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311891 ¢ 0AaU6QPBOEEOBeeddasd 1(D2)
Seminar in Biology

3.1.3. 20 B

311898 ¢ 6 PaoUBRUU" 36 U- ¢
Thesis

3.1.3@8eB050 S0AYUAAIUA2

3.1.3. 2515,@5?({538

311891 ¢ 0AaU6QOEEOEeeddasdc 1(D2)
Seminar in Biology

311893 ¢ 0 UOEOEOATOEEOEEd L 2(DA)
Research MetBaddgy

311 894 i RREadFEE0 2 (®3)
Special Studies in Biology
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=*311701E6 e e 6@a0anOoUyIi e 3306U
Advanced Cell Biology

=311 702E6 e é0aeUlydéeéeoe Oa° AxM@By D
Bioinformatics and Information Technology

**311 703y dAaUaaxedaoEoe aonRAaxiiA@U

Biotechnology and Application
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311705 1 6y ®@CAOai UEu e@aaéUs @O
Electron Microscopy for Biology

311706 AGAEC6O6AUAeB6CEAOEDE 8@Da
Systematic Classification of Organisms

311707 Ev e e d6@a0UaRnEOCAaAO CE@HE
Advanced Population Biology

*311708 UT 6 U0 OB A6aEOEeddad a@do
Advanced Cell Batbogatory

*811709A6 A AE6 &40 &EBHDO E 3 (B6)
Application of Radiation in Biology

i aDPededcEoORaAAeéseOar

311710 Aoay O UabAxeinAbayEas@®di
Plant Growth and Development

311711 yaA@UT @61 +aAT ERgE 3(309
Plant Metabolism

311713 eddaodcéoi a-~oda 3 (B9
Phycology

*811714R ad@aodéeoe dac 3 (36
Phytogeography

311715 A6 ayRONyed CAEyYyUBCT $@Bg ¢
Plant Tissue and Cell Culture

3117176 6 daoyadac U 3 (36
Pteridology

311718 T U AadaeédUOUAT Ex 0 ¢é 3 (36
Taxonomy of Legumes

311719 T UnAaaedUOUATEIT - 6A@B9 A
Taxonomy of Grasses and Sedges

311720 anyU6aUe s UBAYUAI a-32@H U
Modern Methods in Plant Taxonomy

311721 A6aedcachAheseda Al Ey B@G1
Wood Anatomy

311722 ¢é6@a6yt Calaodsat AT ERBEH
Plant Embryology

311724 AcayRoé6nyedsCaEaRsaadB@BO e
Plant Protoplast Cultures

311725y dAaUaxedaoA6ae-Ex-6a@eU
Gene Transfer Technology in Higher Plants

311726 yaOu e ddao 3 (39
Palynology
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311727 A6 aAUaYoUA=xnéedeoOUd®o a
Plant Variation and Evolution

311728 Eveedo@ascandolUaay ®Aa@ai
Plant Molecular Biology

*811729y OAUBGAQB6EEOce e 6@0a0aa@®@9U
Techniques in Plant Molecular Biology

311730 aU&aai aedo 3 (36
Bryology

311732 A6aesaohAhéesoedaceCoi a@oi
Anatomical Systematics of Plants

311735 UoOui 61 6aRgE 3 (D6
Mineral Nutrients of Plants

311736 6 a0ae06QPa0AT EROEI a0 E®H C
Podtarvest Plant Physiology

311737 T Ut Aaaesuouandbolaag@du
Plant Mole&ylstiematics

311738 ¢ 6@ad6eoi a-o0avlanauAdBo
Applied Phycology

i as80@edesEOIROUUNEGE Oac

311752 RoUUunéoveda°andolaag@du
Molecular Genetics

311755 RoUULé6edacauaslAu-a@eu
Immunogenetics

311756 A6 aE0OAcaAeiAdcat Uha@®de
Management and Conservation of Biodiversity

=311 757R o U UNé6eOa°edoyAadnB @
Genetic Analysis

311758 RoUUNée6edDado08a Ao AAB®EHU

Populati®anetics Hncdtvolution

i AadD@PeOEeB6EGE O Oé\élc”)vqé 0

311770 R0 ée dBaoWdOEUCCDO 3 (B6
Aquatic Toxicology

**311771aR&dadl oeeddao 3 (B9

Protozoology

311773 O-1aaa-@-TyEBEyUasca@y o
Comparative Endocrinology

**311 7754 &1 6 0Oe 6 a6 3 B06)
Hematology

311777 éa6aedodaocAoaée sUR O UBEBY
Reproductive Physiology
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311778 yAaAOoEUax®A6aedaoAhédeddy
Histochemistry

