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9. Anedinus Liteandn 72 wileia

01401699 Anendnus
(Thesis)

Tunumbheinnunaeandngns  hidesndt 48 midefn
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- duan 4 whedn
- Jynendedu 1 wihein (ddumhein)
- Avueniden laitfpani 8  wihein

% Aendinud lLitlesnan 36  wiheia
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. Aynen lddesndt 12 wioein
- dunun 4 wioeia
01401697 A
(Seminar)
- Aynandedu 1 wdaein (lddundaein)
01401666 Uszaunisalnsaeungnumans
(Teaching Experiences in Botany)
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- Ay neniden lidesndn 8 wiaein

TindndeniSausnedngia 014016xX laltipanin 6 niein fadieg1esedndelull way/mseidensigdvluauiviieitasseau 600

laidesnin 2 daefin

01401611 winlduanidTenslassadawasWaunvosie
(Research Trends in Plant Structure and Development)
01401641 WRLTLATENANUAINNAERALBUNTHITTUVDINY
(Research Trends in Plant Diversity and Taxonomy)
01401642 wwaltdeddemangnuaivasivayulng
(Research Trends in Phytochemistry and Medicinal Plants)
01401651 KUUTIBBIINGNYAERS
(Modeling in Botany)
01401652 wUlHUATENINLNUOATUTO Y
(Research Trends in Plant Metabolism)
01401653 d@NnenszivlanavemsiuiuswuvedumAluiyaen
(Molecular Physiology of Sexual Reproduction in Flowering Plant)
01401661 wunldundTensinaineuas Tinuvesiiy
(Research Trends in Plant Ecology and Evolution)
01401662 wunldunITenamalulagdaniniiy
(Research Trends in Plant Biotechnology)
01401665 aunnsraustugduisinevesity
(Advanced Phylogenetics in Plant Biology)
01401691 sufouisisetugimemngnueans
(Advanced Research Methods in Botany)
01401696 Fesanigmamgnuaans
(Selected Topics in Botany)
01401698 Uy
(Special Problems)
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(Research Methods in Botany)
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- yuenden lddeendn 15 wiqeia
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ngAniamansitsiugs
(Advanced Plant Anatomy)
douginevesitunen
(Morphology of Flowering Plants)
nsauRuSuuUABINAYeIiYnen
(Sexual Reproduction of Flowering Plant)
Jalnlad

(Algology)

luslelad

(Bryology)
llaswaliamsfiniion1sise
(Plant Microtechnique for Research)
LSeyInen

(Palynology)
quwmgﬂiu%ﬁm‘ﬁyuqq

(Advanced Plant Taxonomy)
auNIuIs UM

(Grass Taxonomy)
aunsuIsuiisunaslalalg

(Fern and Lycophyte Taxonomy)
uEuazIRIYLAUIATO I
(Light and Plant Growth)

A3TIME1TUGBINTTIAT YU VO Ity

(Advanced Plant Reproductive Physiology)
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(Stress Physiology of Plant)
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01401662
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01401698

ATinemsasyivlnvesiiy

(Physiology of Plant Growth and Development)
mnuduiugveuaznsuandeuialuity
(Relation of Water and Gas Exchange in Plant)
asmuANNsesyiulnvesiivuarn1sUseynd

(Plant Growth Regulators and Applications)
BLNUDATUVDINY

(Plant Metabolism)

ngnwAll

(Phytochemistry)

antnudnualiiy

(Plant Architecture)
mmmzLﬁuml,f'jaLﬁ@ﬁﬁzﬂmmﬁﬂﬁzqﬁﬁ

(Plant Tissue Culture and Applications)
Tansanuduaznisussendluivingnvesiiy
(Phylogenetics and Applications in Plant Biology)
nylasgiteyadmiuinngnuaans

(Data Analysis for Botanists)

nsiinduguiy

(Plant Morphogenesis)

AraITIne i

(Plant Ecophysiology)

nonuieans

(Plant Geography)

