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2.8 nsiigulaunuena s183azn1sanzsiisuseudIuurIIneay (H13)
1. Julumudedsruuminendadedauid Insensinuseaulusindne w.e. 2559
2. uldmuusgmadadieineds  uvningrdodeduil 13es wunUfUiBnaiudsunnmuns
Anwn NsgeavInn nssuleutndnwilaznisiisulounieinvesinAnw1UadinAned

3. iangnsLazanIsdfaeu
3.1mangns
3.1.1 wuviein
NANGAT WU 1 KU N WUU n1] S1UmheinsINnaennangns 36 nIenA
VIANGAT WUU 2 [Wi N By 12] Iuniieinsiunaenangns litdesndn 36 niiefn

3.1.2 laseadramdngns
3.1.2.1 TA59a519naNgAs WU 1 [UHY A WU 1]

IMUUNUENA TIUATDANANEAT 36 waenn
n. Ussysyrtiwus 36 WUWAN
202797 AnerfinusUsayyin 36 aein

. iINTIUNIYINTT Usenaudaey

1. msdaduruuagniniiaueranuinerinug mensfnwar 1 a5 Hudiuan
Litleandn 2 mensfiny

2. wauAnednus videdunilwemanuinerinug liunameuns nieeesion
Idunsaeusulimeunslunsanssefunanoglugiudeya TC Tier 1 agratios
1 309 waziauanawineinug viiediuniwossauinednus Tunisussa
Fmsseiuaufivensuluaivin egrelios 1 1301 uazdesszyiindny
uBeusn (First Author) agnsties 1 1309 wienszydaria (Affiliation) ag1etiosdn
“WangnsUMInANYT a1vIVITVINGT AnEINeImant i Inerdeidedind 7 Tu
HAIIUNELNTIGN

3. HOITIENUNANISANYIAUMUUTIBNUNavDITdinInends Tnenuauiiugeu
Y83UsE5UNTTUMITMARANWIUTEIIANLLA IV dedufindngrdeynann
NsAnY

A. nszuruIvInhituniieinazay
1. suReulyvesdudinineas AWDINY Y

A a T
2. suauluvesaunIu g -

3.1.2.2 Iﬂiaa%f'lwé'nqm WUU 2 [ N WU n2]

uUNUILAN TIURRIANANGAT Lidesndn 36 wilefin
N. NSTUIUIVNIIUY ludaendn 21 wa8na
1. nszvdvluseauluRnfne Taitlpenin 18 whenn
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Trluinarnss Ui seRuTMAR AN IUDINIAITITIINGT Miuuaniaant

202701
202712
202716
202718
202731
202733
202734
202735
202736
202737
202738
202741
202742
202743
202744
202745
202746
202748
202749
202755
202759
202761
202762
202763
202764
202765
202770
202772
202773
202775
202776

1.1 NSV IUEIVIT AN
1.1.1 NSEUIUIVIVIAU

202791 dununUsgenn1ednined 1
202792 dununUs 1 nnediningn 2
202833 @RITENITINIMN

1.1.2 NSEUIV AN

12 “ulenn

5 weAn
1 %8s
1 %8s
3 MUYNA
7 wuene

T aenSeUNSEUIWITINAURUSAUNISYNINGITUNUS  91NATEUINI

Insmginen
wakALALvaLlodolasinlvansad

asdunszvnlgauaunIsIRulnve I

oulivioinenszaulianavaIuNas
WugAansITAuLYas
Wugnssuueniliedua
Wugemanfiilon1suTulaiug
WugAansUszeng
FIne1szauluana
WUGAERTYIING
FIUANAATUNY
LNUOATN VDI ITIRND I T LU
moulivioinen

A9 INEVBINTAUNUG
LUMNUDATUYDINY
N13AnUAIgIUTDINY
nMainsUduguveivtugs
a3Tineesfiandsnmafiuifen
A3TINYINITLATY
dugianeTeuiiguvosisiiviaanae
nsAnwdasedmsulnAnudadindnw
DUNTHITIULATNITITAUING
wluwnnlglugvasig
lusleladiugs

AUNIUIT VBN T LBaNUN
DUNTUISIUVDINALATLLAR
Tnrngvasfiviuniou
Tnaingvesdailunsou
YATINY

situslsi

UNAINYIVBIUAS

3 wwin
3 wwin
3 wwin
3 wwin
3 wwin
3 Nwin
3 N8N
3 N8N
3 NU28AH
3 wwin
3 Kwhn
3 Kwin
3 N8N
3 N8N
3 NUL8AN
3 wwin
3 wwin
3 uehn
3 NULBAN
3 NU2BAN
3 NUL8AN
3 wwin
3 wwin
3 wwin
3 NUL8AN
3 NUL8AN
3 NUL8AN
3 Kwhn
3 Kwhn
3 Kwhn
3 NUL8AN

11



202777  mswasuwlasessyans 3 UIBAR

202778 BFAINEIVDIYUTN 3 MEin
202779 FwwinmsvesddiTianuanmgimansuazanuvanvatgluwndou 3 wiedn
202781  @35IN8198981AIAIUNY 3 Uiagnn
202782 nsaaesluiieg 3 wiein
202783 WgANIIUINEN 3 MEin
202802  uyadLN 3 wwin
202803  nesluldida 3 wihefin
202804  WenSHaFRTe 3 nenn
202807 msdeaseeidsdluun 3 Wiagnn
202832 WugFansTugvestar 3 wiefin
202840  &353IN819INYTLEANUN 3 Wiagnn
202841  @3TINYIVOUUUNUBATUUDING 3 N8N
202843  nelinatug 3 wihefin
202844  @1sUsznounRuilui 3 wiefin
202847 miLa‘UImLazmnﬂ?ﬁugﬂéwwaumaa 3 yiein
202848  wiAlulaBndenisiiuiienvonals 3 Wiaenn
202849  msideunueIuaTNNITiaNgRiY 3 Wiaehn
202851  dugruineUIeuiieuresdulualsy 3 Wihein
202861  DUNTUITIULALITHUINITVRINYADN 3 NN
202873 n1soysnYdn iU 3 wiefin
202875  dnmingivesnulunsou 3 Yaenn
202876 e IneTug 3 mihein
202883 1 INedeAu 3 wwin
202884  WoANIIUINGNTIINATIEN 3 nena
202889  WIULANATINIIFIINEN 3 Yiaenn
1.2 NSEUIINUBNAIVITUANE  (915) laitAiu 6 MiIENn
1.2.1 nszuiwinnveAu aid]
1.2.2 nsyuiwivLden (813) laitAu 6 WIEAn

TMAnSounsz I MALIVDITUTIINGT AIUAUTFULDUVDIDITINUS N¥IUsZIFTNANEN

1%
a o Y

2. NITVIMIBITLAVUIYYINITUR (013) TaliAu 3 whefin

Y

. Ussyaulinus
202799 Anenfinususaygin 15 nein



A. nszuulIvINhituniieinasay
1. puReulvvestuginine1dy AN Y
2. puoulvvesauiv - g -

4. NANTIUMIYING

A dnusviedunilemanuinerinuslifunsimsunsviosdatesldiunismey
Sulimeunslunsanssefuniieglugiudeya TC Tier 1 eehaties 11509 vide weunsiuunam
atfuifiu (Full Paper) lutenansisounsnsuszya3vinis (Proceedings) sediuunmnuafiiufivensulu
aintu Tasnanudiygdnusfineuns fosseyindnunduiowsn (First Author) eghatios 1
Ses niouszydain (Affiliation) eestiendn “wdngnstiudindnw a1w13nTinet auyinemans
unTingaededinal” Tunanumeunsvan

3.1.2.1 Curriculum Structure:
Type 1 [Plan A Type Al]

Degree Requirements 36 credits
A. Thesis 36 credits
202797 Master’s Thesis 36 credits

B. Academic Activities

1. A student has to organize and present a seminar on the topic related to
his/her thesis once every semester for at least two semester.

2. At least 1 master’s thesis work or a part of master’s thesis work must be
published or at least accepted to publish in a national journal listed in TCI Tier 1 database and
presented the whole or a part of master’s thesis work in the national conference which is
accepted in that program, and at least 1 main publication of the thesis work must specify the
student as the first author with the affiliation of Graduate Master’s Degree Program in Biology,
Faculty of Science, Chiang Mai University.

3. A student has to report thesis progression to the Graduate School every
semester, which approved by the Chairman of the Graduate Study Committee.

C. Non-credit Courses
1. Graduate School requirement  :  English language
2. Program requirement : none

Type 2 [Plan A Type A2]

Degree Requirements a minimum of 36 credits
A. Coursework a minimum of 21 credits

1. Graduate Courses a minimum of 18 credits

1.1 Field of specialization a minimum of 12 credits
1.1.1 Required courses 5 credits
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202791 M.S. Seminar in Biology 1 1 credit

202792 M.S. Seminar in Biology 2 1 credit
202833 Statistics for Bioscience Research 3 credits
1.1.2 Elective courses a minimum of 7 credits

Select courses in the field of specialization related to his/her thesis,
list of crouses as follows and other graduated courses of Department of Biology.