311779 E6 e e 6@a06UCCO6E®O 3 (B89
Freshwater Biology
311780 Aa&=EUCCH 3 (B9

Aquatic Insects
311781 ARaxEA° Oi UéoOe°UCCOoE®BO
Freshwater Zooplankton
311782 aaalAayodAU6AB6Ee00Oe3(®BH
Animal Microtechniques
311783 auaodséoeda°Ai EeoOe° 3(d9
Zoogeography
311784 Eoeed@dao6At EeodecéengmeU
Biology of Amphibians
311787 E6 e e 0 QPa6AT Eal aeesed é A3 (36
Biology of Molluscs
311788 EveedoPdaoAil EAaocey Oy E@o U
Biology of Crustaceans
311789 ¢ 0EAe 6 3a06UCCOEg OAxca@GC
Fesh and Brackish Water Malacology
*311871E6 e e 6 @a6AT EE00e° y s @ba
Biology of Reptile
*311 87 URe&do 3 (B9
Ornithology
*31187 60Q0a6e 0OB&EOY 20 CAEx2UIA@@H e
Mammalogy
*31187 EoeeddaoAi EU&6 3 (36
Biology of Fish
3.1.3. AR RS
31189% 6 a6 UG RUU" 16 U-é
Thesis
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311898 € 0 aouodRrRUU”° 9 -
Thesis
3lIxxx e O EO6 Yy eeg i A - 9(>X)
Elective
AR LSATHE L BUESU 9 9
SEAHLBU USSAQEEa 9 9
Ud&ZOGAAOGAE -~ Aé 6 DD C 1 UBaAD
AYU AAYU A&
31189 é0aaUbDBOEEOGe ¢1102a a - U« 1(1-02)
SeminaBinlogy
31189ed6U0eOEOAUJOEED - 2204
Research Method in Biology
311 89 Wi d3pediee®o - 063
Special Studies in Biology
31B9B e 6 a0 UDBRUU" 9 -
Thesis
31189 é0@daouodnrRUU”° - 1
Thesis
3llxxxe 0O EOYy &gl A - J0oexX)
Elective
AR EU e assea BUgalU 9 9
AL LBAAGE S 18 18
URKOGAEAOGE E -~ Aé 6 DO C 1 UBaAD
AYU AAYU A&
311 8¢edb@daouadBRBRUU" 9 -
Thesis
311 8¢ed@aouUdRUU® - 6
Thesis
3llxxx e O EO Yy &g A - JoeX)
Elective
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311 8¢5 @aouUsRUU® 9 -
Thesis
311 8¢ @aouUsRUU® - 9
Thesis
AR B0 (BAASET B 9 g
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315 AG WBraEasko
*811 7C EOBGHTD) codlBH 3306)

Advanced Cell Biology
yEgET UsAAABPAOAEBED

0 00UOAGAAT EYI seee® Aefiy A& o
V1 eee° A AanUeUyaAQ@UT @0l +a@océeéd
E0CEaAa0EOed0 AxaAAdaea- 6EaUaGD
yaAgU! 6l +aAd6aeéea- 6ER=2®0EEOUAOG A,
x-0a@07 OeolT1004a6aAUy] ee° e0DPEOA

Evolution of cell, tools of cell biology, the chemistry of ¢
pathwaysusture and function of cellular membrane, genetic mate
synthesis and protein function, organization of nucleus, metal
cytoskeleton and cellular motility, cell signaling, cell cycles and biol

*8]17CE6ee6aelygdéeéode Oa 3(B9
Bioinformatics and Information Technology

. s o~ N ~

gaeél oAaen UPd U0 086 Ao a AB oREo6ezE]
Al aRRéyDiImauaeAt EO6yT CUYy1T Aeia U
aRaEéea- OEAT EA0UAxeialadboU A-1 a
AYU@oéROUUUAAAA

Theory and practice of bioinformatics, computationalsnes
biological information, DNA and protein databases, analysis of
sequences, gene and protein structures, gene and protein expi
genetic mapping.

