cycling. Plant
physiological disorders, drought tolerance and water use efficiency. Physiological genetics

related to plant nutrition.

512 527 wonuyiAans 3(3-0-6)
(Plant Geography)
QHAANTNIEAIN NTLULVANTIUNONYYIR NITIATIENFURUUVBINITUNINTEINLDS

[ '
A

naufivifidododdes Anviligmuazdadefiflaniwaernuvainvansveamssnidiy
finsfnwuenaonuil
Physical geography, floristic region, analysis of distribution patterns in vascular
plants. Investigation of problems and factors affecting plant diversity.

Field trip required.

512 528 Anenmansuazimaluladnsndnndaeldidugs 3(2-3-4)
(Advanced Orchid Science and Technology)
Hademsaisineriiinasenisuanndrolsl gnarmnssunisudnndaslsl nsUsulge

Aaunmnanglillagldivaiia DNA gnwas
finsAnuuenanui
Physiological factors affecting orchid productions. Orchid industry. Orchid quality

improvement using DNA recombinant techniques.

Field trip required.

512 531 walulagluuiy 4(3-3-6)
(Plant Genome Technology)
a15iugNITULAL 1AT9aT19v09TluniY N1sAIuANTEAUEULA AU aTaNugIu

o U =

dmsunsAinu3luniiy Pransaumemans MnaleiugLaznIInTIIdeuNINaIeiugiien1sUTuUR

v A

WUGHY NMTUSTENAATIUINTIUINONTTLUAENUGAY MITTMUNEETUTNY UaN1TNTIIARUANYMY

a

MANIZLA1ZV0INY

Genetic material and structure of plant genome. Gene and genome regulation.
Basic techniques for studies of plant genome. Bioinformatics. Mutation and detection of
mutation for plant breeding. Genetic material applications for plant identification, classification

and detection of plant specific characters.

512 532 waluladmenszideaiiadefia 3(3-0-6)

(Plant Tissue Culture Technology)

mawnzdssiedey  Jymussnstudeulunsmisides  duinenvesnns
wnzdsadodeit ﬂ’]iﬁmmﬂﬁﬂﬂflil,wwl,gmLﬁ@L?J@ﬁﬂj;ﬂiﬁi’ﬂisﬂﬁ@ig%’ﬂ@ NIRRLITLSHY UagnIs
Uz NALLTangle

finsAnwuenaniuil
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Plant tissue culture. Problems of in vitro contamination. In vitro ecology.
Applications of tissue culture techniques for plant conservation, plant development and
commerce.

Field trip required.

512 533 N159YSNEAUNAINUAL VB INY 3(3-0-6)

(Plant Diversity Conservation)

aNNsLaEIsN1seusNENUgY NseusnYANUvaINatevesily Jefuasdaldeved
WNsoUSNERUTNYRUUAINY 5UIANTEY

finsAnviuenaniud

Principles and methods of plant conservation. Plant diversity conservation.
Advantages and disadvantages of different means of conservation. Gene banks.

Field trip required.

512 541 N1INTNNYIINYITTAUAS 3(2-3-4)

(Cell-Based Bioassays)

AR IeINIIN TN INe s uadiieUseilunaidsvendnsudiiddewad
uywduazieaddn luidniuarluvaeaneans asiuugise wagduanudufivannuas 5 ild
Ussiuanufufiveesdaulanyasusowaduazan siugnssumeinnsgiuana

Importance of cell-based bioassays to evaluate the adverse effects of products
on human and animal cells both in vivo and in vitro, anti-cancer and anti-phototoxicity.
Methods used to evaluate cytotoxic and genotoxic effects of xenobiotics according to

international standard.

512 542 fa3negn 4(3-3-6)

(Malacology)

ounTisnu dugAner meiana @3N uazdneingvemos uvosdi
ANUEAYNINATYTAILAZNTUNNE

finsfnwuenanui

Taxonomy, morphology, anatomy, physiology and ecology of molluscs.
Emphasis on those of economic and medical significances.

Field trip required.

512 543 IngraFanudey 4(3-3-6)
(Carcinology)
FugniAver @3Tinen msdadiuun  MsuwsnsEans wasdusedd vesndanided
ddymaassgialutiduaztdmeia
finsfnwuenaaud
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Morphology, physiology, classification, distribution and life history of
economically important freshwater and marine crustaceans.