202701 Protozoology 3 credits
202712 Histochemical and Cytochemical Techniques 3 credits
202716 Synthetic Plant Growth Regulators 3 credits
202718 Insect Molecular Endocrinology 3 credits
202731 Cytogenetics 3 credits
202733 Extranuclear Inheritance 3 credits
202734 Genetics for Breeding 3 credits
202735 Population Genetics 3 credits
202736 Molecular Biology 3 credits
202737 Integrated Genetics 3 credits
202738 Plant Molecular Biology 3 credits
202741 Mineral Metabolism in Plants 3 credits
202742 Endocrinology 3 credits
202743 Reproductive Physiology 3 credits
202744 Plant Metabolism 3 credits
202745 Plant Morphogenesis 3 credits
202746 Advanced Plant Mophogenesis 3 credits
202748 Postharvest Physiology 3 credits
202749 Developmental Physiology 3 credits
202755 Comparative Morphology of Vascular Plants 3 credits
202759 Independent Study for Graduate Students 3 credits
202761 Systematics and Evolution 3 credits
202762 Chemotaxonomy of Plant 3 credits
202763 Advanced Bryology 3 credits
202764 Systematics of Helminths 3 credits
202765 Taxonomy of Fruit And Seed 3 credits
202770 Tropical Plant Ecology 3 credits
202772 Tropical Animal Ecology 3 credits
202773 Limnology 3 credits
202775 Aquatic Plants 3 credits
202776 Insect Ecology 3 credits

202777 Population Dynamics 3 credits



202778
202779
202781
202782
202783
202802
202803
202804
202807
202832
202840
202841
202843
202844
202847
202848
202849
202851
202861
202873
202875
202876
202883
202884
202889

1.2 Other courses (if any)

Community Ecology

Biogeography Evolution and Diversity in the Tropics
Physiology of Herbicides

Transport in Plants

Ethology

Aquatic Insects

Advances in Trematodes

Advances in Cestodes

Vocal Communication in Birds

Advanced Yeast Genetics

Physiology of Helminths

Plant Metabolic Physiology

Advances in Pomology

Secondary Compounds in Plant

Insect Growth and Metamorphosis

Postharvest Technology of Fruits

Senescence and Aging of Plants

Topics in Comparative Morphology of Gymnosperms
Topics in Taxonomy and Evolution of Angiosperms
Wildlife Conservation

Tropical Soil Ecology

Advances in Phycology

Sociobiology

Analytical Ethology

Selected Topics in Biology

1.2.1 Required courses - None-

1.2.2 Elective courses (if any) a maximum of

a maximum of

3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits

6 credits

6 credits

With an approval of the advisor, a student may select any courses from

other disciplines related to Biology.

2. Advance Undergraduate Courses (if any)

B. Thesis

202799 Master’s Thesis

C. Non-credit Courses

1. Graduate School requirement: - English language

a maximum of

3 credits

15 credits
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2. Program requirement - none

D. Academic Activities

At least 1 master’s thesis work or a part of master’s thesis work must be published or

at least accepted to publish in a national journal listed in TCl Tier 1 database or presented in

the international conference with proceedings which have at least one full academic paper

and at least 1 main publication of the thesis work must specify the student as the first author

with the affiliation of Graduate Master’s Degree Program in Biology, Faculty of Science, Chiang

Mai University.

3.1.3 NSTUIUIYN

(1) BINIYIVIAY w2
202791  dunuuSgalvinnedniven 1 1(1-0-2)

(M.S. Seminar in Biology 1)

202792  dununUTyalunnegainen 2 1(1-0-2)

(M.S. Seminar in Biology 2)

202833  @DRIVYNINTINN 3(3-0-6)

(2) KNIV UADNIUANVIIVUAWIE  AIUTIWNITAIUEN WIDNTZUIUIYIDUY) N191971597NUSnw i

(Statistics for Bioscience Research)

ANULAIUTOU

202701 Insndainen 3(2-3-4)
(Protozoology)

202712 wedmniveailodouasaivosad 3(1-6-2)
(Histochemical and Cytochemical Techniques)

202716 asduaTginldmuaunnaiyulnveaiy 3(2-3-4)
(Synthetic Plant Growth Regulators)

202718  seulivioinenszauliianaveLua 3(2-3-4)
(Insect Molecular Endocrinology)

202731  ugransseAuwag 3(2-3-4)
(Cytogenetics)

202733 Wugnssuueniunfes 3(3-0-6)
(Extranuclear Inheritance)

202734 fugmansilon1susuusaiug 3(3-0-6)
(Genetics for Breeding)

202735  sugmansUsEyIng 3(3-0-6)
(Population Genetics)

202736 AInesyauliang 3(2-3-4)

(Molecular Biology)
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202737

202738

202741

202742

202743

202744

202745

202746

202748

202749

202755

202759

202761

202762

202763

202764

202765

202770

202772

WUgAEnTYIUINTG

(Integrated Genetics)
luanaiuiiy

(Plant Molecular Biology)
LULVIUDATUYBINITT DM T LY
(Mineral Metabolism in Plants)
moulsvioinen

(Endocrinology)

&3 TINY1VRINTTAUNUG
(Reproductive Physiology)

WLV DATUYDINY

(Plant Metabolism)
nsingUdugIUveLiY

(Plant Morphogenesis)
naifnsuduguesfindige
(Advanced Plant Morphogenesis)
aTinevasindainisifiuifen
(Postharvest Physiology)
ATIVNLINITIATEY
(Developmental Physiology)

daugiangTeuiiguvosisiiviadnbe
(Comparative Morphology of Vascular Plants)
nsAnwdaszdmsutnAnwUndinAng
(Independent Study for Graduate Students)

DUNTUITIULATNITIIRIUINAG
(Systematics and Evolution)
waluuvnlgluduasing
(Chemotaxonomy of Plant)
lusTelafduge

(Advanced Bryology)
AUNITUITUVBINETLFaLIUN
(Systematics of Helminths)
BUNIUITIUVDINALALLUAN
Taxonomy of Fruit and Seed
TAIYVINBLUNTOU
(Tropical Plant Ecology)
Anaingvesdmniluluniou
(Tropical Animal Ecology)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(0-9-0)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(0-9-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-4)
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202773

202775

202776

202777

202778

202779

202781

202782

202783

202802

202803

202804

202807

202832

202840

202841

202843

202844

202847

AT INE

(Limnology)

gl

(Aquatic Plants)

UNAINYIUBINUR

(Insect Ecology)
nsasuuyamedszwins
(Population Dynamics)

TN vesyuTn

(Community Ecology)
WannmvesddPinnuanmgimaniuazamnuvainangluaiou
(Biogeography Evolution and Diversity in the Tropics)
A3TINYNVDILINIATYNY
(Physiology of Herbicides)
nsaLaesluieg

(Transport in Plants)

NEANTTUINEN

(Ethology)

waaai

(Aquatic Insects)

ne3lulsidug

(Advances in Trematodes)
Wm%ﬁaa@%uqq

(Advances in Cestodes)
nsdeansiendsdluun

(Vocal Communication in Birds)
fugranstugevesdard

(Advanced Yeast Genetics)

TN VRINYIBLEATUN
(Physiology of Helminths)
A3TINYNVDAUUNUDATUUDINY
(Plant Metabolic Physiology)
Inelinadugs

(Advances in Pomology)
a15UsznaunAgnilluny

(Secondary Compounds in Plants)
ﬂ'l’iLaUIG]LLazﬂ’l‘ﬁLUa‘EJugﬂ’ﬁl’N‘UENLLlIEN
(Insect Growth and Metamorphosis)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)
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202848

202849

202851

202861

202873

202875

202876

202883

202884

202889

weluladudsnafiufevemalsl

(Postharvest Technology of Fruits)
mMsideunuenguarnsioNg ey

(Senescence and Aging of Plants)
daugrinenUSeuiisuveiulualsy

(Topics in Comparative Morphology of Gymnosperms)
AUNTUITWLALTTAUINTVRITYADN

(Topics in Taxonomy and Evolution of Angiosperms)
nseusnhudn it

(Wildlife Conservation)

Tnmnewesauluniou

(Tropical Soil Ecology)

e ineduge

(Advances in Phycology)

FrInedany

(Sociobiology)

WOANIIUINGWNTIIATIEN

(Analytical Ethology)

WT0LE0NATINTIINE

(Selected Topics in Biology)

3(2-3-4)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-4)

3(3-0-6)
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(3) AUINIVNABNUDNAIVIIV AN
TMdenSaunszuluIvIMAeI7997uTIINGT AINAUTIUYDUYDID1TINUTnY1UTE

Y

UnAN®W

(@) nuInU3gygiinus

202797  AneinusUsgaln (Master’s Thesis) 36 MUEAR
202799  AnerinusUsgaln (Master’s Thesis) 15 wiihefn

(5) nundvnlditunilennazay

-Laidi-

VUGG ANAUYVDILAYTHANTEUIUIU
' v
Y a N6 ¥ o [d Y LY LY =1
sWansEUIANA MUl LaY 6 wan mmal‘du
LAY 3 FILIN LEnDd

LBURaNIoY
LAYNANGU
“0,8,9"”
“y”

“p»

wzg

e

«g

“gr

wg»