Anaingruuunlulniou

(Tropical Terrestrial Ecology)
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(Research Trends in Plant Structure and Development)
wldnuddennnunaInNTaNe L aUN SIS TR INY
(Research Trends in Plant Diversity and Taxonomy)
wwnldunwidemangnuaiivaziivayulns

(Research Trends in Phytochemistry and Medicinal Plants)
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(Modeling in Botany)

WUl TNNUATEMANLNUDATUY O IY

(Research Trends in Plant Metabolism)
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(Molecular Physiology of Sexual Reproduction in Flowering Plant)
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(Research Trends in Plant Ecology and Evolution)
wuldunudTenanaluladdaniniy

(Research Trends in Plant Biotechnology)
Waunmarirustugduiaineveity

(Advanced Phylogenetics in Plant Biology)
sufouisidetugimmanuenans

(Advanced Research Methods in Botany)
L%‘aaLawwmﬂwqﬂwmam%

(Selected Topics in Botany)

Jgymdiveig

(Special Problems)
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2. Anenfinug lddesndn 48 wiaehin

01401699

Ingfinus 1-48
(Thesis)

A195uU185183 81

sednfidusiaivivasdngns

01401611

01401641

01401642

01401651

01401652

01401653

HURHNUAITENTASIAZ AN AIUINSVDINY 3(3-0-6)
(Research Trends in Plant Structure and Development)

mAfeidutagiulumulasehasginunmsvesiiv indesloriuatslunsinlassadeiiy nsnulanaiiesziuganinvesiis ua
nsfnmaarnsadeutiafeiiisidesiuiannmaiio mavszandliludumsifeTinemesivtugs

Current research in plant structure and development. Cutting-edge tools for measuring plant structure, examining plant
ultrastructure, and following and identifying factors related to plant development. Applications for advanced plant biology

research.

wulINUITENIIANUNAINUABUAZOYNTUTISUNY 3(3-0-6)
(Research Trends in Plant Diversity and Taxonomy)

mAfeRdutagiuluammanivannvats synsuismu uar msdaszuuvesity eiesleviuaislunisdmamiumainuats n1sdadiuun
uaz mMassde mavszgndldludunmseysnduazmslivssleniagnedsbu

Current research in plant diversity, taxonomy, and systematics. Cutting-edge tools for diversity inventory, classification, and

nomenclature. Applications for conservation and sustainable uses.

wualdunudTenengnaiivasivagulng 3(3-0-6)
(Research Trends in Phytochemistry and Medicinal Plants)

mAdeidutsgtulumrmgnuedasiivauulng Wiosdevuaislumsssyinfivayulng mean nsuenans uay manadeuqvsmedanm
msUsgynaldluiumsinduunuaensianedos aeisssuna

Current research in phytochemistry and medicinal plants. Cutting-edge tools for medical plant identification, extraction, isolation,

bioactivities assays. Applications for classification and natural products development.

WUUT1ABININNEATENS 3(3-0-6)
(Modeling in Botany)

wluvimivdnvesnisaiauudtaesuasnstssendlusiuassingvesiisuar inainet wadalunisivun Ysely waeiaiuiiuudiass
Fasmemsiseuiveaaieaiiensiuunnguuaznisyiiue

Core concepts of modeling and applications in plant physiology and ecology. Techniques for model specification, evaluation, and

improvement. Machine learning methods for classification and predictions.

#uRlHNUATEN U UDRTUVBINY 3(3-0-6)
(Research Trends in Plant Metabolism)
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USuusaiugity
Current research in plant metabolism. Cutting-edge tools for mechanisms of metabolic pathways. Applications for plant

production and breeding.

d3Tmenszaulinanavesnsaunusuuuadenaluiivaan 3(2-3-6)
(Molecular Physiology of Sexual Reproduction in Flowering Plant)

nsruIuNISinnen Mitninen nsaivavesuarluleda msafavadduiug nalnnisaneisa sunsisensenhasyuazinasinely
Tademupunsiianen BumuaunIsinnenuazNsLantesn Nsanenendyarudninsiinnen

