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(Thesis)
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3.4 A198UBIIWIVY

01401501

01401511

01401513

USEaamNEN NG N AN
(Comprehensive Botany)
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MangnuAtEns dugiuineiiy @35IMe1iY Aunainratevesiy Lay
faineriy MsdnahdeFonamenmgnumand n1sysanIsan
wanvanea v iiereseni ity
Botanical knowledge necessary for botany careers and graduate
education. Plant morphology, plant physiology, plant diversity, and
plant ecology. Exploration of specific topics in botany. Integration of
multiple disciplines for research extension.
meAnaraniieiuge
(Advanced Plant Anatomy)
Tnseadranislunasiauinisvengaduasiidoedia nalnnis

s

Wugmansuazn1sasuanmnianieiniadianslunisiaiguesity
fvioddse N1sUSUAMMIINEINAAERIROANTNWIAADNANY 9 GnLuELlY
wihflveailoldl Aruduiudsenindlassadauaznalamavhaumeluvesiie

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.

s

dougnuinenvasivnen
(Morphology of Flowering Plants)
79905830 Waunaseeslaseainafe dnymeniana n1sufaud
maiaduuilowagiiauinisuinuguesiynen
Life cycle, ontogeny of plant structures, sexuality, fertilization,

embryogeny and phylogeny of the flowering plants.
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01401514

01401521**

01401523

01401531

nsAuRugwUUDdLWATBIHYADN
(Sexual Reproduction of Flowering Plants)

nstniieen nsesnueseisizaen maiinalesiaslulada n1siin
wadduwug nalnnisaneisy duasisensendnasyuasinasinede
nsEUIUNMIMsUfaus mswdguema welniindauagnisiialaglinauiug
maiaduuile msesyreuudn msunsiugueandn nalnszesindives
WAA NMSIBNVBULAARANTLIIYTVOINAT

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.
wealnlad
(Algology)

Fugnuing mssey @35men msianaduls maiiiudegis nMswen

-

U3awd matwnides uagmsUsegndldueadvunaidn
Morphology, dentification, physiology, growth measurement,
sampling, isolation, cultivation, and applications of microalgae.
luslelad
(Bryology)
Fuguinen a@35Inen T9ans®in Timunis wagliningrvesiongy
TusTelwd fnnsAnyiuenaniui
Morphology, physiology, life cycle, evolution and ecology of
bryophytes. Field trip required.
Lulpsmaliamsfiaieniside
(Plant Microtechnique for Research)
wailanswiousetsitnileld@nunide fyvadl msseyaisiey
meluead wazialimmndesgansse

Plant tissue preparation techniques for research, histochemistry,

identification of cell constituents and microscopy techniques.

* §9e3mUuU
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01401541

01401542

01401543

01401544

\SYINYN
(Palynology)

Fuguinen a3siven nsaneisny uardedeiifeadesfiunmsujas
msldisglunisduuniivuaznisussynd

Pollen morphology, physiology, pollination and factors affecting
fertilization, palynotaxonomy and applications.
quwwnsn‘imu%ﬁugq
(Advanced Plant Taxonomy)

@ g

YNITUITIUTIUHTANS msa%’wgﬂLLUU%’wmmimﬁwuqﬁu’Luﬂ
A1959UTINkATIATIERENYAEA1 4 saisdeyadudugiuing
sugmans wadiner wanwiasiuasluana dnisAnwuenaniud

Experimental taxonomy, phylogenetic reconstruction, collection
and analysis of informative characters including morphological,
genetical, cytological, phytochemical and molecular data. Field trip
required.
auNIIAs Vg
(Grass Taxonomy)

as

AugIuing nMUN NSTEY NsReTe ATUMAINMATE N13NTEAE
Wug Guaine n1seysng uaznislduselevifvrsdng dnnsAny
uBNAA L

Morphology, classification, identification, nomenclature, diversity,
distribution, ecology, conservation, and utilization of the family
Poaceae. Field trip required.
aynssuLarlalalng
(Fern and Lycophyte Taxonomy)

dugruinegd nredniamians N13IIMUN N1TTEY N13R470
AUMAINKATE N13NTERTeRUg TlAined uagnislduselovlilsunay
Talalvd Insfnwiuenaniui

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

Field trip required.
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01401545*