3. L@URANUUIY  LERIDY

=
LAAID
=
LEAAID
=
LAAID
LARID
LARIDS
LARIDS
=
LEAAID
=
LEAAID
LARID
LARID

ARl waraAdv/anuivdinszustdeiudain
NITUIIVIIZAVTUNRANN
maavgluavin

nszunAThly
nszvIvIvluanvTInewesead (cell biology)
N3y Ua1v19aT33INeN (microbiology)
nsvuaAvluaIvIRugAIans (genetics)
nszUILITlUaN1@3TINe (physiology)
nszuaAvluaIvnduguinel (morphology)
nsrUIITlUaIv10UNTUISIU (taxonomy)
nszvIvIvluan e (ecology)
BUNTUYDINUIAYYVDNY

o w

QNI
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3.1.4 UEAIUNUNITANED
3.1.4.1 ¥ANgAT WUU 1 [WWY A WuY n1]

I 1
aensAned 1 wuein aensAnEd 2 w2ein
amzdouiieliudnmsvesmiinerds 0 202797 | InednusUTeygn 12
aaukudoulunudngu - -
L@UINTOLATITIINGITNUS -
594 - 52U 12
Ui 2
aMansanedl 1 ni2ein aensaned 2 VPNl
202797 | AnentinusUIgegln 12 202797 | InerdnusuTeygin 12
InduuUILazIEUNaIY - InduLUILAZUEUBNAS U -
g@ouIneinus -
574 12 574 12

suvienAnaeAnangns 36 vefin

3.1.4.2 ¥ANEAT WUU 2 [WHY A WUU n2]

Uit 1
aAnsAnEd 1 nuenn aANSANET 2 nuaenn
202833 | @f@EITHNINTININ 3 I den 7
I den 6 202799 | InerdnusUsgyyn 3
aouriudeulundengy - LU UalAsIeinus
594 9 591 10
)
aANsANET 1 nuenn aANSANET 2 nuaenn
202791 | dunuUsgalnmedyine 1 1 202792 | dununUSgglvnnsdininen 2 1
den 3 202799 | InerdnusUsgyyn 7
202799 | InenfinusuTeygln 5 AOUINYINUS
594 9 591 8

sunieinnaeavangnslitiosndt 36 wudein

3.1.5 A195UNEANHAIZATEUIUITY (N lneuazn1endengy)
seylilunierian




3.2 ¥9 ALRUY LaZAMIAIVDID1215

9

¢ Y

3.2.1 91917UHIUN

LT

AYBUNANENS / 819158U53MANENST / 81971358U5231

=p.

Ya-uwena

AMIANISANE (8127),
v ad o & =
a1y, Yndusansine

AFTUFUYNY
dumndi

. WauSuusa
Uaglu N
nangns

M3 | UA. | @3 | UA.

FTUIUNAU
¥N1959U
(Wasuluszez
5 Uagn)

NALAS.ANINA
Astivgau*

Us.0. (Rugenans),
LNINesuuiea, 2554

WU, @nen),
UANINYRUNUATANERS, 2548

16.7 | 2 16.7 | 2

12 (12)

HALAT.AUNT 1NUZYLY
NALA*
Y

Ph.D. (Developmental Biology),
Kanazawa University, Japan,
2009

MU, @ANnen),
UINeNaeLedlud, 2546

M. (@nInen),
URINedudedlud, 2542

203105 |203 |05

15 (6)

HPl.A3. 0 7laune
IUnae

Ph.D. (Biological Sciences),
Aarhus University, Denmark,
2007

WAL (@),
UINeNaeedlyd, 2544
.U @),
URINERETedlul, 2540

199 | 3.1 199 | 3.1

37 (19)

NA.AT.AUANT
A ULNYT

Dr.rer.nat. (Zoologie),
University of Innsbruck,
Austria, 1999

WAL (@3Inen),
UINeNaeedlyd, 2535
M.U. @),
URINRETedlul, 2530

233 | 169 | 233 | 169

45 (10)

NELAT.NBULNYSA
wastia

Ph.D. (Applied Biochemistry),
University of Tsukuba, Japan,
1993

WM. (WeNEAEnNS),
URTINYNRENYATANERS, 2532
MU, @1IN87), YANINY1E8ES
UASUNTILTA, 2528

17.1 | 16.7 | 17.1 | 16.7

35(11)
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=p

Ya-uuEna

AMIANTIANE (8127),
aa1tu, Yndnsanisine

AFTUFUYNY

dumvi

Uaguliy

Wauiuuge
nangns

G
17k}

Uel.

A3 | UA.

FIUIUNAIU
3YIN135U
(wauluszes
5 Uagn)

NALAT.NTUAT WIITE

Ph.D. (Agriculture), University
of Tsukuba, Japan, 2001
M4 (NEASAERS),
URINYIRENYATANERS, 2535
MU, (NEATAERT),
unINedugesing, 2531

10.7

17.3

10.7 | 17.3

25(12)

HA.AT.A0NA
ANy

m.a. @nen),
UnINedugeslud, 2550
WU, @rIne),
UINeNaeedlyd, 2544

17

8.7

17 8.7

23 (20)

o

9.n7.90uv 3ty d5nY

Ph.D. (Agricultural Science),

Gifu University, Japan, 2008

WA (R@VIINYIAENNTIY),
PHAINTNUNINGISE, 2548

WM. (RATIINE), P@INT
LININYNRY, 2546

19.5

13.6

19.5 | 13.6

HA.AT.2150 99NA19

Ph.D. (Applied Biochemistry),
University of Tsukuba, Japan,
2004

M. (WONYAEnS)
UAMVRUNERSAERS, 2542
M. (W)

LMNB VUMY, 2538

215

1.7

215 | 1.7

11(4)
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AARNUIN

1. ANBSUNUANEAULATIUIUIY
2.92.701 (202701)  Twslnd3nen 3(2-3-4)
Protozoology

Roulvfidasunou: mmmmmmawmmaau

unti TnsTnds Tassasrahluvednsings mstasuunuasnsimsdodnsinds  Tnsind
MﬁmmmLsumi‘m:uLLaymumsﬁﬁmmwuﬂummaau Tnsindrfiduusan Inslndaiiluunasinoudio
/NS LﬁEJQLL‘WﬁQﬂG]E]UWGU ﬂ'ﬁﬂ’lEJVIE]@WUﬁﬂ'ﬁZJ“UENIW?IWU’D LAY LW@UQWNBM’JW&W?{’M?UIW?
INie

Introduction of protozoalogy, general structure of protozoa, taxonomy and protozoa
culture, protozoa in Chiang Mai and indicator in water environment, parasitic protozoa,
phytoplankton as protozoa, culture method of phytoplankton, heredity of protozoa, and
molecular techniques in protozoology

247712 (202712)  wedlawilvesiiadauaziniiveswad 3(1-6-2)
Histochemical and Cytochemical Techniques

L\‘iEJUl’U‘VIG]E]\?N']uﬂE]u mmmmmwawaﬂwaau

ﬂiuU’JUﬂ’]iLﬁ]iﬁJﬂJLu‘dLﬁJ@ mﬁmammi‘dimu ﬂ’]ﬂ‘UléﬂLﬂﬁ‘W 1?]&]‘14 N15R513naETUSENUDNU-
N3 Lﬂmauuaw@mqquamu duylunglaisaiyud aumlauﬂm%u wAllAN1INaBIganssAYl
Budnaseunarnisuiang

Tissue processing, determination of protein, carbohydrate, lipid, determination of
inorganic compounds, Immunohistochemistry, immunofluoresescence, In situ hybridization,
and techniques for electronmicroscopy and semithin section

2.92.716 (202716)  ssdanszvinidaruaunisisyulnvasiiy 3(2-3-4)
Synthetic Plant Growth Regulators

ReulvAidasrimuneu: 202342 viomuanufiuseuvesiaou

UsgiRn1sdunset ey mim@’lu%ﬂmiLﬂmﬂﬂumimumﬂﬁwimLGIUIWU@QW%LL@ eNT
Ui”aﬂm Tudensivesansiani wu miéUEﬂEJ‘W‘HS NSNARADN NALAZIER SIuTanslFansvai
AIUANTYNY IWEJLuu‘wuﬂmmmmﬂ@maqaﬁiﬂﬂﬂaﬂﬂuﬂnzﬂﬂauuLLazLLuﬂuﬂuamﬂm

The occurrence and function of synthetic growth regulators and their commercial
applications such as propagation, flower, fruit and seed production including weed control,
and emphasis is placed on both present and possible future importance
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2.972.718 (202718)  siauldviomenszauluanavauial 3(2-3-4)
Insect Molecular Endocrinology
L‘f‘iau’lﬂjﬁé]’aamuﬁau G]WN@']’]@JLVTWUE]WUENN?IEM
‘VIaﬂﬂG]WU%’TLW]’NG]@Nliﬂ/la’mﬁﬂiumﬂuLﬁﬂasU@ﬂLLlIa\i g5 LU WNLABSLAY azuzu']m naln

miﬁn’musuaqaaiimum mumaauaﬂmaﬂa ﬂ’]'ﬁLﬁ'ﬁJf}V]ﬁLLa ﬂ'WWl@@l’lufﬂ'ﬁaE]ﬂi]‘Vlﬁ"UENﬁE]'ﬁIlIUVI
%m‘uimaqa mamuammimaaﬂmu NISUANIDDNVDITU T3 LUULALILTNADT TTMUINITIZAY
Tuanavessesliu waluladdnsofulusmidesenlive wagnmsiufdRnisiiiades