Field trip required.

512 544 Aiuasuazdranssuiiode 3(3-0-6)

(Stem Cells and Tissue Engineering)

FAnervesafuas vlalaznsindnunafiuas afuwadIndgeu afuwas
yndlodeilladiute aliueadildannsnioniigadsnies augaslumsiiemnssniedouas
meamﬁﬁuvj ndnnsvesimnssnieide lasudodonnsssumiviensdnaned nssuislunis
UizﬁwﬁmamﬁmﬂmﬁmﬂﬁmLﬁmﬁlaﬁm%’umimﬂmaﬂq

Stem cells biology. Types and characterization of stem cell. Embryonic stem
cell, adult stem cells, and induced pluripotent stem cells. Stem cells in tissue engineering and
regenerative medicine. Principles of tissue engineering. Natural and synthetic scaffold. Methods

for fabricating tissue-engineered products for implantation.

512 545 UsAninenduge 4(3-3-6)

(Advanced Parasitology)

Fuguiner $anen Fuedl a35Ine waginenpliduiuvesinsindaiiduusan uas
MueUNeNs ANuduTusIEIaUdanaslaad nalnnisviliiAnlsa n1sdunisgnsuvedlaad wazn1s
muan mideiegluanuaulaluiagtu Weldlunsnaitedelures fiRnisuaznaauny

finsfnwuenaniui

Morphology, biology, biochemistry, physiology and immunology of parasitic
protozoans and helminthes. Relationships between parasites and their hosts. Mechanisms of
pathogenicity, host defense and control. Current research interests in applications to laboratory
and field work diagnoses.

Field trip required.

512 551 Ay 4(3-3-6)
(Immunobiology)
Wwuin1sves¥iiine1giiauiy giduiuusfiiida n15andneumiay n1sWamun
Flmeswandaideny gRAuiuanziazs auAaUnfvessruunifuiu nsuanindu
Evolution of immunobiology, innate immunity, antigen recognition, lymphocyte

receptor development, adaptive immunity, immune disorder, and vaccine production.
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512 552 wasaunug waznsldustlevivasvadluszuudunug 4(2-6-4)
dnfidaegndnstium

(Mammalian Gamete and Application of Reproductive Cells)

Fuguinet aisivenesduaiiveseadduiusinaduasinadovosdniifosgndae
thun TunmswBsuuaneadduiugieunazviimsuiaus snunsuaswinfivesiuiiinwadduiusuas
Sunsznihinlugmsufaus suitefleglumnuaulalunslivsslomiveneadduiuidnidosgnie
i

finsAnuuenaniui

Morphology, physiology and biochemistry of mammalian male and female
gametes including modification of gametes before and after fertilization. Characterizations and
functions of gamete surface interactions leading to fertilization. Current research interests on the
application of mammalian reproductive cells.

Field trip required.

512 553 Y 1vasuan 4(3-3-6)
(Fish Biology)
Fiinenazdndinewewadifinnudfymaasugio  ggnandld msUsudiu
Sruulivan mssadulawaziaun nssaduladude wagnsunluldusylowd
finsfnwuenannuil
Economic fish biology and ecology, spawning season, egg enumeration, growth
and development, maturity and utilization.

Field trip required.

512 554 NOANIIUERND 3(3-0-6)

(Animal Behavior)

NAILNALATNITOTUIENGANTINERN ﬂa%’aﬁmuqumiu,am‘wqaﬂiiu NS
WOANTIN NOFNTIURAUNG NsUsvendnIanginssudnd

finsfnuuenanuil

Observation and description of animal behavior. Factors controlling behavior.
Behavioral development. Abnormal behavior. Behavior and its application.

Field trip required.

512 555 InSAnentug 4(3-3-6)
(Advanced Ornithology)
MFIMUNTLA N1INTLINY NOFNTTY HAZNITUTUFIVBIUNADANIZWINA DY
fins@nwuenaanuil
Classification, distribution, behavior and adaptation of birds to environment.
Field trip required.
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512 556 Tnainenvasunadnnou 4(3-3-6)

(Plankton Ecology)

AITIVNOIVOIUNAINNOU AUANNUTIZHINUNAINMBUAUANINLINGDN B3AUTENY
yila N1INTENBLAazUNUIMTBLNnasnnouluszuuile LLuﬂﬁumiﬂizqﬂmﬁlﬁi’fLmeﬁmﬂumsmwLﬁym
Fihuarnsdanisuantayluuma

finsfnwuenannuil

Physiology of plankton. Relationships between plankton and the environment.
Species composition, distribution and functional roles of plankton in ecosystems. Potential
applications of plankton to aquaculture and wastewater management.