01401552

01401553

aynsuIs el limuuniion
(Urban Tree Taxonomy and Ecology)

douguAnen aYnIUITIU N1TTNUN N155BY Mssedie AmNLMaINVaNY
nsnsEeug wastufieguasinaineivesliify ssuvilnmaniles Aue
wagauddyadlifuwaiies nsdnidenuialifuitougnluiuniles
fimsAnwuananiu

Morphology, taxonomy, classification, identification,
nomenclature, diversity, distribution, and habitat and ecology of trees.
Urban ecosystem. Value and importance of urban trees. Selection of
tree species for urban areas. Field trip required.
uaaznRIgyRulnvaIny
(Light and Plant Growth)

sssuvpnazantRvosastuussenmaarli ssuuiuuasosity
msduuadluFounuinuasiiond anuduiussenhaatutieduduiitinass
nssyivlnesiguaznsiinanan waeiumsnovauemeinaassive,
vosiiy waluladuaadfissiionisniyivlnvesisuaznisudnity nside
Aedpsiuujduiusuaauaiuiie

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 vyielding ability. Light and ecophysiological response
of plant. Artificial light technology for plant growth and plant
production. Research on light-vegetation interaction.
d3inentugeueimaadyiuguesiiy
(Advanced Plant Reproductive Physiology)

nszuaumstniiviineensyduluana nseenaen Jadearuaunis
AVUALATUAALNA A35IME1VBINTRTYUATNRINYBINABALTEY N1TUL WS

[

lusiemeans n1suseynAaNINaTIIne ey iuiugicnssuie
finnsAnwuenand

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.

* s nUalvg
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01401554*

01401555

01401556

A3TINBININNATEAVBINY
(Stress Physiology of Plants)

mMInBuausveIigreanmzAisavInanIzwIndenlussiuluang
mstszgndldudnnisniavalilaganim msvaunfiviiiaaamunude
an1ITAsEn N1seRnLUULasadesruviiinenduasiey Iaanssuin
wunueddy maluladimnssudlun msuilvgu

Molecular-level responses of plants to stressful conditions.

Applications of biotechnological principles. Developing stress-tolerant
plants. Design and construction of synthetic biological systems.
Metabolic pathway engineering. Genome engineering technologies.
Gene-editing.
a3sinemsiesgiulavosne
(Physiology of Plant Growth and Development)

nszuaunsuaztedumununiseiyivinresiis n13aen naivle
laliReafune n1seenaon N1sWwIYaINa NMIEBN N13329 LATN1IRNGT
finsfinwuenaniud

Processes and factors controlling plant growth and development,
germination, vegetative growth, flowering, fruit development,
senescence, abscission and dormancy. Field trip required.
audiuduanhuasmawaniUduunfaluii
(Relation of Water and Gas Exchange in Plants)

anmomaasiluAuiudsululuseuiu masanwaesunialuly
waznsmerh sadndlulu fnsfnwuenaniud

Diurnal change in climate and water in soil, leaf gas exchange

and transpiration, leaf water potential. Field trip required.

** $1evUTul
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01401557**

01401558

ansmuaunsIyiulnvesivuaznsussynad
(Plant Growth Regulators and Applications)
UseLnveaansmugunsnigdulavesiy nalnnsduasediluseau
#aluananazidunianisdunsied n1svudaa1saIuANnN1sRIyEule
aeluite nalnnssuidygrnuasnisaeneadyginluszduiialuana
n1smevaussvesduuazlusiudeaisniununisiaigiiulnvesiiy
msdszgndldmaluladlefindfunmsfinmansaivgumsaigiiulnvesiy
mMsausmiuseninasauaunsesgivinaein Mawssideya
Banylodinduuuysnnns unumvesansauaun1seiyiulavesionela
anmwndeuiiuasuias msussgndldasmusuniseigivlnvosiiy
Types of plant growth regulators. Molecular mechanisms of
biosynthesis and biosynthetic pathways. Plant growth regulator transport
within plants. Signal perception and transduction mechanisms at
molecular level. Gene and protein responses to plant growth regulators.
Applications of omics technologies in plant growth regulator studies.
Plant growth regulator crosstalk. Integrated multi-omics data analysis.
Roles of plant growth regulators under changing environments.
Applications of plant growth regulators.
WUUDATNYDINY
(Plant Metabolism)
mMsdauasizdmisuas Mamela wazmsmelasenas Wwwmusaduves
fusuLaza1 gl Tasaasne wil uazmsdaesesiansdaluanaindu
aenusznavluwaaiiy loun miswad nintandsn naneziilu WAy way
aln nMsduaTsvinisdsdynyin waznsneuaussveIiYrasniluy
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.