Basic concept in molecular endocrinology of insects, hormone receptor and signaling,
cellular and molecular mechanisms of hormone, agonist and antagonistic effects of hormone
in molecular level, gene regulation by hormone, gene expression hormone and receptor,
molecular evolution of hormone and gene editing technology in endocrinology research and
related experiments

2.92.731 (202731)  WugANEATITAUYad 3(2-3-4)
Cytogenetics
LQE]NI‘IJ‘I/IC‘I@\?N’]UﬂElu 202231 mammmmmmﬁamamaau
ﬂﬁiﬂLL‘U‘U(ﬂN‘] ‘U@Qﬂ’]’iﬂ']ﬁﬁ/l@@ﬁﬂ‘HmWWNW‘UﬁﬂiiﬂiuﬂUL%ﬁﬁ i’Jiﬁ/]N'WU'J‘i]EJﬁEJEJIWQJ I‘LJLiE)\‘i
vodlasluley wazeynsuisulale
The cellular mechanisms of heredity and recent researches in cytogenetics and
cytotaxonomy

2.972.733 (202733)  WugnsIuuaniAfYd 3(3-0-6)
Extranuclear Inheritance
Roulvfidastunou: mmmwmﬁu%au%aaﬂﬁau
nalnuay LLUULLmumimsmamé’nwmvmaﬁuﬁﬂﬁuﬁmmumimaé‘uﬁa&ﬂulﬂmﬂmas?m 1ng
N158NA198195188 Laama\‘iwuaﬂﬁmaﬂaﬂwm #1199 Pieadestunataind h¥a wuaiise
i asiazTiaeiee Avuay amﬁuum suamsanwmthivesduly  lelavata Juluns
duanzilulaaounioLazaaslsnanad
Patterns and mechanisms of transmissions of cytoplamic genes, various detailed
genetic analyses of cytophasmic heredity of plasmids, viruses, bacteria, algae, fungi, yeasts,
higher plants and animals and the role of cytoplasmic genes in mitochondria and chloroplast
biogenesis
2.92.734 (202734)  WugAamSLNanIsUTuUgeRug 3(3-0-6)
Genetics for Breeding
Roulufidasitunaw: 202231 mammmmmﬁzjaumamaau
ﬂﬁ]ﬁ]&JGl’N"’]ﬁ/mai/lﬁwamaiﬂﬁx‘ia’i’lx‘ﬁ/l’lx‘iWuﬁﬂ'iim%a\‘iﬂi‘”?ﬂﬂ’iLLa”ﬂ’]ﬁ’JUﬁuﬂﬁlﬁlEJma’m Rl
é’qmew‘lﬂmﬂiuLwamsﬂiwquqummamﬁwmu
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The forces that influence the genetic composition of populations, and how these
forces can be integrated by the breeder into a creative breeding program for animal and
plant improvement

2.97.735 (202735)  WugAansUsEYINg 3(3-0-6)
Population Genetics
Reulviidasriunau: munnuiiuseuveaon
aunaveslszyInsarnsRaNiusuuUdy nisnauiugililduuudy Jadedinoliianis
Wasuulasauddy
Genetic population equilibrium and random mating, non-random mating, forces
changing gene frequencies

1.92.736 (202736)  Fmenszauluiana 3(2-3-4)
Molecular Biology
i ay ' ' - < v
LQE]UI‘IJVIGI@\?N’]UﬂE]u: 202231 mammmmmu%mamaau
Mwavduavedlasiaiifivuindnuazdiulsznounanil Tngaziiufsauduiussyning
lassasanagntifikasANuduRusiu ugnTsy NMIFuiugwan1s93ey
Microscopic structures and their chemical composition, the correlation between
structures, their functions and their relation to heredity, and reproduction and development

2.92.737 (202737)  WUSAEATYIAINISG 3(3-0-6)
Integrated Genetics

Revlviidasrinuneu: mumafiuseureaoy

N13MIVANININIWAdRarNITUTEYNALY lan1auasnNIsaneneanIvadn NUesluAaLag
faf-Dadada nstmuamaarBuuulastulauna nsviausuduvesdunazduiviliane ns
msmamﬁﬂwmzﬁgﬂmmué’mgu%maﬁﬂme Aefinauasmsviunuiivesduludsdiiamninasss
AuEnUnAvesd IuLalasaidlasluley ugmansUseyng siugmansvedidauinis nalnnis
devneaiusnssuueniadoa InendiuduludsdiTinmnuewnases lassaisuaznsdiassiies
YDIAOUE NITUIUNTREATHALazLUaTHATUNTSN AlulaBAiduienazensidule n1snaewug
YBIBU WUTANANTVDINY WY

Control of cell cycle and application, probability and statistical testing, Mendelian
principles and multiple alleles, sex determination and sex linkage genes, gene interaction
and lethality, multiple gene inheritance, linkage and gene mapping in diploid, numerical and
structural chromosome aberrations, population genetics, evolutionary genetics, extranuclear
inheritance  mechanism, recombination in haploid, DNA structure and replication,
transcription and translation, DNA and RNA technology, gene mutation, human genetics
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1.92.738 (202738)  Faluiananuny 3(2-3-4)
Plant Molecular Biology
Reulviidasrunou: 202432 vidomumaniiuveuvestiaou
Armdituguduonyluanaiieafulasaine uazesdusznauluseduninianada ednaile
Aeafumsdaiedu uaznslaaudu anudiugiud iduiuinet lassadsondennnusy ua
NSV
Basic knowledge at the molecular level of nucleic acids structure and composition,
tools in gene transfers and gene cloning, basic in immunology, and membrane structure and
transport

2.972.741 (202741)  WUNUDATINVIWIFINBMNTIUNY 3(2-3-4)
Mineral Metabolism in Plants
Roulvfidaswinunaw: 202342 ﬁammmmﬁwawaﬂﬁﬁau
UNUINAN) mamﬁm@;mmﬂumﬁ@ﬂm Aanuduiivreivluunludfuvesiiv  nalnves
nsvudsslalindsnuanuunluaduiie nsedeude mIazauuazngAnTTIvesiY
The roles of minerals in growth, toxicity to plants, plant metabolism, mechanisms of
active transport, translocation, and accumulation and behavior of plants

2.942.742 (202742)  siaul3viodnen 3(2-3-4)
Endocrinology
ReulvAidasrimuney  mumuiuvouvesaey
Bnrsnsraiagesluu ndnnsviinuressedluy lassadawagnifvessonlsvieludnid
nszgndunds nalnmsvdssesluuanausswedniliiinszgndunds
Hormone assay, principles of hormone functions, structure and function of endocrine
glands in vertebrates, and mechanism of neuroendocrine secretion in invertebrates

2.92.743 (202743)  &35INIVIINITAUNUS 3(2-3-4)
Reproductive Physiology
RevlvAidasrimuneu: muamfivreuvesaoy
seullfioTiAeafumsduiug Ufftenserinsanl$viefuszuuUssam auagnmsusingiwe
Endocrinology of reproduction, interaction between endocrine and nervous system,
and sex and its manifestations

2.92.744 (202744)  WUWNUBATUVDINY 3(3-0-6)

Plant Metabolism
Rowluiidesiuniow: munuiuYeUTeIdou
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Tnssadauaznihiiveseadiio uuAniiugiuresuunuoaduvesiia wnnsAIUANLLIUE]
%uuaznalnmamuammﬁ% L:uLL‘VI‘UE)?%%@JLLasmimuQﬂuLuﬁm URNURATULAZNITAIUANTENIN
mMaaiyiAulavesity wagsuUeATULAYMIAIUALTEINMIABLANNYRTY

Structure and function of plant cell, basic concepts of plant metabolism, principles
of plant metabolic control and control mechanisms, metabolism and its regulation in seeds,
metabolism and its regulation during plant growth and development, and metabolism and
its regulation during plant senescence

2.972.745 (202745)  msiingUduguvaINY 3(3-0-6)
Plant Morphogenesis
ReulvAidasrimuneu: 202342 viomuanuiiuseuvesiaou
Usingmsaisingg Mieitesiuiiadeduiinadenisiniuasiadyasunamdulassaia
FIN9) UDINY
Phenomena associated with the factors influencing the initiation and development of
organized structures

292,746 (202746)  maRngURgIUTaRTTUGS 3(0-9-0)
Advanced Plant Morphogenesis
Rouledidessiunou: 202745
wEnnsine wazfoRnislunsidonsad eile efuzvesiivieitumaanideuasns
L?:m@%’ﬂmﬁﬂumwmam
Principles and laboratory exercises in aseptic culture of excised cells, and tissues and
organs and maintenance of cultures in vitro

1.42.748 (202748)  a35INEVIRVASINSAURY? 3(3-0-6)
Postharvest Physiology

Reulviidasriunou: muriiuteuvoaou

1AT9a519Laz0IAUIENIUTDINAANE amwdaumslﬁuLﬁaaﬁﬁmaﬂiwwiaﬂ’]sngl,%wé’aﬂﬁ
Aufien anuuisazsydauLivendnua ANINUALUINTFIUVDINAANS MsUAsuLUand N3
dAuievesiionn nalil lnenliUssrunasiasefiiortes wfidulunumaluladudanisiiuien
AnNSAUSIE eSS hwfieinuazaald nswdsuulamdnisiiuiievedddnenliuszsu
wardadeilifeades anmnsiushvuazisnmsiivsnulidnenliUseiu anzpionlunannands
MLAuLien