Field trip required.

512 557 walulagdmsuwaddunuguazaigau 4(2-6-4)
(Animal Gamete and Embryo Technology)
weluladtugsdmunsfinwieadduiuguaziisou nainioundomeadduiug n1s

Aedleleledlianuenmemuiimsldsesluy msufauuennis nsdeninadisou nsududaead

duiiuguaziigeu n1staau Nsvingafaensiuveseadduiusuasigou
finsAnuuenanui
Advanced technology for the study of animal gametes and embryos. Gamete

preparation, in vitro oocyte maturation including the use of hormones. In vitro fertilization.

Embryo sexing. Gamete and embryo freezing. Cloning. Gamete and embryo micromanipulation.

Field trip required.

512 601 dununTaInen 1 1(0-2-1)
(Seminar in Biology 1)
MsuauaLarn1saAuT et deNaTINe U aule

Presentation and discussion on topics of interest in biology.

512 602 fuUUIFINYT 2 1(0-2-1)
(Seminar in Biology II)
mMsyausiarnseAuTeTteitemadivinefiviavla
Presentation and discussion on topics of interest in biology.

512 611 nugaansluana 3(3-0-6)

(Molecular Genetics)

Flulind laseasnevesdu nsuaneonuazliuanioanvaddy NMSATUANNITHAAIDDN
vos8u Lofadnd madailddmiumsAnwinihiivestu Wugimnsmuaznisuszynd

Genomics, gene structure, gene expression, gene silencing, gene regulation,
epigenetics, techniques for functional characterization of genes, genetic engineering and

applications.
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512 612 Wugeansussend 3(3-0-6)
(Applied Genetics)
%é’ﬂmmazmﬂiuiagmdﬁuqmam% miﬂizqﬂﬂs{’ﬁmmﬁuwwé NINYAT YAFINNTIY
wardiminerAans
Principles and technology in genetics, applications for medicine, agriculture,

industry, and forensics science.

512 613 WugeansUszyng 3(3-0-6)

(Population Genetics)

eAUTENOUN LGN IIIVEIUTE1INT MmnudveLeadaLardlulnd augauszansves
g15Auarlnidsn nsdsunasmnuivesduuasdlulnd FBnsuszefiunisiudsuwlasnuivety
wazdlulnd Anuiuwdsmeaiugnssy fugaansussansuasIinminig

Genetic compositions of populations, allele and genotype frequencies, Hardy-
Weinberg equilibrium, changes in gene frequency and genotypes, methods of evaluation of

frequency changes of genes and genotypes, genetic variation, population genetics and

evolution.

512 614 Wadataniznanugaans 2(2-0-4)
(Selected Topics in Genetics )
nsAnwAuAIkazefuTglutansnfgIteatunMsinuInIeiugaans
A critical survey and extensive discussion of special topic(s) in genetics.

512 621 WITDLANIZNIINGNYAENS 2(2-0-4)
(Selected Topics in Botany)
nmsfnwruatazeiuMeluitalansiiiertoatun1sAnyImIangneeans
A critical survey and extensive discussion of special topic(s) in botany.

512 622 QUEARHENDRIERITL ARG 4(2-6-4)

(Advanced Plant Tissue Culture)

wadiwuazaiulsznavrsgadity Msmnzidsaduuile miLWW::LgméJULiﬂ%J A1S
wgidsdlnslimanad  mshwvdnnawsidsadedetuiiuguanlflumeluladdugs madszend
waluladmamnedesivdmsureeiusuiumnn msfuleiugin mseydnuwusity uaznisuan
asvfend

Plant cells and cell components. Embryo culture. Anther culture. Protoplast
culture. Knowledge implementation to plant tissue cultures to advanced technology.
Applications of plant tissue culture technology for mass propagation, crop improvement,

germplasm conservation and secondary metabolite production.
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512 623 aunsuAsIuRYTUGS 4(3-3-6)

(Advanced Plant Taxonomy)

UsiRveeszuumeg Tun1sdniunive nMsTwunidadiauinis wuifndeunsuisiu
nnannavesnItadefit nisuszgndldinaluladuareunsuis il fiRnaifleazandeya Ussidiuen
wazwhdeymilunisussdundadfaumsuiinuguesnguivy wuivaen

History of plant classification systems. Evolutionary classification. Taxonomic
concepts. International Code of Botanical Nomenclature. Applications of technology and
taxonomic experiments for data accumulation, evaluation and problem solving of phylogenetic
assessment, especially the flowering plants.