** s1e3UTuls
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01401561

01401563*

NONWLAL
(Phytochemistry)

wasnudauaznisunsnszatsvesatsussnouyAsgilluiy
a1susEnavddny ABnsmangnwiail n1sade nasuen wagnisvinanslv
Uigvis massunegmslassadrsueamsuigvsuazgrsmedanm

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.
Finerdunsrsiaune
(Plant Synthetic Biology)

wEnnIuazhuIRARugYesTIinerdauasiedt n1suseyndld
winnsmAmnssufussuudanwluiie in3eslouasimeluladdmiuns
Fasauazuiluiugnssu nseenuuuuarmIasnRIiugnIuduaTey
mMsvFuUgRtuuwnuedduluiiy nisldnaluladlednduasdiansaume
nMsWaRYinunuseanswandey wavmsuilatgmiduduwandes
Usziiumuaulasniy 9385950 NYIuleu wWasHanIENUYBITIING
duasien

Fundamental principles and concepts of synthetic biology.
Applications of engineering principles to plant biological systems.
Tools and technologies for genome editing and genetic modification.
Design and construction of synthetic gene circuits. Metabolic
pathway engineering in plants. Utilization of omics technologies and
bioinformatics. Stress-tolerant plant production and environmental
problem-solving. Safety, ethical, regulatory issues, and impacts of

synthetic biology.

* s nlaluy
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01401564

01401565

01401566

msnzdsuiladefivuaznsussynd
(Plant Tissue Culture and Applications)
ndnnisuazyszinnueanisinsidsiledoiy n13USEYNANIS
wzdsdodofslunsveeiuguinamnn mafiuinvuareuintiug
mMsUsulgeiug nskdnieuaenhiauasmsnanarsviogil
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.
Yinumsvanuguasn1suseynaiudvinenvesivy
(Phylogenetics and Applications in Plant Biology)
nouwiuarisnisludainendadeuidiou nsadrapnuduiug
Waurnsyanuguarnisdssgndldlududamanind 3agiiaans
nseysng duaingt wasdTauinmsvesiia Ujiinisnseunqusanaiia
uazganwSAlTLAB AW
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.
UszaunN NI saouNgNYeNans
(Teaching Experiences in Botany)
Anfnwznisaeuivmgnumaniial n1swIsunisussensuas
davasuivmgnuiansialy Wudunulifudaniidniouia
wgnuAanslun1sUjua drewmdslunisussidfiuaiiuaiunsnveidn
Sufinveulumsusrauanuuardeasiueansdusesin
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.
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01401567

01401568

01401569*

mylnseidayadmiuinngnumans
(Data Analysis for Botanists)

Jspunnvasdayaniawgnueaniuazinemansdinmiioates
n1sldnstusunsunisadialunisdnnis uanana wagdrsrateya n1ssey
Tngusrasdlunuidouaznisiinmsiinsan mswisuiisuaade
nsmIAAENRUS SEnINeRAuUT navaassiiiivanetledy msUssyndld
miﬁ’ﬂn’q’:ut.La3ﬁagaLﬁaqﬁﬁ1am%ﬁuﬁmqwqn‘wmam'5

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.
NS ANFUgIUNY
(Plant Morphogenesis)

mufnifsafunisiulauaznisesguesiie nawdsuanmuay
nsinveead ele uaveTeazvesiia aneldaninsssusifuay
anmvioamaaed MIUseend oA luanATedaysunsliueunan

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.
waiintaluanaiivdiuge
(Advanced Plant Molecular Biology)

nquiidugameiinerssiulianavesiis Yadufimugunisaiguas
Walurreugad nsruaumItauinisvesiivseduluiana n1suseynald
wallanlanalunsfinwianuvainvalenisdiinin Wugimnssu uay
myidedunenInss mlieneideyassivluanalagliiedesdiolnssy
wazmaluladidvia nadeumaiosujoinns

Advanced theories plant molecular biology. Regulatory factors of
cell growth and development. Plant molecular evolutionary
processes. Applications of molecular techniques for biodiversity,
bioengineering and agricultural research. Digital tools and analytical

methods for molecular data interpretation. Laboratory visit.