Structure and composition of produces, preharvest condition effecting on postharvest
losses, maturity and maturity indices of produces, quality and standard of produces,
postharvest changes of vegetables, fruits, flowers and ornamentals and related factors,
ethylene in postharvest technology, storage condition and storage method of vegetables and
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fruits, postharvest changes of flowers and ornamentals and related factors, storage condition
and storage method of flowers and ornamentals, stress condition in postharvest produces

2.972.749 (202749)  &359M8INIAIY 3(2-3-4)
Developmental Physiology

Reulviidasriunou: muamiuteUveNaoy

nsvnuresszuuetiirluAunedensiey Uiduiusseniugaduagnsdasudeuiede
Fuaivesnaidulauaznisaiy ssduszneumdianaiiieadesiunisiadguesdnd nalnnisiaiy
e MsuaniAsunia msfundany msfuimsdsuuasesdainden nsiadouil MsnIUAN
nmswslaegesluy Jadedifdnansenudenisiudyvediseu AMLINaFULAEAURAUNAYDINTT
L3R VIAR

Organ functions in various environmental condition, cell interaction and tissue
organization, biochemistry of growth and development, molecular components involving
animal development, mechanism of the development for gas exchange, acquiring energy,
sensing the environmental changes, locomotion and movement, hormonal regulation of
development, factors affecting embryonic development, teratogenicity, and abnormalities of
animal development

2.972.755 (202755)  dugudnendisuiisuvasiviivieanaes 3(2-3-4)
Comparative Morphology of Vascular Plants

- ay ' ' - & v
LQE]UI‘IJVIGI@\?N'IUﬂElu: 202355 mamm’nmmmawawaau

lassaievesiu waslassadsduiuslulsuiouiuresiviivieddss n1sduunvanany
FunafLlawazaeIiauIn1svesNsiviod1des

Comparison between vegetative and reproductive structures of vascular plants, and
Classification based on origin and phylogeny of vascular plants

2.92.759 (202759)  msAnwdaszdmsuiinAnuiiadindnen 3(0-9-0)
Independent Study for Graduate Students

RevlvAidasrimuneu: munnuiiuseuveaoy

nsnpaedluiidedesfiisatunedsine) dhinwasdonavensnuuazinsaeutinan
nusanandediidudiuniwesnmsiinednusuieidofiaaueuusya

Laboratory or field investigations of topics in biological sciences, students are
required to present written and oral reports on the chosen topics which must not be part of
the thesis or research work required for the M.S. degree

2.972.761 (202761)  BUNTUITIUKALATITIIAUINAG 3(2-3-4)

Systematics and Evolution
Rouluiidesiuniow: mumuiuYeUTeIdou
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‘Uiu'lﬁ]sU’eNiu‘UUﬁﬂx‘i"] IUﬂ’]iﬂWﬂ’]‘W’JﬂsU’fNﬁﬂWU’Nl FTMUINITVDINTITINIININ ‘VlﬁﬂLﬂﬁu‘WUE]ﬂﬁ
%é BUﬂiiJ’Jﬁ'WuLLUUU’JLﬂJEﬁﬂa ‘Vtaﬂﬂ’]imﬂsﬁ@ ’J’J@.J‘Lﬂﬂ’]ﬁLLauﬂ?iLﬂaEJ‘NLL‘UaQGUENﬁﬂGUa ’J’NN‘U’]ﬂ’]TU‘L!
QLLaSﬂ"ﬁﬂﬂLaaﬂwuqmquﬁﬁiwﬁﬁﬁ

History of classification systems, evolutionary classifications, species concepts,

e L

numerical taxonomy, nomenclature, evolution and differentiation of species, evolution
above the species level, and natural selection

2.92.762 (202762)  AluunnlYluvDINY 3(3-0-6)
Chemotaxonomy of Plant
Revlviidasrunou: muamiureuvesdoy
vanmsldasailunsfnyiveynsiisiu asusznouiifiunumlunsanamviauazdn
F1mIndaiTin
Chemotaxonomic principles and constituents commonly used for taxonomic
determination of plants

2.92.763 (202763)  luslolaBugs 3(3-0-6)
Advanced Bryology
Revlviidasriunou: mummiueUvesaoy
ANUIINgaTIBEATEAUANN TN IWINGaZOUNTUTITIU A LTAkAEAIUFUTUENIY
Tawnsvanuguasiivluslelnd Wugmansszauluanavesivluslold walulad¥ineiseau
Tanafiduiusiunsdaduunmn ssduszneumaaiiuazduaiivesivluslold dneinedaadsy
yosiiluslelud Frgfieansuaznseysnefivluslolud msfuriraideifsrdestunsdnuiiy
Tuslelna
Comprehensive knowledge on morphology and systematic taxonomy, origin and
phylogenetic relationships of bryophytes, molecular genetics of bryophytes, study of
molecular biology technology related to classification, chemical constituents and
biochemistry of bryophytes, physiological ecology of bryophytes, biogeography and
conservation of bryophytes, literature reviews related to bryological study

1.92.764 (202764)  BUNIUISUVIINYTLFANUI 3(2-3-4)
Systematics of Helminths

Revlviidasrinunau: muauiuteuvesaey

aummmumiﬂwuauwmmaamu‘m mawdeufogailensdneifouaznisiede s
%’wmmmLLav’ngwwzmli/\Iam Platyhelminthes Aana Monogenea Hansgnunuaungislulaan
Uan wafleansen@ainendmiueynsadsiu aana Cestoda warloasinatsvesnendfiia aana
Trematoda uazlaadfenanawesme3lulll Aaunmsuaritaunnismaiusveamesisaiiud Tndu
aUAINaY AR1E Aphasmidia Uay Aand Phasmidia laune 59U naegansssaiiuydes
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rudmiuneBieatun msiRaitugdunsaseiieg mawioumanudfa waznsviufoRnng
Aeades

General systematic of helminthes, specimens preparation methods for investigation
and nomenclature , classification and identification;  Phylum Platyhelminthes: Class
Monogenea, effects of helminthes on hosts : Fish, molecular techniques for systematics,
class Cestoda and intermediate hosts, class Trematoda and intermediate hosts, evolution
and phylogeny of helminths, phylum Nematoda: class Aphasmidia, Phasmidia, phylum
Acanthocephala, scanning electron microscopy for helminths, advances publication in
various journal, manuscript preparation and related experiments

2.42.765 (202765)  DUNTUISIUYDINAUAZLUER 3(2-3-4)
Taxonomy of Fruit and Seed
Reulviidasrinunou: 202361 vidomumnufiuseuvesiaou
é’wmsﬂ"ﬂﬂuazmsmnwaﬁmawauazmﬁ@ FNYULLANILVDINATVIN L ULARLISALAY
mM3fndnuazfing nsulsuiisunatasuanluwaeususazinsou Jeymmisiusynsudsiy
vonaliluwniou
Characteristics and classification of fruit and seed, typical features of fruit and their
formation in each family, and comparison of fruits and seeds in temperate to tropical zones
and problems in taxonomy of tropical fruits

2.92.770 (202770)  HLIATINYIVRINYUATOU 3(3-0-6)
Tropical Plant Ecology

Revlviidasrimuneu: munnuiiuteuveaoy

nsTuuneiiay relladsgvesniamile dnaineweswdaluwazdadodndn diaemingd
vaatlindnlukasadednin Ins lidenfe wazUsdn niseuSndiy: aungnumans n1svitae
U msAsuulasunuiives miﬂuuwuﬂw nsdamsituiitn nstiauelasenisdnmsiiuiivnes
UnAnNY

Forest classification, forest types of Northern Thailand, ecology of deciduous forest
and limiting factors, ecology of evergreen forest and limiting factors, figs, epiphyte and
parasitic plant, plant conservation: botanical garden, deforestation, forest succession, forest
restoration, forest management and student presentations of forest management project

2.92.772 (202772)  HaATng1vasdniluluniou 3(2-3-4)
Tropical Animal Ecology
Reulviidasrimunou: 202371 viomumnufiuseuvesiaou
anuduiussznindniardunadenlundou m’mﬁma‘uaamaﬂﬂfju?iaﬁ%ﬁmt,azizuu
1A aunasIsUYIALAz LYY TIAINEN
Relationships between animals and the tropical environment, the concepts of
communities and ecosystems, and the balance of nature and human ecology
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2.92.773 (202773)  ¥@5IneN 3(2-3-4)
Limnology
wau’lﬂmmaemunau WIEJWJ’HJL‘VTUGUE]U‘UENNEIEJU
ﬂmﬂll‘UGW]NWﬂﬂa LmJSU’PNU']"i]@E]EJ’Na GRIIGE aﬁnﬁwasuaaﬂﬁ]%mmumaaqumﬁﬂ,u ‘Lﬂ"i]ﬂ
N13INITNY ‘W‘Z]Glﬂiill LLauﬂ'mJﬁiJWHﬁiuﬁ’J’NaQWU'JGW]@”]?TEJE]EJSLUU'Y\]G] awﬁwasuamamausuaqm
The physical and chemical properties of the freshwater environment and their effects
on freshwater communities, the dispersal and behavior of freshwater organisms, and Effects
of water pollution