Flowering process, floral induction, sporogenesis and meiosis, pollen mechanisms, pollen-pistil interaction, factors controlling

flowering, gene controlling flowering and expression, flowering signal transduction.
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01401698

wulTuuidenednaingazdTauinnsuesineg 3(3-0-6)
(Research Trends in Plant Ecology and Evolution)

mAfeRdutagiuluamninmveuasiiaunmsvesiiy edsslevuaislunsinnsitardunnzidoyaivanuaromainminguas
Tawns Msusgendldludunisinnisnenugiioniauageysng

Current research in plant ecology and evolution. Cutting-edge tools for analyzing and synthesizing diverse data in plant ecology

and evolution. Applications for climate and conservation managements.

wudldueuidenamaluladaninine 3(3-0-6)
(Research Trends in Plant Biotechnology)
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mamalulag¥inin nsussgndlddmivanamnssy
Current Research in plant biotechnology. Cutting-edge tools for secondary metabolite production, plant cell and tissue culture.

Emerging fields in plant biotechnology. Applications for industry.

Aaunswanugtugduiainevasiiy 3(2-3-6)
(Advanced Phylogenetics in Plant Biology)

WaunnsidauivgnasmalulaglunsdnundSannmsniug nmsftsgiiimsaisdiadiannnismamusias maussgnafiddy
Tumsiinaineuagdiaunisvesits UjiRnmsaseunqumsiliiAasavesismsfnunilidutiagiu

Philosophical and technological development in phylogenetic studies. Examination of phylogenetic reconstruction methods and

major applications in ecology and evolution of plants. Labs cover implementation of the current methods.

Uszaunisalnisaaungnedans 1(0-3-2)
(Teaching Experiences in Botany)

Uszaunsaimanseanarn1snunumsaey. msaeuluiesuiinig wallanisiananisiteus ldnmeungnumans lngeganele
NSAIUANRHATBIBTINTE

Experiences in teaching preparation and planning. Practical laboratory teaching. Learning evaluation in botanical courses under

supervision of lecturer.

sufeuisidutugamengnuanans 3(1-6-5)
(Advanced Research Methods in Botany)

szLﬁwi%'%ﬁa%uqqmqwqﬂwmam% mﬂ%mﬂﬁﬂﬁ?uqaLmsm%qﬁmawwmqLﬁamﬁﬁwwwqﬂwmam% MyNATIEINERALAY
nsUsznana Msdawiouduatiuiion1siisinisinms uasmsthiauslunmsuszgainms

Advanced research methodology in botany, advance techniques and specific equipment for botanical research, statistical analysis

and data processing, manuscript preparation for publication and presentation.

(3DRNWIZNINGNAENS 1-3
(Selected Topics in Botany)
Faaanismangnemansluszauliygen idessalisuiladiluusasaianisine

Selected topics in Botany at the doctoral degree level. Topics are subject to change each semester.

fuuun 1
(Seminar)
msihigustazedUTedeiuaulunimgnumansszaulsggyien

Presentation and discussion on interesting topics in Botany at the doctoral degree level.

Uyyivay 1-3
(Special Problems)
nsAnwAuAIIMIIgnueEns seauUSyyen wasseutsalsudusnenu

Study and research in Botany at the doctoral degree level and compile into a written report.



01401699

Ingrtwus 1-72
(Thesis)
eluszauUSgyguen wavissuisadeumduinerinus

Research at the doctoral degree level and compile into a thesis.

eInfidusiaivivesndngnsdu

01401511

01401513

01401514

01401522

01401523

01401531

01401541

neAnIAmansRTduge 3(2-3-6)

(Advanced Plant Anatomy)

Tassaumelusasimuinisvessaduanilodeiiy nalnmetugmansuazmsdeuanmmneinamanslumsaiguesiviivieddes

mMsUSuiMmMImeimamansseanmuindeusng q dnvasdmihiveaield suduiusseridaseduarnalnmsrhauneluresii
Internal structure and ontogeny of plant cells and tissues. Genetic mechanisms and anatomical differentiation in development of
vascular plant organs. Anatomical adaptation to various environmental conditions. Wood functional traits. Relationships between

structure and internal functioning in plants.

