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01401511*

01401513

01401514

01401522%*

01401523

01401531

01401541

meinaransivtugs

(Advanced Plant Anatomy)
dugnivevasianen

(Morphology of Flowering Plants)
msduiuguuvefuiwavasiivaen
(Sexual Reproduction of Flowering Plant)
dalnlad

(Algology)

luslelad

(Bryology)
Tulaswatiamsindionsite

(Plant Microtechnique for Research)
L0y anen

(Palynology)
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01401557*

01401558**

01401561

01401562

01401564

01401565

01401567*

01401568**

wqwauﬂiu%mu‘ﬁu’uq@

(Advanced Plant Taxonomy)

AUNTUIT N

(Grass Taxonomy)

aynadIsuiTuLazlalalwg

(Fern and Lycophyte Taxonomy)
uaIazN1SATYLRUInva IR

(Light and Plant Growth)
disinendugeesniaiuguesity
(Advanced Plant Reproductive Physiology)
A3TIVENANUATIATR Y

(Stress Physiclogy of Plant)
d39mennsasiulava s

(Physiology of Plant Growth and Development)
auduiudvesiuasnsuanaouuialuie
(Relation of Water and Gas Exchange in Plant)
asmuRunReTyfulavasiuiaznsuszend
(Plant Growth Regulators and Applications)
WUy UaATuD I

(Plant Metabolism)

WAl

(Phytochemistry)

antlnednualfiy

(Plant Architecture)
mswnyidsadedofivuaznisussand

(Plant Tissue Culture and Applications)
TiannsninuuasnmsuszendludTiveve iy
(Phylogenetics and Applications in Plant Biology)
mylinssidegyadmivtdnugnueians

(Data Analysis for Botanists)

nsiindug iy

(Plant Morphogenesis)

* 593 Un Ll
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01401581**  fAaisiveiia 3(3-0-6)

(Plant Ecophysiology)

01401582  wanwaiiaans 3(3-0-6)
(Plant Geography)
01401583 finamevuunluniou 3(3-0-6)

(Tropical Terrestrial Ecology)

01401596 ISeqANIEN NG NYANERS 1-3
(Selected Topics in Botany)

01401598 Unymiivae 1-3
(Special Problems)

2. dwiuidnilififugrumadrmsuasinusnamgnemans veldianSeuseinselui
Tnglaidundaeiin
01401501*  Uszalamnuinamgnumans 3(3-0-6)

(Comprehensive Botany)

* sqg3eialn

** gg U TuUR
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3.1.3 LAAGUAUNISANEN

LAY N Luu N 1

Ui 1 amamsdnenil 1 duaunleng (.usse8 - YUUHUANT - vu.Anwdinenuieg)
01401566 Ussaunisalnisaaungnumans 1(0-3-2) (liuwthefin)
01401591 seleudnITanangnumans 3(3-0-6) (Littumuaeiin)
01401599 entiwus 9

373 9
Ui 1 aanisdnwil 2 durundein (vu.Use1e - Yu.UH0RNT - sudnwidieauiag)
01401597 duaun 1 (lshfumibsin)
01401599 wenfinug 9

394 9
Uit 2 aan1sAnuii 1 Fuaunleia (YaLussene - YUHURNT - v Anwdieauies)
01401597 A 1 (lidfumiede)
01401599 eniinug 9

ERtY 9
Uil 2 nmansfinunii 2 Fwunein (¥.U57818 - YU§URNS - vudnwidieauiag)
01401599 nendinug 9