31171y BAaUaeabEmREBOABA i Ad 3(36)
Biotechnology and Application
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Ye604a000°Tubeoi AaaaEsceaoRAeaenA
UeoOAaaa A6alaoUUAuUEROUU°RGEAS
Axei ADGEGBBIOAE xO6UBO C

Bi otechnol ogy, Il ndi genous
development, raw material, biobased industrial product and utiliz
standards and quality, productivity, innovation, economic e lamal
affecting environmental conditions and health, and field studies.

311 70¢ 7l e bGGea SR80 3(B6
Electron Microscopy for Biology
YVE@C¢T URAAADBAGAEBESD
gdaeéel 6 CUNG UAT BEA6HEYY GG ODE
) eCAOaT UK ae®d MO ABN 8/68 11 BEYE-U Gedl
erEAa@@éééAUDaUoOaAUAoaAE-
Basic theory of electron microscopy, qioéscatiosaropl
transmission electron microscopy and scanning electron microsco
scanning electron microscopes, practical study for using scanning ¢

311 70€ AR AEREE0) a6E1 Gk 3(D6
Systematic Classification of Organisms
YVE@C¢T URAAADBAGAEBESD
i ®0 AA6aAx=i Ua0ET 6A6AaECOAUA
edgaocéeoeda°doéxuAO-1TE 1 a@0AyAOCQ
AxefiedeoOUO6A6Aa Aseni UAdaedsuséuUan
Principles and philosophy of cdhssifjeatioms, nomencl:
identificgtioternational codes of zoological and botanical nomer
evolution, and molecular taxonomy.

A~
J&' ]

311 707 B¢
Advanced Population Biology
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Biodiversity, genetic variation, population genetics, po
determining the kinds of organisms and the number of individuals
these factors on the attributes of a population; culcatioresegropu
biology.

*311 70i C
Advanced Cell Biology Laboratory
YVEgC¢T URAAABPAGAEBESD
Aae-1 EAEUuUa@@aamEe@Na‘ﬁmE A OWBAS i and G

1(82

yiuUal é°OoOECoyBonAaenAoaAaAEoC
yUeoscaUtT 6a°yiT CUyT auUyUCUIl 606y 1
edyAaoni caladoUAUUE Uy D& & @ Ao
AxefiAoal aoUao6oaE6UeBEODA

Different kinds of microscopes apthshant 08¢4 extraction
enzyme digestion and separation of restriction enzyme diges
electrophoresis, RN&iqgmemganversion of RNA to cDNA, amplific
polymerase chain yepoitens preparation, protein andipsensignail
electrophoresis, chloroplast and mitochondria extraction, cell mg¢
discussion.

311 7MA0 A ABESIROOEE 0 D6 E 3(B6)
Application of Radiation in Biology
YE@¢T URAAADBAGAEBESD
AedadeRdAu Oe a UoOoA| anEeo Y
DOEAO0OEE0GE0DE0
AobaA=6aAT EA0U Adavyi UocanCoAl -
ROUUU°RGE éo00e° AxfiEuedlUgascac
yAsEAl -yAdIOA6aAxe6EaROUUN AUE B ¢ H
Basic knowledge and properties of radiation, effects of
radiology rules, the use of radioactive materials, gene mutation, f
rate, radiatidnced plant mutatioraidadigtiant, animalremdyanism bre
appllcatlon of radiation in molecular gedebed madatimm research, a
O-1EA6aa-6aA+CUA-06EOQU

A~ A,
A

T

311 71C AsalibEOfeslaED A lRE 3(29

. s o~ by

- ~ ~ - - - ~

€ 6 ¢ AD&EG E-a164 @0 EDE @ 18GE® WADD ek & Eed
A6aET ABBRDPABECOA=n AGAEAL
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Patterns of plant growth and development, hormonal &
mechanisms, vegetative growth, reproductive growth, flowering
germination of seeds, dormancy and senescence.