242,775 (202775)  wuglditi 3(2-3-4)
Aquatic Plants

LQEJUI’U‘VIG]ENN']UﬂBu G]’]ﬂJﬂ’J’]ﬂJL‘VIWU’eJUSUENNﬁEJu

WungJU’]LLauﬂ’mﬂJﬁ’]ﬂiU UiuLﬂWGU@QWUSmLQJU’] LaZNITINTILLUN ummmmuav{]%wmam
msoﬁ’ﬁammaﬂwuﬁﬁum ﬂ’]ﬁﬂiU@’JWUﬁ:\lﬂ‘U’m@ﬁ\‘iLL’JG]@E]@J ﬂ?iﬁU‘W‘uﬁq%@ﬂWUﬁ:‘lﬂJUW NSUNINTERNY
wazmsuauiuglih nsldusslosdaniuslch nsdssgndldtusliiludussfiug vnum
yosuglihlunmstiimindeuasnsvhufiRnisfiieades

Aquatic plants and their importance, types of aquatic plant and classification, ecology
and factors affecting life of aquatic plants, adaptations of aquatic plants to environments,
reproduction of aquatic plants, dispersal and control aquatic plant, utilizations of aquatic
plants, application of aquatic plants in constructed wetlands, roles of aquatic plants for
wastewater treatment and related experiments

292776 (202776)  UIAINYIVDILUAY 3(2-3-4)
Insect Ecology

mulwmaamunau mmmmwu%awamﬁau

“U‘L!“UENLLSJ@Q EJ‘HﬂiiJ’Jﬁ’]‘L!‘{j’«Jﬁ]U‘L{ O‘H‘VI’EJEJ?J’W?EJ ‘LIL’Jﬂ’J‘V]EJ’]LLa”ﬂ’J’]iJﬁWﬂi‘UV]’NLﬂi‘lﬁ%’iﬂ%%a\‘iLLZLIﬁﬂ
WIAUTZVINTUDUUAS G]’]i'N‘?I’J@LLﬁ%IlIL@a “QZJ‘UW“UENLLELIaQ ﬂ??MﬁNWHﬂUig‘U‘UUL’Jﬂ ﬂ’]iLﬂ‘UG]’JEJEJN
uaas adAludinAivegveaumas nsdlfinu wazmsiutRnsiiieades

Class Insecta, recent taxonomy, habitat, ecology and economic importance of
insects, population ecology of insects, life table and model, insect community, ecological
relationship, sampling techniques, statistic in insect ecology, case study and related
experiments

2.92.777 (202777) nsiwasunUaswaslszng 3(2-3-4)

Population Dynamics
Rouluiidasituiaw: aueuiuteuveIaeu
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Usgnsuardnaine1Useyins JULUUNITNTEAN8UTEYINT NALNNITUNINTEANY A3
Wasuulasszw1ns JUuUUMsIendin Msnszaneeny Uidneny maiulauazlumanisiduls
Uszrng mIeyingsnulsznng nedifinw uazmaiufoRnsiiedos

Population and population ecology, distribution pattern, dispersal mechanism,
population dynamics, survival pattern, age distribution, age pyramid, population growth and
population growth model, population conservation, case study and related experiments

2.972.778 (202778)  WIAINEIVBIYUTN 3(2-3-4)
Community Ecology
Revlviidasrunou: muniivseuvesiaou
TAINe1veYuTN ANUFURUSVDIYLTN N1FTMUNYUTN 1ATIATIIVRYUTN JUKUUVDS
YUIN AIIUMAINNAEN1FINTNLAETTMUINIG ﬂﬁl‘maL’JEJ‘L!%@Q‘W@NWUIN‘UNGUW agaﬂsﬁuaﬂ
mimmﬂwﬁmw ﬂ’ﬁISUGUNGUWELUﬂ’ﬁ@‘UiﬂULLﬁuﬁ\‘iLL’J@ﬁEJ&J NSUANY LLaumsmﬂgummimﬂm%ﬂ
Community ecology, relationship in community, community classification, structure
of community, community pattern, biodiversity and evolution, energy flow in community,
nutrient cycle in community, application of community in conservation and environment,
case study and related experiments

2.42.779 (202779)  3Funnsvesdediiinauanmgienansuazaay 3(3-0-6)
wanvanyluluniou
Biogeography Evolution and Diversity in the Tropics
Revlviidasinuneu: mumsfivteuvesaoy
WIUNALYDIANUNAINRAEN1TINNLAEINAFY ITunsvesssuuidalulundau

s

nGummiéuaqammmiwfumau ﬂ’]iﬂﬂJWUﬁLLa”ﬂ’ﬁ@uﬁﬂU ﬂ’J’]ZLIL‘U‘uiﬂLLﬁ”iULLUUV]’NSU’JﬂQJﬂWﬁG]ﬂu

WRSaU LVIQUﬂWU’ﬁ’]‘lJVl’NE’Jm‘U’J’JVIEH LV]ﬂ‘lJﬂ‘V]'NEJﬂéSU’J’WlEJ’]I‘Hﬂ’]iﬁﬂU’W]’NSU’JﬂU?,JﬂWﬂGﬁLLaﬁ
TINUINTT ‘U’Jﬂuﬂ\lﬁﬁﬁmiﬂﬁgﬁgﬂmLLﬁ%ﬂﬁMﬁﬂ‘lﬂ

Biodiversity and niche concept, evolution of ecosystems and organism in the tropics,
extinction and conservation, biogeographical patterns in the tropics and their history, basic
molecular biology techniques, molecular biology techniques in biogeography and
evolution studies, applied biogeography and case studies

2.92.781 (202781)  &339981UDYINAATINY 3(3-0-6)
Physiology of Herbicides
ReulvAidasrimunou: 202342, 211311, 202317 WionuANULTE UYL @AOY
nsfuaLarnIsuunsiaveseriin iy nadnssuiidefiv uazkameiuaisine,
sumnalnvesmsvhauweseidafufividdenssuaunsseg meluguiy

67



Herbicide classification and determination, the behavior of herbicides in plants, and
their physiological effects and mechanisms of action on plant processes

2.972.782 (202782)  msandesluNYy 3(3-0-6)
Transport in Plants

NEJUI?.I‘VWIENN’]UI’]EJU G]WN@’JW%JLWUGU@UGU@QN?{BH

TAseassuagszuunMsandssluneg ﬂﬁuU’Juﬂ’ﬁLLauﬂa‘lﬂﬂWiaWLa?N ﬂ’]ia’]LaEJ\‘iu%LauLLiﬁ'm
ﬂﬁlﬂLLauﬂ’ﬁF"l’JUﬂNﬂ’]iLﬂﬁ@u%ﬂJ@\‘M’]LLﬁuLLiﬁWﬂI‘UW@‘U’] ﬂ’]iﬁ’]LﬁENﬂ'WiE]UVﬁEJ(B’Mﬁﬁ ﬂﬁlﬂLLﬁuﬂWi
MuANMTIAReuTivesansdunisluviea s Jedeiinasonsandedluiiy uasnsdidesnsdunid
Buq

Plant structure and transport systems in plants, transport processes and mechanisms,
the transport of water and minerals, mechanisms and regulation of movement of water and
minerals in xylem, the transport of organic assimilates (food), mechanisms and regulation of
organic assimilates movement in phloem, factors affecting transport in plants and the
transport of other substances

2.92.783 (202783)  WaANITUINE 3(2-3-4)
Ethology

Revlviidasriuneu: muamiureuvesaey

Audauasdouvesmgingsuiner  BmsAnwmginssuvesdad  nalnneassinenves
anmimﬁaﬂﬂﬁUﬂMImaizUUUizaﬂwL.Lavaaﬁmu ﬁa’mﬁwﬁﬁumuﬁuquamm dGanues
LLN"\]\ﬂ“\] ﬁﬂﬂi“ﬁmﬂ’]&luaﬂ Wi](ﬂﬂiillsUﬂLLEN ﬁiU‘U'W]EU’]mLLa‘”WQﬁmiillﬂ’ﬁLiEJu5 Wi]@ﬂiillﬁflﬂiﬂ 13
ﬁ@ﬁ’]i%@ﬂﬁ@l’& ﬂ'ﬁL‘IJﬁEJ‘L!LLUaQWQWﬂiiMIUﬁWDLaE’N Wi]@lﬂiill’)‘l/lﬂ%l,ﬁ”ﬁlﬁnﬂ/lﬁ’] ‘Ui”IEJ“UUGUENWE]GmiiﬂJ
’JV]EJ’]iUQ’]U’J%EJLLﬁ%ﬂ’ﬁ@HiﬂE LLﬂ%ﬂ’ﬁ‘V]’WUQ‘UG]ﬂ’ﬁV]LﬂEJ’JSUGQ

Origin and definition of Ethology, methodology of animal behavioral studies,
physiological mechanism of behavior controlled by nervous and hormonal systems, basic
definition in Ethology including reflex and motivation, external stimuli, conflict behavior,
instinct and learning behavior, social behavior, animal communication, behavioral changes in
pets, ethology and psychology, usefulness of Ethology in research and conservation and
related experiments