* s ntalvl
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01401581

01401582*

01401583

TAa3sIne e
(Plant Ecophysiology)
n1snavausLarn1susumeesivaedadeniinieninuasiinin
aeldanimuaiadeusvuuusig 9 nmsuiudivesielu@dugiuine,
NEINARENS @353 wazdiuail
Plant response and its adaptation to abiotic and biotic factors
under various environments. Plant morphological, anatomical,
physiological, and biochemical adaptations.
wonulmans
(Plant Geography)
JULUUMINTEAERUENTAERTAY N1TYTUINTATOULWIAANI
feinen Ianums uazUseiamans Jadedauindonfiinadoniansyany

(3

Wugiy nsduundilnuwazangnugiicans nsiiavialed n1sgaiug
nsuenfiudl nsunsRug wazdagfianansvaaniz n1sussdiuaiy
waInVaEYNITanm fnsinwuenaaui

Patterns of plant geographic distribution. Integrating ecological,
evolutionary, and historical perspectives. Environmental factors
influencing plant distribution. Biome and floristic region classifications.
Speciation, extinction, vicariance, dispersal, and island biogeography.
Biodiversity assessments. Field trip required.
fneineuuuniuleniou
(Tropical Terrestrial Ecology)

dnuaemailineinet lassadrevessyuuiinaunding 4 nouiiugiu
warsuatefifsrtostunalaniaifetulasateguasssuuiinawniay
finmsfnyiuenanui

Ecological characteristics, structure of tropical ecosystem. Classic
and contemporary theories about origin and maintenance of tropical

ecosystems. Field trip required.

W UL TN
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01401591

01401596

01401597

01401598

01401599

sudeuiniemangnuaans
(Research Methods in Botany)

wanuazsyilouiTnisiTentamgnuaians nsiaseidgvie
fmuaideide Brusmdeyaiienisnuaunside nsfmuadedn
wazwmala MFIATIEY wlaka uazN133913NAN1TITL N133AYINTI89U
ionsinauslunmsUssquuasmsiiuilunsansivins

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.
IFDAANEINGNYANEARS
(Selected Topics in Botany)

Fenamemangnumansluseiuiyayin vdewasuwaduusiay
AIANIIANY

Selected topics in botany at the master’s degree level. Topics
are subject to change each semester.
Faun
(Seminar)

nMsiauenazeAuetemitaulaluniangnumaniluseeiy
Yyl

Presentation and discussion on current interesting topics in
botany at the master’s degree level.
Ugymiiey
(Special Problems)

nMsAnwIAuAIImMIIgneAEasluseauUSyyIn wasiseuisualoy
Wusea

Study and research in botany at the master’s degree level and
compile into a written report.
gwus
(Thesis)

WeluszaulSygily wazSeuSsadeuduingrdnus

Research at the master’s degree level and compile into a thesis.

a4
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2552 3. Understanding growth
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Southeast Asian seasonally
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2543 2568 01401596 01401591
InermansUngia (uaans) 3. Rhizophora stylosa 01401597 | 01401596
(m¥wensualad), (Rhizophoraceae) newly 01401598 | 01401597
WTINEIRBINYRSANANS, TH, recorded from Thailand: 01401599 | 01401598
2540 lectotypification, leaf 01401599
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YNTHITIUNY morphology, 2568
ATIUVAINNAIENITININ
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IneneansuIUugin using high-performance 01401596 01401596
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TSUKUBA, JP, 2550 rice cultivar RD43, 2568 01401597 01401597
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4. msUsufiunalifin (Student Assessment)
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Fundamental principles and concepts of synthetic biology. Applications of
engineering principles to plant biological systems. Tools and technologies for genome
editing and genetic modification. Design and construction of synthetic gene circuits.
Metabolic pathway engineering in plants. Utilization of omics technologies and
bioinformatics. Stress-tolerant plant production and environmental problem-solving. Safety,

ethical, regulatory issues, and impacts of synthetic biology.
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Advanced theories plant molecular biology. Regulatory factors of cell growth and
development. Plant molecular evolutionary processes. Applications of molecular techniques
for biodiversity, bioengineering and agricultural research. Digital tools and analytical methods

for molecular data interpretation. Laboratory visit.
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Morphology, physiology, ecology, life cycle, Morphology, dentification, physiology, growth
evolution, cultivation, collection and preservation, | measurement, sampling, isolation, cultivation, and

toxicity, algal utilization and economic significance. Field

trip required.

applications of microalgae.
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Oxidative stress and defense mechanism in plant,

conditions enhancing oxidative stress.
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Molecular-level responses of plants to stressful
conditions. Applications of biotechnological principles.
Developing  stress-tolerant  plants. Design  and
construction of synthetic biological systems. Metabolic
pathway Genome

engineering. engineering

technologies. Gene-editing.
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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.
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Types of plant erowth regulators. Molecular
mechanisms  of  biosynthesis and  biosynthetic
pathways. Plant growth regulator transport within
plants.  Signal  perception and  transduction
mechanisms at molecular level. Gene and protein
responses to plant growth regulators. Applications of
omics technologies in plant growth regulator studies.