311 711 BAA] abaA IRE 3(9

Plant Metabolism

yEGgET UsAAABPAOAEBED

A6 a Ae UA uhaaynalle@l 6aadsl GZyoA)a Gefd i
AZU7T a6y &AA0 1 Eaadh) Ra0AG8 U E & &) 1AM RNaEER A q
ReEAUT U6AOD

Control of metabolism, photosynthesis, carbon metabolisn
metabolism, metabolism of secondary products, prospects for plant

311 71% &HRGEG &8 3(B9

Phycology

VEgé¢l URAAABAOEEBED

aRaEéa- 6EAaiGi-yeUnBUthAisdn eUBAR DHE
EoeUaneoOd eo0ON6Ues@as6 Udyeeéesd
661 4a-0aAUQO6EYyéaéeNABGEA@N &6 & B A
Oaeée Eéel ApiaMaacAMéeaeicAoay RoAYy e CAES
UanAoa AenAdaé+AeoUil AexoU@o6¢

Structure and cellular organization, origin and evolutior
history, morphology, ecology, growth and development and reprog
environmental importance of algae, sample collecticlonpmsaicatio
cultivation, growth measurement and some physiology of algae, an

*811 71 B & &a@aCy 3(B9
Phytogeography
AoaAananBoUUu°BﬂE e 0EAA

UEBZRteE W P FoRROUBE A ERGTRBA Lk ZEazs Aeii JEE0O A @ o U

Abaé+AeoaocAeUosa
Distribution, plant communities, flora types, local flora &
distribution especially plants in Thailand and Southeast Asia and fig

R g
T 1

311 71FA6ayROAy @b CAaEYy Ug 3(B9
Plant Tissue andulielie
VEG T UsAAADBAOEEBED
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Aoay Oaoaai oyi @AUAGHE@ESHIE Goie iUk
AT Eé Aé &6 AR -ApEnysis D& i T 30 A 6 @ -+
vy UAGENAD@AANC oy AU AAGAYROAY b CaH
Preparation of medium and explants, culture techniques, ¢
explants, organogenesis, embryogenesis, factors affecting plant tis
tissue culture techniques in other related fields.

*811 71 SFEOHE) 3(BO
Pteridology

VE@¢T UsRAAABAOEAGDED
aAs b B L EOBD D6 A 06TA06AxeNAD
YRO6MAY aed CaE AsafilAz0Mada-EAR0dG EAYE éx 50 8N
The structure, life cycle, evolution, ecology and classificat
economic uses, excursions.

311 71¢ T UAasho A B& 3(B9
Taxonomy of Legumes
YyEgET UsAAABAOEAEBED
A 6 4 EADGSAQDAC EAaeit A Gladamraald
AanEdvaROQUaRAREAdI AL VAaGAGED
Classification, nomenclature and identification of legumes,
origin, distribution, evolution diettdidzgion,

311 71¢ TUNAOHIR BT 6fadbA 3(B9
Taxonomy of Grasses and Sedges
yEgéT UsAAABAOAGBED
A 6 a4 FA® G A0 AC BARsar CAT 6 &4 ch i 3aD 6 G & G dBcde
AbaAadESDECUOMANGARRRAADE ALK DAGAAE
Classification, nomenclature and identification of grasses «
of plants, origin, distribution, evolutifieldredudiésation,

311 72C &iaCEoAYUA aAT Uasho G 3(B9
Modeiethods in Plant Taxonomy

YVE@¢T UnAANABAGACBED

i ®0 AA6GADOET UnAaaedsUoOURGE
6Pacéoeda° A6aROOUGAGAAT Eeé b E(
- T’z@L’laeEéEaAzbéé ByA&EO A-14a0@&@06E37

N 7 VAN ~ 7 7
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Principles of plant taxonomy, classification, identification,
of plant taxonomy, information for plant taxonomic researches, S
information, chromosomal information, palynologai@bninfimmabos
systems, information from plant geography and ecology, informat
and computer, case study, excursions.