fugruingrvasivaen 3(3-0-6)
(Morphology of Flowering Plants)

T0dn3%30 Wanisvedlassadeiy dnvazniand n1sufaus nsdaduuilowayiTauinsminuguesivnen

Life cycle, ontogeny of plant structures, sexuality, fertilization, embryogeny and phylogeny of the flowering plants.

nsduiuguuuanfwaAvasiiynan 3(2-3-6)
(Sexual Reproduction of Flowering Plant)

nstnihaen n1sasyreseitizaen mainavesuasluleda mafnwadduiug nalnnsaeisa sunsisersenirasauazinasinadly
N3EUUNNT M3Ufaus nsasguewa uolndndauarnmsialaglinauiug n1siaduusle n1seSyvesudn Msunsiuguosudn
nalnIzezinfIveuan N1599NUBINAALATNISIISYVBINAT

Floral induction, floral organ development, sporogenesis and meiosis, gametogenesis, pollination mechanisms, pollen-pistil
interaction, fertilization process, fruit development, apomixis and parthenogenesis, embryogenesis, seed development, seed

dispersal, mechanisms of seed dormancy, seed germination and seedling development.

dalnlad 3(1-6-5)
(Algology)

Fugrine a3sine Gnainet I9nsdin Waninms mamedes msnunuwanduin anaduie mslivssloviuend wey
Auddymaiiuasygia fnsfnyiuenanui

Morphology, physiology, ecology, life cycle, evolution, cultivation, collection and preservation, toxicity, algal utilization and

economic significance. Field trip required.

luslelag 3(2-3-6)
(Bryology)
duguinen @35Inen 193nsiin Aaunnis wasliuainewesiivnguluslelud dinsAnwiuenaniud

Morphology, physiology, life cycle, evolution and ecology of bryophytes. Field trip required.

lulasmatianiesiyiinenside 3(1-6-5)
(Plant Microtechnique for Research)
wallanswseudiegeiuielifinuide Sgyuedl myszyasiegmeluwad wasinalianiindosganssmi

Plant tissue preparation techniques for research, histochemistry, identification of cell constituents and microscopy techniques.

Ly Inen 3(2-3-6)
(Palynology)
duguinen @35Iven Msanesay warladenifeitesiunisuaus nsldsallunisiuunfisuaznisussand

Pollen morphology, physiology, pollination and factors affecting fertilization, palynotaxonomy and applications.



01401542

01401543

01401544

01401552

01401553

01401554

01401555

WanYoYNTUASIUDUGS 3(3-0-6)
(Advanced Plant Taxonomy)

punaAT BTN nsaseguuuUTannmenAtugiulu msnunuesieneiinvaei @ muidoyaiudug e
Wugmans iwadingt ngnuaiiuazlnana nsfnwuenannud

Experimental taxonomy, phylogenetic reconstruction, collection and analysis of informative characters including morphological,

genetical, cytological, phytochemical and molecular data. Field trip required.

AUNTUITIUNG 3(2-3-6)
(Grass Taxonomy)

Fugruinen Msduun n3sey nsiede eIV MansEeELg duiven n1seying wesnslivssleniResdvg
finsfinwuenanud

Morphology, classification, identification, nomenclature, diversity, distribution, ecology, conservation and utilization of the family

Poaceae. Field trip required.

aynsudsnusuuazlalalvd 3(2-3-6)
(Fern and Lycophyte Taxonomy)

duguinet neiniamans NM3Iwun MITEY N19AITR ANUVAINYIATY NMInsEateug Tniven waensidusslevidiiisuuaglalalng
= = =

finsAnyuenaniui

Morphology, anatomy, classification, identification, nomenclature, diversity, distribution, ecology, and utilization of ferns and

lycophytes. Field trip required.