594 9
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01401599 neniinus 6
ED T enidan Bz
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Uil 1 nansAnuil 2 Murumieia (¥u.u55818 - YU UFUANTT - gu.Anudaeaues)
01401597 Fuaun 1
01401599 WYUNUS 6
TED! ILeniaan o--)
U 10(--)
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01401597 dunun 1
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3.1.4 AasusEdvn
01401501% Uﬁzu’aam’mimaquwmam% 3(3-0-6)
(Comprehensive Botany)
awiegnemansidiiuseoinuazniauseiy
Unudadnwimangnueans dugiuivendie adsinerfia aay
wanvaneasity wasinainefiv nsd1siiidedananiznig
NONWAIARNS m‘i‘qmmm‘amﬂuaﬂﬂwmsawﬁwmﬁaeﬁaaammﬁa“fa
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.
01401511%*  meAmamaniRudugs 3(2-3-6)
(Advanced Plant Anatomy)
Tnssafamsluesimunisvessaduauiodafio nalamsiugmansuas

o =i

=l a o A A v w
fﬂiL’Uaﬁluﬁﬂquqﬂﬂ'm']ﬂ']ﬁﬂqﬂWﬂUHTﬂﬂimﬂﬂﬁW“ﬂﬂﬂaaqaEN A15UTUAIN

[
LY

mMeinmamanideaniwwindensn q dnvazilmthfivendslsl Aruduiug
seninlassaianaznalnnisviinungluvesiie

Internal structure and ontogeny of plant cells and tissues.
Genetic mechanisms and anatomical differentiation in development of
vascular plant organs. Anatomical adaptation to various enviranmental
conditions. Wood functional traits. Relationships between structure and
internal functioning in plants.

01401513  deugIuinegrvasnyaan 3(3-0-6)

(Morphology of Flowering Plants)

Ananstin Wanmsvedaswasteiey dnvagmana msufaud madeduuile
wasdiannnsniuguasiianon

Life cycle, ontogeny of plant structures, sexuality, fertilization,

embryogeny and phylogeny of the flowering plants.

* sreia vl

** gg U Fulg
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01401514  n1sduWugULUUDIABIWARDIRYREN 3(2-3-6)
(Sexual Reproduction of Flowering Plant)
nmsdmiheen nMaadyvesetiizaen maisavefuasluleda msiinwad
duiug nalamsteisy Sumsisensswhasguasinaswadly nsvuauns
nsufans maieiguasa uelwiindawazninialaglinausiug madaduuile
N3RSy UBILAN MsunTiugreudn nalnszerinduaauda n1seneudn
LAENITITYDINAT
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.
01401522**  dalnlad 3(1-6-5)
(Algology)
daugniven #35ive1 duainer Yn9nsiin Sans mawnsidss
mMssusiuasiiuing anuluiy nsliusylovivead uasauddgmiei
i finsfnuuenaniui
Morphology, physiology, ecology, life cycle, evolution, cultivation,
collection and preservation, toxicity, algal utilization and economic
significance. Field trip required.
01401523  luslalad 3(2-3-6)
(Bryology)
dugniven d35ive1 I9dnstie awns uaginaine1vasiy
naulustelvsl SnsAnwruenannud
Morphology, physiology, life cycle, evolution and ecology of bryophytes.
Field trip required.
01401531 lulasmaiiamsiteiianisise 3(1-6-5)
(Plant Microtechnique for Research)
wallansineudegrefiuioldifinuide gl msszuansiiegneluad
wazmadanendesganssay
Plant tissue preparation techniques for research, histochemistry,

identification of cell constituents and microscopy techniques.

* e Tulse
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01401541 L4 INen 3(2-3-6)
(Palynology)
dugnuiven a35men nsaneisey waztledeiAsadesiunisufaud nsliisy
Tumsduunfiguasnisussand
Pollen morphclegy, physiology, pollination and factors affecting
fertilization, palynotaxonomy and applications.
01401542 quwaqﬂiuaﬁﬂuﬁhQQ 3(3-0-6)
(Advanced Plant Taxonomy)
aynsisuidnlfoRng nmsaeguiuuiianrivusiulul masue
uasdiesievidnuaieng 9 suiideyaiuduguine Wugmans wadiven wonwed
wazlana Imsfnwuenaniud
Experimental taxonomy, phylogenetic reconstruction, collection and analysis
of informative characters including morphological, genetical, cytological,
phytochemical and molecular data. Field trip required.
01401543  aynsusruma 3(2-3-6)
(Grass Taxonomy)
Anugwinen MIduun MIsey msRee ALvEITENY Msnseewg duiven
nseuing uasmsliuselomifivaadug dinsAnwiuenaniuil
Morphology, classification, identification, nomenclature, diversity, distribution,
ecology, conservation and utilization of the family Poaceae. Field trip
required.
01401544  aunsudsuiliuuazlalalud 3(2-3-6)
(Fern and Lycophyte Taxonomy)
dougiingn nedniamans NMsIuun 11538y nsisdie AMMaNnTany
manszateRug Suaiven uasmsliusslenifsuuaslalalng fnsdnw
wanan i
Morphology, anatomy, classification, identification, nomenclature, diversity,
distribution, ecology, and utilization of ferns and lycophytes. Field trip