311 721

3(59
Wood Anatomy
VE@¢T UdAAABAOEGEBED
anyloaleodoUoé -ARDIADELDRBAAER
ACoyUB OAaxiRoOUSAUBKN Eial- A& E@iE
AuOA-06AT Ex0Ae Ofi @6 EA 6ARaDADHAAR Ay
yUgCl aa-yEéODENADBAVBE B FO&E2OE 02
Methods of studying wood anatomy; structure and develo
types, origin and development of cells irggeouspeayms/kemd, dicotyle
taxamic value of wood anatomy, anatomical structure of reservi
Thailand, practical work and an individual project.

311 727 &350, Ak A RE 3(BH6
Plant Embryology

. s o~ N ~

R o OWGAMOES & - 6 E A & feaidl Bel xR EAAL 40
yiUaOeyUsacaAeayléaédaadyodvAUER G

26086 0aBoUU-° AT AEaHEG a 5a N BEIEHENR) Do A

T o

Development, structure and function of anthers, ovules,
fertilization, endosperm and embryo of angiosperms, comparison
plants embryology, embryology in relation to taxonomy vestgat
practical work and an individual project.

311 724A6ayRofAyeds CaEaAaRaAaadRa 3(B9
Plant Protoplast Cultures

. s o~ \ ~

AbaAdaAAxei AdayROMATcOEFEEBR A
yROAyeoCaRaAaNaad@RBa6OUT AAei aAd:
O- URGEEOCAAO A PRUD A A0 RDADEBE &
Vi UCOAGAY ROMNY sed GraABaEnRA s AR ad A&
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Isolation and culture of plant protoplast from different so
techniques used for culturing of plant protoplast, external and inte
culture, regeneration of platad frovtojgalkst, protoplast fusion techniqt
cell survival, application of plant protoplast culture for genetic
improvement.

*811 72
Gene Transfer Techridigiggrilants
yEGgET UsAAABPAOAEBED
VOAUBAAxenedoUAAOBHaoBWAOEROL

y ¢ Ay O1 a° @oAAEeAEAeaaaE@aM&EM&

y e Ay Ol aARVAGLOADX A EF A G oA D aEAaC

OUAUY UEi AGadd OO=ERDWBGICa 6 Aed
Techniques and methods of genetic transformation in high

by genetic engineering, vector for gene #gnesiiechemguizaiey] transfo

and direct gene transfer, the use of virus as vegctbesifopgeaectaof
markers and reporter genes, gene expression in transgenic tis
agronomic traits into plants.

3(89

M < <

311 72¢€ ORm6 3(B6
Palynology

T Aﬁpa@w agoUU° ani eA—ee)nEAa@nalel +EAyeE0(

Pollen wall structure, morphology of pollens and sport¢
morphology of angiosperms, ecology, types, mechanisms and
relationship to other subjects, excursions.

e
aeﬁ

311 727 AN BYGeatOH EA RE 3(D6
Plant Variation and Evolution

. s o~ \ ~

RO OUOAO aAl E@aﬁéuwpeﬁamﬁam&m
AenA6at UuaoAé°RoUUN°ROE

The development of plant evolutionary theory, breeding sy
variation and conservation.

311 72¢ EdEaG0msAH FRE 3(39
Plant Molecular Biology
VEg T UsAAADBAOEEBED
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- Po6 EaA/& eECEASUIaAUMA GR Ak e NER DO B
BOPBEAGADEHaB § aedd@ ded

iAo [RE

Plant genome structure, regulation of gene expression, plég

biology of developmental processes, molecular biology and crop i

its application, current topics in plant molecular biology.