HAAZNSLSYAU N YDINY 3(3-0-6)
(Light and Plant Growth)

sy narauRvomaduussenauasliin ssuuiunasosiio ms%‘uLLaaluL%auvg'uﬁmLLazﬁmfw Awduiusserinauasiuiladesu
fifnasensiTudulnvesiivuaznislinandn wastunisnevauewnsineaisine1vesiis wallladuaniisiienmsiaiaydulavesivuay
nswaniiy MeAfeiAedeatu faiusueuasiuiiv

Nature and properties of light in atmosphere and underwater. Photoreceptor system of plant. Light interception in plant canopy
and aquatic plant. Relationship between light and other factors effecting plant growth and yielding ability. Light and
ecophysiological response of plant. Artificial light technology for plant growth and plant production. Research on light-

vegetation interaction.

#3TIneTugeUaINsLRSyusva sy 3(2-3-6)
(Advanced Plant Reproductive Physiology)

nsrvaunstniliiinaenseduliana n1seenaen JadumUANNIMIVUALAZUARLNA A3TINE1UBINTTTUALTRILIVDIIADALTE
nsufausluiomanss msuszgndnnuineaisineweasiuiugimnssufis fimsAnwiuenanud

Molecular process of floral induction, flowering, controlling factors, sex determination and expression, physiology of pollen tube
growth and development, in vitro fertilization, applications of pollen physiology in plant genetic engineering. Field trip

required.

H35INPIANULASINVDINY 3(3-0-6)
(Stress Physiology of Plant)
ANILASERINDYLABaTEYateanTIULarnalnnsdasiufiedduiiy anmwadeunvihliiinaueionaineyyadassveteendiau

Oxidative stress and defense mechanism in plant, conditions enhancing oxidative stress.

#339MeIN5ASYRUTlnVRINY 3(3-0-6)
(Physiology of Plant Growth and Development)

nsrurunsuasafeaiuaunisasyiulavesity n1seen msduledildiientume niseenaen nssgvesmanIsden 13319 uaz
msitne fnsdnsuenaad

Processes and factors controlling plant growth and development, germination, vegetative growth, flowering, fruit development,

senescence, abscission and dormancy. Field trip required.
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01401558

01401561

01401562

01401564

01401565

ANUFURUsSvasLazn1suaniU s uLAEluNY 3(3-0-6)
(Relation of Water and Gas Exchange in Plant)
anmeimawaviluAunlasulUluseuiu nswandsunialulusasnisaetih sadndlulu dnsAnwuenaniui

Diurnal change in climate and water in soil, leaf gas exchange and transpiration, leaf water potential. Field trip required.

d13A7UANMIREYRUTAYaINBLAZN1TUSTINA 3(3-0-6)
(Plant Growth Regulators and Applications)

Uszinnvedansnivannsasyiulavesity Hiduasie nsangleudynyu ﬂﬁiﬁmi@@ﬂqm%mm&ﬁmmmmm%zglﬁuimaﬂﬁm
ﬁ’]ﬁ?j)UEj’;ﬂﬂ’liLﬁ]%vaaiJIm NIRBUALEaINYDASAIUANN TS YAUINTEINY UNUINTesIAIUANNITRSIAULAvesiunels
anmwndenilivingan nmsUssgndldansmuny msaiauivlavesivluin saldl lisen wasiivasvgia

Types of plant growth regulators. Biosynthesis, signal transduction, mechanism of action of plant growth regulators. Growth
inhibitors. Plant responses to plant growth regulators. Roles of plant growth regulators under unsuitable environments.

Applications of plant growth regulators in vegetables, fruits, flowers and economic crops.