required.
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01401552**  uaeuazn1sassysiulavasing 3(3-0-6)
(Light and Plant Growth)
sssumninavautRvamadluusseneuarlith ssuuuuasosiie mssunas
TuFeunuiivuaginth anuduiussewhauasiudafeduiinadensaigiulnues
Aywazmelnandn wasiunimauauamsilnaassivevesie waluladuauiie
iemsiaiquivlnvasiauasmssdniy meideiifedastuujduiusvasuasiuiiv
Nature and properties of light in atrosphere and underwater. Photareceptor
system of plant. Light interception in plant canopy and aguatic plant. Relationship
between light and other factors effecting plant growth and vielding ability. Light and
ecophysiological response of plant. Artificial light technology for plant growth and
plant production. Research on light-vegetation interaction.
01401553 ANt ugeueImMalTyudusitY 3(2-3-6)
(Advanced Plant Reproductive Physiology)
nswumsdmiiiAssensedulinana mssenaen Jaduaiuaunisimue
Laslanuna diTIvereamnaiouasiavemvaenisny nsufautluiomeass
mMsUssgnamEs TIvevensyiuiugimnssuity InsAnwuenaniui
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.
01401554 AITIVYIANUATEAYDINY 3(3-0-6)
(Stress Physiology of Plant)
ANUATERNBYYABaTEvasaanTlaukaznalnnsdaiuiodludiy
anmmwsdenivinliiAsauedenaneyyadassueseaniiou
Oxidative stress and defense mechanism in plant, conditions enhancing
oxidative stress,
01401555 #35MgN15RTAU LAY INY 3(3-0-6)
(Physiology of Plant Growth and Development)
nszumsuastladmuaumaisydulvesiis mssen madulailifeatume
NS88NABN NS EYVBINE maden N353 wasn 3N SnrsAnwiuenanui
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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01401556 anuduiusvasiuaznsuanidsunialuie 3(3-0-6)
(Relation of Water and Gas Exchange in Plant)
anmemeusilufuinFeululusoutu msuandeuniallusasmsaeth
gadnglulu dnnsAnwenaniud
Diurnal change in climate and water in soil, leaf gas exchange and
transpiration, leaf water potential. Field trip required.
01401557*  @1smaupumniyiulavasivuasniussend 3(3-0-6)
(Plant Growth Regulators and Applications)
Ussinmesnsmunumaaiydulavesiy Yadanasen maneloudeya
nalamseangviuesensrugumasiulanesite asdudinsayduln
NSHBUALDIVEIN DFNSATUANMIDS AUl YOI UNUIVIVBENIAITUAL
mswseydvinvesiivneldanminadenilivanzan msUssgndliaseuay
naasdulvesialudn nalsl ldnen uasfiumsugie
Types of plant growth regulators. Biosynthesis, sienal 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.
01401558**  LuuwnuaAYUvaINY 3(3-0-6)
(Plant Metabolism)
mMduATIstsnanas Mamale waznsmelameuas wunuedduvesmiveu
wazansniegl lassadhs wihil uasmsdanssianstluanaiiuesdusenay
Tuadde lown ndswad nsndanddn nsnosillu Tusiu wasdda msdunsiei
nseedyn waznInauauDsIaIivsagasiiy
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.