Plant growth regulator crosstalk. Integrated multi-
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Ecology, origin, geographical plant distribution,
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Patterns distribution.

of plant geographic

Integrating ecological, evolutionary, and historical
perspectives. Environmental factors influencing plant
distribution. Biome and floristic region classifications.
Speciation, extinction, vicariance, dispersal, and island

biogeography. Biodiversity assessments. Field trip

required.
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WW11AT9518391 (Course Outline)

01401545 aynsuIsuazdimieldnuaiias (Urban Tree Taxonomy and Ecology)

Fruudalasussens
1. Principles of plant taxonomy: classification, 2
identification, and nomenclature
2. Morphology for tree identification: vegetative organs (roots, 2
stem, and leaves)
3. Morphology for tree identification: reproductive organs 2
(cones/flowers, fruits, and seeds)
4. Plant diversity, distribution, habitat and ecology of trees, 6
urban ecosystem, value and importance of urban trees,
selection of tree species for urban areas

5. Morphology of gymnosperm tree families

(p]

6. Morphology of magnoliid tree families
7. Morphology of eudicot tree families

— Eudicot tree families 1

- Eudicot tree families 2

— Eudicot tree families 3

- Eudicot tree families 4

— Eudicot tree families 5

— Eudicot tree families 6

— Eudicot tree families 7

'SNI\)I\)I\JMI\JI\J

FrunudlusufuRnag
1. Morphology for tree identification: vegetative organs (roots, 3
stem, and leaves)
2. Morphology for tree identification: reproductive organs %
(cones/flowers, fruits, and seeds)
Tree specimen collection and herbarium preparation
3. Morphology of gymnosperm tree families 3
Identification using taxonomic keys
4, Morphology of magnoliid tree families 3

Identification using taxonomic keys
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5. Morphology of eudicot tree families
identification using taxonomic keys, and construction of
taxonomic keys
— Describing morphological characteristics
— Eudicot tree families 1
— Eudicot tree families 2
- Eudicot tree families 3
- Eudicot tree families 4
- Eudicot tree families 5
- Eudicot tree families 6
— Eudicot tree families 7
6. Distribution, habitat and ecology of trees
7. Urban ecosystem, value and importance of urban trees,

selection of tree species for urban areas
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W1lA595187391 (Course Outline)

01401563 TINLFUATIENATUNY (Plant Synthetic Biology)

Funutaluaussene

—_

Concept of plant synthetic biology 6
Fundamental tools in synthetic biology

Genome editing technologies in plants

Synthetic gene circuits and gene expression regulation

Metabolic engineering and the production of secondary metabolites
Omics technologies and bioinformatics

Engineering plants for tolerance to environmental stresses

Environmental and energy applications

oo N WIS N

Ethics, safety, and regulatory frameworks

R
©

Trends and future directions in plant synthetic biology

&3 W W W L L oy O O

334
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WW1lAT9518991 (Course Outline)

01401569 winfiafalnanaitvdiugs (Advanced Plant Molecular Biology)

1. Trends in plant molecular biology
2. Concept of Plant Molecular Biology
- Plant genome organization and structure
- Gene expression and regulation in plants (transcriptional,
post-transcriptional & epigenetic regulations)
- RNA biology and regulatory mechanisms
- Signal transduction and molecular responses
3. Molecular Biology of Plant Growth and Development
- Genetic control of plant development
- Cell differentiation and organogenesis
- Plant developmental plasticity
4. Advanced Methods in Plant Omics Research
- Next-generation sequencing and pan-genomics
- Single-cell and spatial omics technologies
- Multi-omics integration and systems biology
- Advanced metabolomics and fluxomics
- Functional genomics and genome editing
- Bioinformatics and computational tools

5. Current applications of plant molecular biology in industry
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W1lAT9518397 (Course Outline)
01401521 wealnlad (Algology)
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\W1lAS95983%7 (Course Outline)
01401554 @35IMEIAINATEAYDINY (Stress Physiology of Plants)