2.92.791 (202791)  dunwUSgyglnnnedainen 1 1(1-0-2)
M.S. Seminar in Biology 1
Roulvfidawinunaw: 13l
Fununieafudgwiise mseAunedinaenansuaztiauewinislun e
Seminar on research problems, discussion on the literature reviews and research
proposals
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2.942.792 (202792)  duuuUSyynlnnnedainen 2 1(1-0-2)
M.S. Seminar in Biology 2
Roulefidesinunew: 202791
nsthiauenazediualunmndmngulaetindnu lurdefifeadestunisduaiite
Presentation and discussion in English by students in topics related to their research
study

2.972.797 (202797)  InedwusUssysyiin 36 wilawnn
Master’s Thesis
woulviidesiunaw: lasusuliAiivelasesnuwds vieameilounsaudunsiaueveeylfvinte
1A59319

2.972.799 (202799)  AInenlinusueyayaln 15 wiuaenn
Master’s Thesis

wauluidewitunew: lasueudiviitelasesnaad nisameidouniauiunisiausveoyiiniide
1A59519

2.97.802 (202802)  wm@gi 3(2-3-4)
Aquatic Insects
Reulviidasrunau: 214312 uay 202371 WiemuANiLTOUYD I doU
uasiluidyadng 9 1wy eynsaisnu dugiuiver Snaineuaznisnszane savanaie
ﬂ’]iLﬁULLﬁ%ﬂ?iLgﬂﬂLLﬂJa\‘]‘l}’]
The knowledge of aquatic insects in various aspects such as in taxonomy, phylogeny,
morphology, ecology, and distribution as well as collecting and rearing techniques

2.97.803 (202803)  we3luldiduge 3(2-3-4)
Advances in Trematodes
ReuluRidasrimunau: 202764, 202788 WiemuANNITILTEUTBFOY
Anuduiussenitane slullifvdniinsegndunds wueunsudsu a35inen daingd
Tssaseseiuganma Humanuidefiieades
Interrelationship between trematodes and the vertebrates, systematic, physiology,
ecology and ultrastructure, and recent topics

1.92.804 (202804)  WeNFAIMATUES 3(2-3-4)
Advances in Cestodes
o Sy 1 1 = =] £
Wauluiidawitunaw: 202764 viSeUAILILYEUVDINAOUY
ANUFNRUSTENI NN TIFatudailnseanduras Wueunsuisnu a3vinel GAing)
1AT9AT195EAURANIA TINTIHAINATENNL VDS
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Interrelationship between cestodes and the vertebrates, systematics. Physiology,
ecology and ultrastructure, and recent topics

2.97.807 (202807)  msAeansdedesluun 3(2-3-4)
Vocal Communication in Birds
Reulviidasrunou: 214403 vierumnuiuveUvesaey
sruunsdoansludnd gunsalilfgrdeatuauAdosmudesdn 1aun niestufinides 1a3eq
ApTAdS waznslglusunsuAouiIWasluNITIATIZRESY N1TuUaRURLIEYOIlEUILNTY N9
wAREBng 9 veun Heddoasdananuusig q sanunithilinaigeiuwazunmawesy
Communication system of animals, equipment for bio-acoustic research, sound
recorders, sound analyzers and computer programs for sound analysis, interpretation of
sonagrams, sound producing of birds, and Different types of call and song of non-passerine
and passerine birds

2.97.832 (202832)  WugAanitugevasdad 3(2-3-a)
Advanced Yeast Genetics

ReulvAidasriuneu: 202711 iemumnuiuveuvesiaey

Ml Tgimaiugmanfuesdad UfATunseninsiusnssuduialianadu q neluiad
mMsUszendluBegranmngsy UfoAnmaifeatumadaiusimnssuvesdad

Methods of genetic analysis in yeast, genetic elements and their interaction with
other biomolecules in yeast cell, their recent applications in industry, and practical work
include recombinant DNA techniques

2.99.833 (202833)  @AAIVYNINYININ 3(3-0-6)
Statistics for Bioscience Research

RFoulvfidosunou: mmmwmﬁu%awaﬂﬁﬂau

ﬂ’liwﬂaaua:umagm ATNAABY Z-test t-test Cochran-test Paired-test b U UL WU N T
mwaauwmjuamu”iaj miLU%EJULﬁEfummLLG}ﬂGi’NGU@&ﬁWLQ?EJLLUUW‘I@Qm LLUUﬂ’]iwmamLLUU?jﬂu
vhenauysal Msveasndaminneisea nsleseiilonnssuazaduiius aifivounisnussn n1s
ATITIA1T1E ANOVA maglusunss SPSS Asitasigranauaun1suunsnamelisunsuy SPSS n1s
IATITATINnDLLaranduNuSmelUSUATN SPSS MslAseRRaameasaelUsunsy SPSS  A1g
AneiANuLUTUTIUaNefILUs

Test of hypothesis, Z-test, t-test, Cochran-test, paired-test, completely randomized
design,  multiple comparisons of means,  randomized complete block besign, factorial
experiments,  regression & correlation, nonparametric statistics, ANOVA analysis by SPSS,
nonparametric statistics analysis by SPSS, regression & correlation by SPSS, cluster analysis by
SPSS, multivariated analysis
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2.97.840 (202840)  AITINYIVBINENSITATUN 3(2-3-4)
Physiology of Helminths

Reulviidasrunou: 214411 vienumnuiiuveuvesiaeu

wihflvassyuueteeene 9 lunendisaiiuv waluddidinuaslunasaufvaass ey
Aeafunsmela nsdes nigadu waziunueddaluly fseunazdusiute saTtngBaTTInen
suaaLﬁaL?jaLLazﬂg‘jﬁ%mmaaqﬁﬁmmu

Functions of different organ systems in helminths in vivo and in vitro with emphasis
on respiration, digestion, absorption, and metabolism in eggs, larvae, and adults, and the
pathophysiology of tissue and immunological reactions

2.%7.841 (202841)  AITINYIVDUULNUDATUVDINY 3(2-3-4)
Plant Metabolic Physiology
Roulvfidawinunaw: mmmmﬁu%waﬂﬁﬁau
NIZUIUNITUAZAINAIAYVDINITAUATIZILES N1u8lanaziuinuedduvesalsusznau
Aslulanse lulpsiau uazarswinlaUaluiiy
The processes and significance of photosynthesis, respiration and the metabolism of
carbohydrates, and nitrogen and lipid compounds in plants

2.97.843 (202843)  Amenliinatuge 3(3-0-6)
Advances in Pomology
Reulufidasrmunou: 202307 130 202342 WEemuANNTILTEUTBFOU
mu‘i%’adwqmﬁmﬁ’ﬂﬁma mmwLLNumwmaENLLazﬂWia%mamaﬁiﬁaﬂﬂﬂﬁimmaaﬂ{]mwﬁ
e vesliinafifeafiuaiTinewasdugnine,
Recent topics in fruit research, experimental methods and interpretation of results,
and problems in physiology and morphology of fruit crop plants

1.92.844 (202844)  a1sUsznaunReniluny 3(3-0-6)
Secondary Compounds in Plants

Revlviidasrimuneu: munuiiureuveiaoy

a1sUsznaunfeniiluiviazanudidy il @553 WaruNuIMN1NTIng1vedasusEnay
ANl NsTavinavyvesansUseneunfenll weslu ansUseneuiiuea woamnasun wedAlne
dmadaudas wWulng ansUszneudddug wasnisatm nIsEaLen Larn1ThATIzinaaives
asUszneuniniiitelfustlovimanisuwmd

Secondary compounds in plants and their importance, chemistry, physiology and
biological role of secondary compounds, classification of secondary compounds, terpenes,
phenolic compounds, alkaloids, polyketides, modified sugars, peptides, other important
plant compounds, and extraction, isolation, and chemical analysis of secondary compounds
for their medicinal benefits
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12.93.847 (202847) m‘snﬁ‘uimLLazmmJ?ismgiJiﬂwaqLLuaq 3(2-3-4)
Insect Growth and Metamorphosis

LQE]UI‘U‘VIGIENNTUﬂ@‘U G]WN@']’]@JL%WUE]‘U“UENNE@H

MﬁﬂﬂﬂWU%’Wﬂ‘U@ﬂﬂ’]iL@UTWUBQLL@JENLLa ﬂ”liLUaEJu'ﬁﬂi’N 'J']GNU'WﬂTﬂJ@GﬂWiLIJﬁEJU?U?N N3
LGIUIG]LLauﬂ’liLUaEJuiﬂiN mimaammaamqammua LUE]L’UE]'iuVi’JNﬂ’liLG]UIG] mmmmamaub
VIoUDLNAY 8@ﬁNUUQIiL‘U‘U1VIWVILﬂEJ’J“U@\‘iﬂUﬂ’]iLUﬁEJUE‘UTN 88ﬁuumﬂ3UﬂNﬂﬁiﬁ@ﬂﬁi’]ULLauﬂ’ﬁ
Wasugusi danedesuaznsmunslassesluuselnoznea woanliduluuiasuaznsviufanig
AAgados