* 93 nlud

** g iuUgs
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01401561 wenwLAdl 3(2-3-6)
(Phytochemistry)
waeillauaznmsunsnseaevesEsUsznauyRegluie asuszneuddiny
Wemagnwed msada msuen wagmsvhansliuans msesuregeslassai
yossuTgviuazquivnedaam
Origin and distribution of secondary constituents in plants, important
classes of compound. Phytachemical methods, extraction, separation, isolation and
purification. Structure elucidation of pure compounds and biological activities.
01401562 danndaeanualie 3(3-0-6)
(Plant Architecture)
antnednualiy lnssadadasnadavasSouny msiouaemsusady
anUnednuaiiiy anuduiusseninaantnednuaifeiuganiionnia
anUnednuaifiviunseeuauamnelinaaising: malssgndanuime
anieednwalielunisussdiuntsasydulnuaznisiinanin
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.
01401564 nswnzidsilodevuaznisussand 3(2-3-6)
(Plant Tissue Culture and Applications)
wdnmsuarUssavvesmswedsailadodty m‘sﬂﬁsqﬂﬁmﬂwwsL??mgﬁatﬁaﬁﬂu
TunseeiusGnasnn mafiusnwuaveuindiug msuiuuseiug mesdeiy
Uneahauagnndnasyiogil
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.
01401565 Faumsyinuguasnisussandludinervasiy 3(2-3-6)
(Phylogenetics and Applications in Plant Biology)
nouiiasitnisluiivendalieuiioy nmsafanudiusiiauinis
wuguasnsussgndltlududamuniing Sagiimand niseyiny duaine

[v)

wardiunisvesiiy UuRnisaseurgudanaifiuuassenwiinlaluisnsdnm
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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.

01401566 Uszaunisalmsdaungneddns 1(0-3-2)
(Teaching Experiences in Botany)

ﬂﬂﬁﬂwsn"ﬁaaufjqunwﬁwm%1?1"';11} NISM3BNNITUTTENBLAE I Ea LI
wanwman il WuitvinelifuideidFoudemgnumanslunisu s
dhomdslumsusziiuanuaunsavesian fulaveulunmslssaunuiasiedns
Auanasdusednin

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.

01401567* nsinnsidayadiniudnngnemdns 3(3-0-6)
(Data Analysis for Botanists)

UssvwasdieyavmagumansuasivenenansBammitieadas nsldmsTusunsa
yeadialunsdans uanwa wardsndeya masyinguisasdlunuideuasnis
Fnrwsiivingan naieudioudede msmemuduius st as msvesesiis!
vt msvszyndldmsdanduuasdoyaidadmansiuimemgnueans

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.

01401568**  m1ARdUFIUNY 3(3-0-6)
(Plant Morphogenesis)

mmﬁnwﬁmﬁmﬁ'wm@ulmLgasmm%agﬁuaqﬁﬂj maAsuanmuarnsiinues

wed ilodla uazeTumvesiiu meliammessmniuasanmiemaans masvnd

asrnNu3lumAdadaysannsiuenas

* 13 lalud

** grgAgUulye
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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.
01401581**  faAa3sIneINY 3(3-0-6)
(Plant Ecophysiology)
msmeuauBmaensUTUiwemamatadevsmenmuastanmaelaanmind ol
guluusng o meUFuimamdluddugniven medmeenans &533ven uastiaadl
Plant response and its adaptation to abiotic and biotic factors under
various environments. Plant morphological, anatomical, physiological, and
biochemical adaptations.
01401582  wanwugiladns 3(3-0-6)
(Plant Geography)
fariven dutiiin mnsseiugivnanmgdmand Svdwavesdauandon
filsomsnsyaeiug melivsslemioniy Smsdnwuenaon
Ecology, origin, geographical plant distribution, environmental effects on
distribution and utilization of plants. Field trip required.
01401583  dnainguuunluluniou 3(3-0-6)
(Tropical Terrestrial Ecology)
anwauzniliaive lesaiwasszuuiinaansiig wqwﬁﬁuywmsfmaﬁa
A m%’aaﬁ“‘unalﬂﬂmﬁﬂ?guuazma§4:'uaaixuuﬁLaﬁL°um%’au TnsAnwuenaeuf
Ecological characteristics, structure of tropical ecosystem. Classic and
contemporary theories about origin and maintenance of tropical ecosystems.
Field trip required.
01401591 suilsudsidemangnuans 3(3-0-6)
(Research Methods in Botany)
winuassudeuiimaidemmgnumans mslseitiyidiesvus deidy
Prumadeyaiemmusumsids matmuaiiedauaemaiaisng melese
wlana LasmsinTaiNan1sIae mﬁﬂﬁﬁ’mmwﬁamsﬁmualumsﬂssﬁmas

MSARNNILNTANTIVINS

* greduUiulse
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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.