512 624 asssmsiulalumswnzidsaiedefiy 3(2-3-4)
(Growth Regulators in Plant Tissue Culture)
assansaule audRvesansisenisiiulanaznsladansissnsifuladnsunisnaniie
Temsnziasaiode
Plant growth regulators, their properties and uses for crop production by plant

tissue culture.

512 625 aynsuIsuBaaUnednualuasing 4(3-3-6)
(Architectural Taxonomy of Plants)
wnAnvesantnsdnualuasvunuuidsandnednualfis  NareInITLANLILIYDIAY

nsiseemvedlukazdenandeanidnednualiiy nyinuaznsussiliudeyasantUnednualiiy n1s

UssgevusuuisanUnednual veaignenisdnieg nsldvusuudsandnednualluoynsuisiuiiy

wayBaUszgnddue
Concepts of architecture and architectural plant models. Effects of ramification,

phyllotaxy and inflorescence on the architecture of plants. Measurement and evaluation of
architectural data. Descriptions of architectural model of angiospermous plants in different

families. Uses of architectural models in plant taxonomy and other applied works.

512 626 walulaBnsinzideaidedeng el 4(2-6-4)
(Orchid Tissue Culture Technology)
nMamzAsssuduEuRiivainransvesndeliluvasamaaes msveeiuUIIm

1N MsvenaenuazMsHauslunasanaass MsUuussiugndeliiflonsuanfivasslsauagiy

wlasiug mseusnuiderugndeld

finsfnwuenaanuil

In vitro culture of various orchid explants. Mass propagation. In vitro flowering
and breeding. Disease-free and transgenic plant production for orchid improvement. Orchid
germplasm conservation.

Field trip required.
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512 627 Ineduuilovesianan 4(3-3-6)
(Embryology of Flowering Plants)
Gouly: IngmarudugenainnninFaine,
sUnuukaznsiasuuUaslunssuiunmsauiuguesiivnen 1wy msaawaddusiug
N1 nsujausuazimuinisainlelnaduduuile welniinda wallan15nsuudie819 N3
Uszendineduuslevesiivnentumiasugia
Patterns and differentiation in reproduction of flowering plants such as
sporogenesis and gametogenesis, pollination, fertilization and embryogenesis. Apomixis. Sample
preparation techniques. Applications of embryology of flowering plants for economic aspect.

512 641 WVDLANIZNIENIINYT 2(2-0-4)
(Selected Topics in Zoology)
msnwfuniazefunsludeansifisadesiunsinwmedniiven
Critical and extensive survey and discussion of special topic(s) in zoology.

512 642 Meggifuiusziuwaduaziuana 4(3-3-6)
(Cellular and Molecular Immunology)
nalnseiuwaduazluanatunistesiunuewiogadn nizgiluiu lsagiivhaiunues

waglsniAutuunNIes
finsfnwuenaanuil
Cellular and molecular mechanisms to defend the body against invading

microorganisms, hypersensitivity, autoimmune and immune deficiency diseases.

Field trip required.

512 643 A9UINVIMIINITINNE 4(3-3-6)

(Medical Malacology)

vesidumvzilsausanlugaunasdnd mnuduiussevinaesuazysan wainves
msilsn Mssgylarmsindiun msmuguvesifinnuddymianisuwnd vuddeiegluanuaula
Tutagusnudsingrmenisunngd

finsfnwuenannuil

Snails transmitting parasitic diseases to man and animal. Snail-parasite
relationships. Disease transmission dynamics. Identification and classification. Control of
medically important snails. Current research interests in medical malacology.

Field trip required.