LUILNUDATUVBINY 3(3-0-6)
(Plant Metabolism)

a a

Msdaazimenas 15mela wagnismngladiouas wunuedBuvesensusukaran el lassasne g uaznisdunsiey
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astiluanaidussdusznouluwadiis liun witwad nsaidinddn nsnexily ey wardla msduaneinsdedaygin uas
nIReUAUDIDINYROgOIUY

Photosynthesis, respiration, and photorespiration. Metabolism of carbon and secondary metabolites. Structures, functions, and
syntheses of cellular components in plant cells including cell wall, nucleic acids, amino acids, proteins, and lipids. Synthesis,

signal transduction, and responses to phytohormones.

ngneLAl 3(2-3-6)
(Phytochemistry)

° W

wrsaiuliauaznisunsnszatevesansusenauniegiiluity ansusenauddty Fnsmangnuadl msarin msuen wagn1sviasliusgns
N1593UIHEATIATATINVBINTUTEVBUALA NIV TN
Origin and distribution of secondary constituents in plants, important classes of compound. Phytochemical methods, extraction,

separation, isolation and purification. Structure elucidation of pure compounds and biological activities.

andnednwaliy 3(3-0-6)
(Plant Architecture)

andnednuaiivy laswaadasnadinveuseuny Mylawaznsusslivandnednualiity anuduiusseninanUnednualiiviv
Jagiennia anUnednvalitviunisnevauemsdinmaisiver Msussendanuinandnednvaliitlunisssfiunsasayivlaway
nslinarEn

Plant architecture, plant canopy genometrical structure, measurement and estimation of plant architecture, relationship

between plant architecture and microclimate, plant architecture and ecophysiological responses, applications of plant

architecture for growth and yield estimation.

nsnziRsatieldefivuaznsUszgnd 3(2-3-6)
(Plant Tissue Culture and Applications)

v ¢

wannsuasUsznvesnsvistssiledeiiy msuszgndnsnisidssiledefitlunisveneiuguiuamnn nsfiuinyiuazeyindiug

a

naUsuleiug mandaiivdaenlisauagnisudnansyiegd

Principles and types of plant tissue culture. Applications of plant tissue culture in mass propagation, preservation and

conservation, improvement, production of virus free plant and secondary metabolites.

Fmunnisviinuguaznsuszandludinerva iy 3(2-3-6)
(Phylogenetics and Applications in Plant Biology)
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Core theory and methodology for comparative biology, including phylogenetic reconstruction and its applications in plant
systematics, biogeography, conservation, ecology, and evolution. Labs cover the major algorithms and software for the

methods.

Uszaunisalnisaaungnedians 1(0-3-2)
(Teaching Experiences in Botany)
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Practiced in supervising experience for teaching General Botany, preparation of lectures and teaching aids, preparation and
supervision of laboratory exercises, evaluation of student performance, responsible for coordinating and communicating with

the lecturers.

msnseideyadmiutinwgnuadans 3(3-0-6)
(Data Analysis for Botanists)
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Types of data in botany and related biological sciences. Uses of statistical programming to manipulate, visualize, and explore
data. Identifications of research objectives and appropriate analyses. Comparisons of means. Relationships among variables.

Experiments with multiple factors. Applications of classification and geospatial data in botany.

nMafndgIUNY 3(3-0-6)
(Plant Morphogenesis)
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Progress of plant growth and development. Differentiation and formation of plant cells, tissues, and organs under in vivo and in

vitro conditions. Applications for future integrative research.

ATy 3(3-0-6)
(Plant Ecophysiology)

nsnevausaznsUuiesivredademmennuasininaigldanmuindensuwuusing 9 nsuiusvesiivludsdugiuine,
mednamans @351 wazdieai

Plant response and its adaptation to abiotic and biotic factors under various environments. Plant morphological, anatomical,

physiological, and biochemical adaptations.

wonenliaans 3(3-0-6)
(Plant Geography)
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Ecology, origin, geographical plant distribution, environmental effects on distribution and utilization of plants. Field trip required.

AdInenvuunluniou 3(3-0-6)

(Tropical Terrestrial Ecology)
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Ecological characteristics, structure of tropical ecosystem. Classic and contemporary theories about origin and maintenance of

tropical ecosystems. Field trip required.
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01401591 szifisuisiTenrangnuedans 3(3-0-6)

(Research Methods in Botany)
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Research principles and methods in botany, problems analysis for research topic identification, data collecting for research
planning, identification of samples and techniques. Research analysis, result explanation and discussion, report writing,

presentation and preparation for journal publication.
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Y 2 (WA 2.1 LaZHY 2.2)
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