01401596 [FoqaNIENINg NEANER S 1-3
(Selected Topics in Botany)

Sosameynamgnumanslussusiaaln WidewReuuaduusiay
A1ANSANN

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

01401597 Fuuun 1

(Seminar)
ﬂ'151.?7LauaLLaza.ﬁﬂswHﬁaiaﬁmau’Lﬁ)’lumawqnwmamﬂmaﬁuﬂ%mmiw
Presentation and discussion on current interesting topics in botany at the
master’s degree level.
01401598 UsymiiLeie 1-3
(Special Problems)
msAnwAunTmmgnumanslussiuliunn wasFeuSeafoudunony
Study and research in botany at the master’s degree level and compile
into a written report.
01401599  Anendwus 1-36
(Thesis)
WeluszduSyaln uesiFeudsadouwdbinednud

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

AAIBINONBANERS AMLINENAERS

Snumbein (su.ussee-suUjiRnis-aufAnwimenuies)

1. SW&RYN 01401567 3(3-0-6)
Foivinulng msimseidoyadiviuinngnuaeans
%a%mmmﬁaﬂw Data Analysis for Botanists

2. swinilvedesglunanadunssiutndiadnu ail
(v) Avuentundngnsingeansumtudin Uiy nuenans
() Avuenteny
(v) Awneniden

{3 NSl S UNONERT o g -

a o v al ' 1
3. AYIMNABISHUUINDY i)

= v

4. FyNfpasaunsauny 1

§=
bt}

s dﬂ) o = s d = ot
5. UNIANITIHIUN AUN 1 LRBUSUINAN W.A. 2564

6. InguszasAlun1siasiedaun
6.1 AUAIAYVDITIETYT
Wensveya (data science) Wandunumddlunsyinauauinemansiazinalulad
Juagaun Lﬂam1ﬂﬂ‘%mm%'agaﬁmmﬁuLLa:mm%’U%’amaﬁauﬂaﬁqﬁummﬁmmmimaamﬂiﬂaﬁ
GURGRIINITG mﬁuﬁ%ﬂwqﬂwmam%lﬂuﬁﬁawmﬁaﬁﬁmﬁﬂ’wmaéwﬁmL%qﬁm%wmmﬁaa&aﬁﬁ
AR UaIT v L fstendum I dEnangMie (domain expertise) snaelunsinsie
waginudeyaotamnsay Sdanudiduiideusseningnumansulvilifinnuaensalunis

Ainsgiteya welvenunsnhlldugifnmiadedugesluieaues
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6.2 Waawsiindunuildna
6.2.1 fanaunsneduneuasyssiurNuNEavI NI lATEiTayaTusIng lunuide
g nuaansutlagi
6.22 fanaunsndans idensenuuy wasufiinmsiinneideyainsansulandidees

AU bAIIENITIUSHASUNSADA

7. A185U15183%1 (Course Description)

Ussnvosdoyamamgnuemansuazingmansiinmiiiisades msldmslusunsumeada
Tumsdnnis uanawa uwazdsiadeya nﬂﬁzq"i’mqﬂwaqﬁiumu‘if-f]'EJLLazmﬁmswsﬁﬁmm:ﬁau
msiSeuiiisudiads msvanuduiusseningduls maveassidvanetiode nisUssndld
nsinnauuazdoyadanimansiuiinmgnuenans

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.