512 644 wAlAN15IENeTeviIngn 3(1-6-2)
(Research Techniques in Malacology)
Brsdnwmesluduiiegmusssumiuazluiesufiinns Bnsdrsa wadamsifu

M0E19 kAENITIATIEYTEUA
finsfnwuenaaud
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Methods of studying snails in natural habitats and laboratories. Survey methods,
sampling techniques and data analysis.

Field trip required.

512 645 WATANTSITENISUTER NG 3(1-6-2)
(Research Techniques in Parasitology)
mumﬂmwﬁLLa3mﬂﬂﬁﬁ’ammmiﬁm%aﬂiam nMATzvideyataynaTnveIUsyyIng

Usdnuaglaad n1smiuauUsan
finsAnuuenanuil
Theoretical and practical aspects of parasite transmission. Data analysis and

dynamics of parasite populations and their hosts. Parasites control.
Field trip required.

512 646 AATININ 3(3-0-6)

(Biomaterials)

ndnnsfiugiulunisiimnssutaniinm auaudifmaaduaznenisninvesian
I TAATINMAINNITANATIER TAATININAINGTTUYIR N15IATIUN N15UTERAYF N1INAROUAIY
dhituldmathnwuardunsisessriadodeuas Tandanm

Fundamental principles in biomaterial engineering. Chemical and physical
properties of biomaterials. Synthetic biomaterial, natural derived biomaterial, characterization,

fabrication, biocompatibility testing, and tissue-biomaterial interaction.

512 791 Ingtinug #Anfiguin 36 wiqenin
(Thesis)
Relwidenuraulans@iive luanumuauvese1asdisny

Supervised research on topics of interest in biology.

512 792 Ingdwus fiadiguin 18 wiaeia
(Thesis)
Wolurdoiaulans?rine luanumuauveseraseiuinm
Supervised research on topics of interest in biology.

515 502 aonuszgnAdmIuTingainen 3(3-0-6)

(Applied Statistics for Biologists)

wWIANUARYRIeYAalR aTlan1sduiiag1s MsUTIENAT Wagn1INAdRUALNFATIY
NSEAR NMTORNLUUNITNAADY NITIATIZRAULUTUTIU NMTAATIZRAULUTUTIUTIU N1T0A0DBLTI
i uazavduius nsnnnesasdadin adafildldwisiwes

Concept of statistical data. Sampling techniques. Statistical estimation and
hypothesis testing. Design of experiments. Analysis of variance. Analysis of covariance. Linear
regression and correlation. Logistic regression. Nonparametric statistics.
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nasinIsEEINSANEININRENEAS

WWUW N WU N 1

iauoInenfinusuaraousumsasuinadugaine Tnsnagnssunisiiaantugaufine
fuusats wardoadussvuleliauladrfuidd dmunanuinednusuiediunisesiveinug
Fodldsunsafiani wiesgesldfunissousulvafuilunsassedumanioseivuunvang
ANANANLUTENARAIENITINITANTEANANE 1389 MdNIAAITINSRANTAUNINTANTINTYINTERTUNST
IHEUNINAIUNINIYINTT

WWU N WUU N 2

Anwseinasuiumaidunlundngaslaeasdesldsfuazuuuadglisngi 3.00 910
55UV 4 seRuRzuuuvdaifleurh wSeuiaaueineinusuazasuinunsaeuunidduaarelag
AugnssuMITanTugauAnuduusisiaasfeadussuudalifaulad fuilald

nanuAneinusviodunisvesinerdnusieldfunsianiviesdaioslfiunseeusu
TiaRuilunsanssedumAniossfuuunandaunwauUse naRMENTINN1TNNTEANAN Y 1309
MENNAINNITRINTUNNTATNTIVINTAMIUNM TRBUNTHANUNSIVING MiFotauesofUszy o
Fmnslasunanuivausatiuanysal (Full Papen ldunisafiusilusisswduidosannsussa
371715 (Proceedings) A4Na17

u 9

Julumudedsfuuminerdefaling Idenisfinesedududindne w.e. 2550 waz/
viofifinsiasundasnends uazdulumulseniansensisdinwidnis (309 InasiuRsgIUNdngns
sydutudiadnw w.a. 2558 uaz/miefinsudsunlainiends

thdnwFeainfunsssgAnnmsssiununniviessdunafiietestuauegades
1 ¥t wavasuifunsnufefulsslonidlisu fusvnngludumiaonianunluinerdnusyes
unAnw
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