5'111’]14‘?1:'1111\1U5‘5E1’1E1
1. Fundamentals of Plant Stress
- Concepts of plant stress physiology and reactive oxygen species 3
- Antioxidant defense systems 3
- Redox signaling, stress sensing, and signal transduction 3
2. Plant Responses to Stress Conditions
- Abiotic stress responses (drought, salinity, temperature, and heavy metal) 4
- Biotic stress responses (pathogen and insect) 4
- Molecular signaling pathways (hormone signaling, transcription factors, and 4
gene expression)
3. Fundamentals of Synthetic Biology
- Concepts of synthetic biology 3
- Genome engineering technologies (e.g. CRISPR/Cas and Gene editing) 3
- Synthetic biology tools and technigues (e.g. Genetic circuits, Logic gates, and 3

Synthetic promoters)

4. Synthetic Biology Applications for Enhancing Stress Tolerance

- Design and construction of synthetic stress sensing systems (e.g. Biosensors) 3
- Metabolic pathway engineering for stress tolerance 3
- Signaling modulation and crosstalk engineering 3
- Gene editing approaches for stress tolerance 5
5. Case Studies and Future Perspectives 3
- Successful case studies in stress-tolerant crop development (e.g. GMOs)
~ Future directions and emerging technologies (e.q. Al-driven crop design)
- Ethics and regulations in genetic engineering
ety 45
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W11AT95187391 (Course Outline)
01401557 a1smuRuNIaseAulavesiauazn1suseynd

(Plant Growth Regulators and Applications)

nnudlisussens

1. Introduction to plant growth regulators and omics technologies 3

2. Auxins - biosynthesis, transport, signaling, responses, and a4
applications

3. Gibberellin - biosynthesis, transport, signaling, responses, and a4
applications

4. Cytokinin - biosynthesis, transport, signaling, responses, and il
applications

5. Ethylene - biosynthesis, transport, signaling, responses, and 4
applications

6. Abscisic — biosynthesis, transport, signaling, responses, and 4
applications

7. Brassinosteroids — biosynthesis, transport, signaling, responses, and q
applications

8. Jasmonate - biosynthesis, transport, signaling, responses, and a4
applications

9. Polyamine - biosynthesis, transport, signaling, responses, and a4
applications

10. Salicylic - biosynthesis, transport, signaling, responses, and 4
applications

11. Plant growth regulator crosstalk and integrated multi-omics analysis

12. Advanced topics and future perspectives

B v v

374
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1A11AT9978391 (Course Outline)
01401582 wenuwilrmans (Plant Geography)

Fudalusussens
1. Concepts of biogeography and plant geography: scope, s
historical development, and importance
2. Environmental factors influencing plant distribution 3
3. Classifications and descriptions of biomes and floristic regions in
global and national contexts
- Classification and description of world biomes
- Classification and description of floristic regions of Thailand
- Classification and description of vegetation types of Thailand
4. Processes driving speciation and extinction

5. Vicariance, dispersal, and island biogeography

O O LWL WL W

6. Biogeography analysis from evolutionary and historical
perspectives

7. Biodiversity assessments

8. Human impacts, and conservation

9. Case studies and group discussion in plant geography

B e w o
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. KA. A3.Adn SR Dr.nat.techn. (Natural

Resources and Life Sciences)

. 8. As.a%aTy MInuuy Ph.D. (Plant Biology)

. 3. AsiaAuNa FITTUANA U, @inen)

. 57, 9560081 walina Ph.D. (Biotechnology)

. . As.alguuY Iiwsmy Ph.D. (Biological Sciences)
. WA ATNTAITIA gvBuuy U (T2ven)

. WA AT.ETRW ANEY Ph.D. (Plant Biology)

1. WAl AT.0059A 2AMUMSINS  Ph.D. (Agricultural
Science)

2. 8. avugnee Iesins Us.a. (ngnueemans)

3. wA. p3.dum feUsvasas  Ph.D. (Plants, Soils, and

Insects)

1. A, AT.AUWE IMU

2. 37 AT gREaR AIFslal

3. 9. AT.UANG WIRYIAYELIY

4. 57. AsLenwus lnsansg

Ph.D. (Aericulture)
Dr.Agr.Sc. (Biological
Mechanisms and
Functions)

Ph.D. (Experimental
Plant Sciences)
Ph.D. (Integrative
Biology)
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