8. 919156KdDU

seazdennunUsIngluniani 3 4o 3.2
= o o = v o a
9. WHUMLAAINITNTEIBANUFUHAYBULIASFIUNANTSITEUTIINUANGATEIIBIU (Curriculum

Mapping)

srazideanuiusingluvuing 4 e 3
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wuuLsuevaUIuU§es8Iv
szauUndinAne

AAYINONUAERT AR AINEIANERS

Fnnumhein (Tu.uTsee-suUfuans-suAnwaenuies)

o A

1. e 01401511 3(2-3-6)
Fodunnrwing RREPNRGTRGEMTIAIVER
Fadyrnrwndang Advanced Plant Anatomy

2 'iﬂ&J%’}ﬁmaﬂ%'uﬂgaag"lu%mﬂ%mszﬁuﬁmﬁmﬁﬂm Fradl
(V") Fvwenlundngnsinermansumiudin anvviviivmgnuenans

( ) AIuenvsAu

vy Agnanden
() AUEMTEATUNENERT oo GRNTRLY

a o v P ' 1
3. AYNAa9SEULINDY addl

4. gndeasaunssuny  ladl

o s uld‘ = ot

5. quniavingedun WA 1 ieusunem w.e. 2564
IngUszaAlunIsHmLY/UTuUTeTein
6.1 AMUAIAYYaIIEIMAzIMARATUNTUTUUSS
Y a & daw ¢ < W a vt A a w o o & | o v

nsUSul s eI el inguszasameusuU v lliilomiviuade Silevlulnazite
dWeanninau Tnenisifivnuddeuwaswalulagnldlumsfnuiiuadeniu vensnifauiunisin
Aanssubigioulaiinisiouilaenisenu n1siliey msldney waensieseilymidefizenndesiu
& = o W < vall v o aw < ¢
Wemanstlusieiv uaglindinwenisussynaesinnnuiflanuauddeaudu o lumamgnumansiiio

nsvinidedsysannsalluawanls uduiunveinisuulgeisluduvesisivuazmesuieseivn
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ot i = A! s =
6.2 NﬁﬁWéﬁLﬂWﬂUﬂUUﬁﬂ

6.2.1 RAnsuIsoeduIEwazlSuUWsUaNBaLlASIES LAY LN NYed AR LA LoLIE DYDY

o <

Nudvinanides

6.2.2 Waneunsaweulewmnuininginamansfisiunsiieumlamesaninndou

wagnalnniatiugnssy

6.2.3 HAnaw1sneu Weu lansu wardiasievlyunideneniedanemansie

7. asalSeuiisunsuiulgesein

& A a < =
WislEangnsiasuEn W BLEENITLITEYNIINEY

PRRLILRTERVER

Comparative internal structure and
ontogeny of plant cells and tissues,
anatomical differentiation and development

of higher plant organs.

ooty nalnmaitugenassuaznisidou
anmveneinaranslunisieiyeseieay
Nedlvindndes nisusummsneiniaemansee
AN MWINdaNsng 9 dnvaisdohilveiiolsf
AudLRussynIlaTEsLasnalnnsYinay
nelurnsfie

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.

= a a o y & el

NIV AN $18781U5UU T AanUaeundag

01401511 megAmeisuifisuresiy  3(2-3-6) | 01401511 medniArmaniiadugs  3(2-3-6) | - Wasudedun
Comparative Plant Anatomy Advanced Plant Anatomy
a aw - ' 1 a  Aw o ' ‘et
Jveaassunanoy  lud Judseassuminey il
a  aw - %3 Y 1y a A al o Y Lt
ueeaisunsouiu lud Avrineuspuniouiy il
ArefusIe3Y (Course Description) FasuesIe3w (Course Description) - YiudgednaBune
Tassadenmelulasimuinisvesvaduay Taswianmelukasinuinsvensaduay | seim
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8. 8191584

seazdennuiusnglunnei 3 49 3.2
= o o o a A
9. WNUNKAAINTTNTZANBANNTURAYBUNINTFIUNANTITBUAINUANgATEs 183 (Curriculum

Mapping)

s1eaziduanuiusIngluniieil 4 4o 3
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wuuLEuevaUiuUeTEIv
sesududinfinun

AAIVINONYAENT ARSINGANERS

Tnumbhefia (vaussee-suUfuRns-su Anvimenue)

o s

1. &9 01401522 3(1-6-5)
Fonrwlne salnlad
Fodnwdenguy Algology

2. seAniveviulseglumnninssiuiufnfnw dail
(V") Avnenluvdnansinermansumdndin auvisivwgnumans
() wnendedu
() 3vvneniden

() ANUINSEMTUNENENT e RNk 1 N

3. AP NADISHULINDY 1aid]

v

a o = w )
4. FYNABIFTEUNSDUNY !