Basic concept in insect growth and metamorphosis, evolution of metamorphosis,
growth and metamorphosis, morphological and histological changes during growth, anatomy
of insect endocrine glands, neuropeptide hormone involved in metamorphosis, molting
hormone and metamorphosis, environment and hormonal control on diapause,
polyphenism in insects and related experiments

1.942.848 (202848)  wialuladndanaifiuiieavasuald 3(2-3-4)
Postharvest Technology of Fruits

Revlviidasrimuneu: munaiiuteuveiaoy

ammms‘waamsm‘uLﬂmsuamalu L‘Ll‘uﬂ?ﬁL‘UaEJULLU@QV]’N?W?’W]EJ’WI&@JWU AUIBNITIANTS
qquﬁ LLﬁ%’Jﬁﬂ’ﬁLﬁillE]u LU ﬂ’ﬁﬁ]ﬂﬂ?iﬂﬂ&lﬁlm’e}ﬂLL@%ﬂ’ﬁ‘UiUﬁﬂ’]WLL’JﬂaaﬂJ

Postharvest handling of fruits with emphasis on physiological changes in relation to
temperature management procedures and supplementary procedures such as treatments
applied to the fruits and manipulation of the environment

2.92.849 (202849) m'il,ﬁ'aumumquazmaﬁmq%mﬁ% 3(3-0-6)
Senescence and Aging of Plants

Revlviidasrimuneu: munnuiiuseuveaoy

ﬂiﬂﬂgmiaiﬂm?%ammmﬂLLa gmsilonguosiiy nalnuazmaiAsuuUamneaisine) Tuai
LLa“ammmm’Jﬂm“mNLﬂmmimammmmm mimmﬂ ‘ﬂf\]f\]EJVIMNaG]EJﬂ’]iLﬁEJmmMJ’]EJLLa n138
21¢) mimammmmaﬂwsnmmu m'i'nwaﬂmumﬂs] YOINY m'il,aammmwaﬂﬂaﬂlu nNsEnNLaY
m‘a‘l,aammmqﬁuaﬂwaim mimmq%aﬂmamwzj miﬂaﬂﬂuma%aamimammmmquazmimmq%aﬂ
oy

Plant senescence and aging phenomena, mechanism and physiological, biochemical
and morphological changes during senescence and aging, factors affecting senescence and
aging, whole plant senescence, abscission of vairious plant parts, flower senescence, ripening
and senescence of fruits, seed aging, protection or delaying of plant senescence and aging

2.972.851 (202851)  dugruinenUTeuiiisuvasduluadsy 3(2-3-4)
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Topics in Comparative Morphology of Gymnosperms
Reulviidasruniou: 202755 vidomueuiuseuvesiaeu
Tassaddlagandeon  msdasuunwaranedfaumsvesiuluadsa  funoumsiasyves
Sluadsululassaiefidudiu uaslassaisduiug samanuidefifedes
Structure, classification and phylogeny of gymnosperms, processes of development
of vegetative and reproductive structures of gymnosperms, and recent topics

2.972.861 (202861)  BUNTUITIULALITAUINITVDINYADN 3(3-0-6)
Topics in Taxonomy and Evolution of Angiosperms
Reulviidasmuniou: 202461 uay 202761 vizemuaruLiiuteUveaou
ndnnsmangnueynadsulasasnden aunmsuaraeTiwunisvesiivaendousised
Sufuuetugean muimamAdeiiiedes
The detail of the principles in plant taxonomy, evaluation and phylogeny of primitive

or advanced angiosperms, and recent topics

1.92.873 (202873)  n1seyinddnith 3(2-3-4)
Wildlife Conservation
Reulviidasriunau: munnuiiuseuveaou
ANLvAaINVaNeMSTIA LAY Igug  nseysnuauiied nseysnuda uaznisiin
UftRnsTietes
Biodiversity and extinction, habitat conservation, species conservation and related
experiments

2.942.875 (202875)  WvAInevashuluuniau 3(2-3-4)
Tropical Soil Ecology

Roulefidesstunou: mmmwmﬁu%awaﬂﬁﬁau

auautivesiuluunioutaznsdnussian anuduiusszninddadenliitinuas i
TassasenssuntasuaznthivesddiTdalufudssnneneg Aduiusiuussinvvesiunazy
HANTENUIINNINTEVINVDINY BIROTEUUTIATDIAULUUAIY)

Development of tropical soils and their classification, abiotic soil properties,
interactions between abiotic and biotic factors, structure, dynamics and function of soil

organisms, soil and vegetation, and human impact on soil ecosystems

1.912.876 (202876)  d@ws8INYITUES 3(2-3-4)
Advances in Phycology
d' d' k73 1 1 G @ £
Wwoulvndosnunay: 215312 MIOANUANULAIUYDUYBILEDY
ANUFUNUTTLNINI@MIEAUTEUURIALUSTTUVIH SETUURIANIGUT NISHNEATNTTUWAE
PAAIMNTIN TINTITNITNZBYEMINORATUTITAER
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The relationship between algae and natural ecosystems, aquatic ecosystems,
agriculture and industry, culture techniques, and recent topics

2.%2.883 (202883) Y INwIFIAYN 3(3-0-6)
Sociobiology
Revlviidasrunau: muniiuteuveaon
UseThuazUseloviveinn@rinendenu ATmuinsdenn nann1svesdinendseasng naln
yadsruludninneg wastaueunanufiSeudedaetndnw
History and usefulness of Sociobiology, social evolution, principle of population
biology, social mechanism in animals, student presentations on his/her selected topics

2.972.884 (202884)  WHANTIUINYNTINATIZH 3(2-3-4)
Analytical Ethology

Roulefidesrtunou: mmmmﬁu%awaﬂ@ﬁau

NOANTTUINGNTIIATIZY WazAI0IY 4 ToUad Tinbergen WUININITANBINGANTIUINEN
L.%ﬁlmwﬁﬂ’ﬁéjqaumﬁgwu nsdensgiunsiiaTgiuaraindn iivangan N159enkUUNIMARDS
TuruAdenginssudaUsunmu Bnmstuiinteyalumsdudiegiadelsunu nsinseiidedinianag
WeEudy aunsnsnadutvddgnieada  ABn1svedevanufgiu  adadwislmesiuadals
wsimed nsldanduiusegragnieuaziionatn  maidsulassdosuaznsiausdoya g
Anrgh IsaluarasUnanisvaass wagmsviuFoRnsiiAeades

Analytical Ethology and Tinbergen’s four questions, approaches to studying
analytical Ethology, hypothesis set up, choosing the right level and right species of analysis,
experimental design in quantitative behavioral research, recording methods in quantitative
sampling, exploratory versus confirmatory analysis, effect size versus statistical significance,
procedures used in hypothesis testing, parametric versus nonparametric statistics, uses and
misuses of correlations, plotting and presenting data, analysis, discussion and conclusion of
the results and related experiments

2.%7.889 (202889)  WIalABNATININTIINGN 3(3-0-6)
Selected Topics in Biology
Roulvfidasnunou: ANUANILYO UV DU
mseRuneludemiugmovintodenasslundguinielud: a3siner Falwana Wugmans
dug1uINe aunsIIsULaLnAINg)
Discussion of such topics as advanced physiology, genetics, morphology, taxonomy,
and ecology
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1.1 STAUUIUIYIA

1.

Kulaphisit, M., Kampuansai, J., Leecharoenkiat, K., Wathikthinnakon, M.,
Kangwanpong, D., Munkongdee, T., Svasti, S., Fucharoen, S., Smith, D.R. and
Lithanatudom, P. 2017. A comprehensive ethnic-based analysis of alpha
thalassaemia allelle frequency in northern Thailand article. Scientific
Reports 7: 4690.

Ruengthanoo, P., Lithanatudom, P., Inthi, P., Termphiriyakit, J., Laphyai, P.,
Kangwanpong, D., Smith, D.R. and Kampuansai, J. 2017. Endogamous
marriage and the prevalence of hemoglobin E in ethnic groups of northern
Thailand. Asian Pacific Journal of Tropical Medicine 10(4): 414-417.
Lithanatudom, S.K., Chaowasku, T., Nantarat, N., Jaroenkit, T., Smith, D.R.
and Lithanatudom, P. 2017. A First Phylogeny of the Genus Dimocarpus
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extracts of four Annonaceae plants. BMC Complement Altern Med. 17: 294.
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Biol Macromol. 94(Pt A): 728-734.

Lithanatudom, P., Wipasa, J., Inti, P., Chawansuntati, K, Svasti, S,
Fucharoen, S., Kangwanpong, D. and Kampuansai, J. 2016. Hemoglobin E
Prevalence among Ethnic Groups Residing in Malaria-Endemic Areas of
Northern Thailand and Its Lack of Association with Plasmodium falciparum
Invasion In Vitro. PLoS One 11(1): e0148079.

Sornjai, W., Jaratsittisin, J., Khungwanmaythawee, K., Svasti, S., Fucharoen,
S., Lithanatudom, P. and Smith, D.R. 2016. Dysregulation of ferroportin
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11.

12.
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gene expression in B(O)—thalassemia/Hb E disease. Ann Hematol. 95(3): 387-
96.

Lithanatudom, P., Khampan, P., Smith, D.R., Svasti, S., Fucharoen, S,
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9(11): 1035-1043.
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