*811 72 A Bartreacmsded RE 3(%5H

Techniques in Plant Molecular Biology

yEGET UsAAABAOAEBED

v e AyAOs saaRieedid®d U6 E1 A B &dlixekEnah
AeU yOBAUBADOCEAE- UDWBA® & & Gord\ada B-
|

E'é

EAaboéeedap2pfa 0RaLBwnd @& AA £83)

Vectors and cloomsgruction of DNA libraries from plants ar
analysis of cloned gehase®@Rhniques andrepiplip&tnt research, n
hybridization, bioinformatics, electrophoresis of proteins, plant gen

31173caU&aat aedo 3(B9
Bryology
YVE@¢T URAAADBAGAEBESD
EuOARL 4 g 6o &o0BeacEmbUrochebdatAG A I E 6 & |

alaadada@Et Uk emkyaa-eMeAdE Aée xoUdo
The origin, structure, life cycle, evolution, ecology, distrik
bryophytes, economic uses, excursions.

500 Usachn R BRE 3(B9
Anatomical Systematics of Plants
yEgET UsAAABAOAEBED
v Ug Cyi Iyaaae A g fEyalbdaln I GyelEd N Uaai d

AUl e g@oitQUEBx0AE On oG AES AU dalH

Tkl A RBEAEHIDA 6 4 é + A AGHRTEA O EDEE -1 &
Meristems, cells and tissues in dermal, vascular and grou

organs whichax@omic characters of angiosperms, recent reseg

anatomy, excursions and an individual project.

311 732

31173t U6 001 61 6aARGE 3(D6

Mineral Nutrients of Plants

. s o~ \ ~
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UoOui o1l 6aAenAedcayucCculanaatk
UabayEU AoaUaoUO0eAT ERBEAUE AC
T EU6OOUT 61 04

Mineral nutrients and their availabiiigtanceikrahsptdisian
transport, nitrogen fixation, adaptations of plants to adverse chemi
and metabolism of mineral nutrients.

a
A

311 73€ &xn0N IRE aBAG G 3(96
Posharvest Plant Physiology
VE@¢T UsRAAABAOEAEDED
Aeoaain-BeCUNOGUAT Eéacaeddas
Aoayegéi aido al 6oaa u-Ale Elae-HaA A DEAYGaa A B
Ot UeUT EATEROEO-1T A6ayA6 006 0AY
Basic knowledge Joérpest physiology, abscission, leaf &
senescence, flower senescence, fruit ripening, fruit softening, pign
injury, plant responses to wounding, and enzymatic browning.

311 737 7 UbaebB s O0m pAedl FRE 3(B9
Plant I\/Iolecswa;rtematics

. s o~ N ~

i aeoAAoaAaenanyanUe(”)UdAT Ei
e6eo0OUs6A6aESOOBROUVUUNC YyRoé¢i Aée OF
VACUAxiA6aedoyAaoni °A-1T a0 aeed a3
RBeel aQAN@BMAUUAEAAEOOD

Principles and methods of plant molecular systematics
molecular data refers to the evolutionary relationships among spec

of the DNA fingerprintings, poieslaiohsseeadiyploid and natural hy

311 73¢ &G RO 3(36)

Applied Phycology

yEgEéT UsAAABAOARBED

i ®0 AAGAAT EYyOEDO®DRIEEOE 460 A
AescaeCoAhabDd6emMorgdaakcUeoe Oac° AT E
yAaeci E€COT 6EA®iVYed0a000°yead:
o0l a-06a AoaAE-e0|aﬂoaAUAoaUany
AoaUAaE’:i-amd\E)@-koAeOaAaaa Ro UUI
yodAaUaea ~oEoeaoB.AT EA6AaYaedORa&xoE]
eb6i1 4an géi AE-UafnaaEU° AUando

0 a\
Axefi HNO A BAE@O ¢

o

CD>*<$JJ
* D
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Principles of algal biotechnology, edible algae, specie
nutritional value palggbextract and its application, cosmetics and, &
culture techniques, evaluation of water goalbgxsntgcyigaebacteria
application in agriculture, genetic engineering in algae for medical
biofuel production, bioengineering of algal production for industr
applied phyc@odyexcursion.