=,
+=n

at c‘v o £ @ af =4 s
5. UNIANITIRIYN AUV 1 INBUTUINAU W.A. 2564

6. ngUsEAAluNITHRIN/UTUUTI B3
6.1 ANNERYaITEITIAzMANATUNSUTUUS
weaddunumdrAglusnunmsiduindaluimaniy uenanidadiunumedydunisan

o/ L3 1

Usingnsalfinedeunsan iundsnumadion uaanunsminnmngidoaioathonindsiyaeigs
Tneitihunfenddeianuasmeluladidesenssdmunsiuusaiossreiion meufulseanse
seivdalnlaglifidomiiviuade aseungquarug wazsaiurinugAdnduaseunquidommedag
I @35Ine Tnaiven I93nsTin anans msinsidss mesusauasiugnm enuuiie
mslduselenivead wasanudrdmasuasusia Tiunianaeivmenumansiaiufiinesnis
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Y] ia & o o
6.2 HARNSTANTUNULER

6.2.1 fAnaunsoeduneuazaglasdnnuinidugiuinel a3sinen dneiven Sinstin

FIUINIT NTINIZLELY ﬂ?i'ﬂUi’JNLLaSLﬁU%)ﬂWW mmﬂuﬁw ﬂ’?ﬂ%ﬂiﬂﬁl“ﬁﬁh@ﬁ%

ao o a & v 2w | o | o
6.2.2 uﬁmmmim%mmmaﬁ]LUu‘Wmﬂlﬂ LLaﬁLﬂ‘Umjaﬂq\‘]LL@aﬂIuLLmagﬁﬂlﬂwa%ﬁLu

AnnLInaRuasSIle

6.23 TfnaunsawSulemsansdunssiiiedewoaidlanumnneead

WIDUNWINANLALDINLATLENFIBE AT NN SIIE Bea e

6.2.4 Tdnaunsndinnzimaaiydulamenisinensednguasnisdudnnueedls

7. as1aieuiigunsUFuUgesednn

FWaan1s Mssase 1T UE Y
anuidudiy nmsliusvloviuead uazauddny
massughe dnsAnwuenannuil
Moerphology, physiology, ecology, life
cycle, evolution, cultivation, collection and
preservation, toxicity, algal utilization, and

economic significance. Field trip required.

a a a s y o el
FI8ULAL Te3YU Ul fanasunag
ol at - l=J e
01401521 ®alnlad 3(2-3-6) | 01401522 dalnlad 3(1-6-5) | - Wasuswain
Algology Algology - AATIILNUSSENY
deasaunneu  idl LV NIV VR EYEY ndalausujuRnng
a P al o @ 1ai a o =i W @ 1y o 5
WRessunsauny lad Ineaseunsouiy uf R lUIAN YA
AeBun83183%" (Course Description) ABBUIesIEiYT (Course Description) AULDY
[ a o A - a & @ e el
dugriinen d35nen daeingr 79nsdin Talasuwas

o
8. 1958 EADU

seasdennuiusingluminai 3 9o 3.2

9. wNuiLARINTNTEANBAMUTURAYBULNATIUNANTTIEBUSIINUANgRTE5187YT (Curriculum

Mapping)

Teazdanuiusinglumnei 4 4o 3
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MAVVINONBANERS AR INEANERS

Fumbiein (eu.usseno-su.UfiRnns-audnumeae)

1. sWaYn 01401552 3(3-0-6)
Fodwarulng uaag NSRS yRUInUDINY
Fodwnrwrdange Light and Plant Growth

2. Meivilveufuuseglumanivissiududininw fail
(V) Avnenluvdngasienmansuvntudin advdvwgneemans

() Fvuentefu

(") Fwweniden
() AWINIEMTUNENGRT e RN

3. AYAvBEUNINDU i)

2
it}

a o v a v o

4. FYifpaseunsauny 1
v Ao o a W af Y

5. AUNINNI5183U0 N 1 1HBUSWINAL W.A. 2564

6. IngUszaIAluNITAIL/UTUUTIEIYn
6.1 ANUAIAYUBITIIVINALIVANE lUNITUTUUTS
ieUsuusaiiommeinussmesuisreividaumraunaraenadesiuuiunues
euimmimaneluladedusing semsifivesdanuinaneluladfuie wu nsussgndldiues
Weslunsisadulnvesile wastunisudadio edauaefifnadeniseiyiulnsiy vlridnause

WaluRaganIITeeIuLasran1TasyulnvesiglussAuanala
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6.2 waawsyiaduuian

6.2.1 Ganaunsniirsssiuaglimnudiusunasiunisiesyiuinuesiivldaeng

AHNEHU

6.2.2 HEnansavsvendltinissonaziatinnuuasiivazadlunisiasyivlnves

Nyhazn1suanie

7. asradguliieunsusul§ese3n

1 nsfuuasudouuiivuszssuuinelih
uasiunsnauauemtneEETIng 1INy
seuufunas anuduiudssuiauaas adedu
fifluasiomsia3oiuln mslvinananuaznmnm
wawan nsidelutiogtiuieidpeiuufduiusues

waanuY

Nature and properties of light in
atmosphere and underwater. Light
interception in plant canopy and in aquatic
ecosystem. Light and ecophysiological
response of plant. Photoreceptor system.
Relationship between light and other factors
affecting plant growth and development,
yielding ability and yield quality. Current

research on light-vegetation interaction.

o syuuSunaaesiin nssupaslusounuiiag
wazimn powduiugsewhauasutededu
ffnadensisiudulnvesiianarnislinandn
waaUN1sNBUALDIMNNTIARI T IO INY
winlulaBuanfiemitenisiasyiulnvesiivuay
nsuanity MAdemRsefuUfdiusyes
warUNY

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
ecophysiclogical response of plant. Artificial
light technology for plant growth and plant
production. Research on light-vegetation

interaction.

a a a a o y o d
TYIVUAL IV INUTUU GRBIEIGE
01401552 weauazn siasnyiulauaany 3(3-0-6) | 01401552 usaswaznisiasydvingesiia 3(3-0-6)
Light and Plant Growth Light and Plant Growth

a dwv o ' e a oy t:i ' 1

Aideaiswnnou il JwReseuaneu  1af

a o = 2 'Y sl a = v = Y] s 1ed

JnenTeunsouny Ll Judeassunsauiu il

AreBuesedY (Course Description) FasuBsIE3w (Course Description) - USuusednedue

sysuvIRkazanURvelasluusTINNIALeY sssumfnazauTRveasluussonFua: | s1edn
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8. 919158¢s0uU

seazBuanunUIINgluvied 3 48 3.2
9. WHUNLAAINIINTZINYANUFURAYBULIATFIUNANTEBUSINMENGATE518797 (Curriculum

Mapping)

TgaviBuanuiUTINglunuIed 4 48 3
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Plant metabolism, photosynthesis and
respiration, nitrogen and protein metabolism,
lipid metabolism, enzyme kinetics, structure

and function relationship.
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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.
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Progress of plant erowth and
development, differentiation and formation
of cells, tissues and organs under in vivo

condition.
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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,
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Plant interactions with biotic and
abictic factors, emphasizing on plant
morphological, anatomical, physiological
and biochemical adaptations, acclimation
determining plant and survival, plant
distribution in dynamic ecosystems. Field

trip required.
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Plant respense and its adaptation to
abiotic and biotic factors under various
environments. Plant morphological,
anatomical, physiclogical, and biochemical

adaptations.
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