311752 R0U0UNévoe0a°anbdolaaya 3(9
Molecular Genetics
VE@¢T UsRAAABAOEAEDED
yAaoAT EeocaRoUUNAAaEaa AOGAECH
Azxf A6 ay AeesfcA olBax- -06a30261 y RAG B PaRiasdzaol EC
Chemical nature of genetic materials, replication of genetic
transposon and tranapdgyeoe expression, iprekapgses and eukaryo

311 75t ROLEGCGEABAAD 3(39
Immunogenetics
YyE@¢T UsAA
UgU6 JAT EEO0UAUAGAEa- 6BA WG A
a-0EAOGAAeaNY I ] WOAGECATI EUAd’)%

. s o~ hY

-
a» On m;

Eo UAT E A TANGBeyaEUI0ACSRAGT BEG66UE eCbo
dRea-aAvba aAWGdaxlos APV O DU Da
Roles of genes on producing immunes and immunatgyd
and biological characteristics of antigens and antibodies, monoc
characteristics and application in monoclonal antibody.

> >

C
u

31175¢ Ao aE0oOA6aAaeiAdoat Uuaad 3(B9
ManagemenCandervation of Biodiversity
YVE@¢T URAAADBPAGAEBESD
Aeobai e6 Al ®6aBO0EE6ead6R Aeoda
EROUUNAAEEA AcaeéeuiyeoayEeC

0

AyUae6c¢aUyVyEgCi RoUUNAAGAAaaR]T &~ (

6a0AxeEA0aA-6yéao Aenal yoOe
Biodiversity, variation, exploration, indigenous plant and &

genetic resources, genetic erosion, genetic analysis, statistic d

diversiiy, sitandex sitoonservations, international germplasm colle

database, genetic engineering, sustainable use, Free Trade Agreel

22
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*811 75 ROLBGCHERA © 3(39

Genetic Analysis
VE@¢T UsAAABAOEAEDBED
1 &0 AA6aAaeinOaa ANRNEBARLID eERo@JJ
@i Aoal -1 aAl aeCéoaMﬁlﬁ)yué@ o\é@nmﬁéﬁ
®Adae oy Aatoona A-i Uhi- 6orzooE ABE:A0 BDAIGE
anUeUAGAEOEAOR

Principles and logic underlying genetic analysis, the unive
genetics, mutation and DNA repair, mutant generatioramalytsist afix
functions, defining genetic ghthdiagecimh of biological processes.

T> I> >

Aeoal &6 Ai aeoa@oEBoUUuAaaa Aoa
& 0 ¢ HAoUQkE-6168 DG §EDENQUB @A DA AT E
e6e00OU6AGAAT Eai aHe0A60 B O& A Gedd dAd R
A B eE D

Genetiariation,dyeinberg Lawemdfactor in changing geng
ratural selection and adaptatiomémisnof living organism, quantitaia;
evolon. theory, primate and theiv@viointonh@minoid and oo
Homduman migration.

311 77C RBEEBAAHLD 3(B6)
Aquatic Toxicology

. 7 ~ \

eocEA%@&Aﬁ@Q&E GEOAA6aRaCUN
y A o,®<Ba> @Oe |Aw,5eeoAcam)®UU(yLEfbca§U8&@U| 2 &
636 A PR GHUNADYaASTA BBRCRAdH 6

Aquatic environment, basic toxicological concepts and bg
and their effects, toxiciuestaitgct, chronioxatfant, metabolism and
biomonitoring and aquatic assessment.

*811 77 READ RO 3(89
Protozoology
YVE@ ¢ UnAAABAGACBED
A6 ay &@@Watﬁ@@@@ &@ aJancA@aace 6e(bbEI)E

Culture, morphology, physiology, ecology, systematics, ey
parasite relationships of fresh water, marine, terrestial and parasitic
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3(89
Comparative Endocrinology
VE@¢T UsRAAABAOEAEDED
aRhaEéea- EQGHEWAA b a AABaO A T
Ao a EoOanUUAT EO-1 aaa- AA-61aA ood
Uaneo@AeinUP6Ada6as00O-1T AOUAT EanU
Chemistry and physiology of the endocrine system of
vertebrates; the resemblances in organization between vert¢
neurosecretion artbmgdratween the nervous system and the endoc

*811 77 akGHIEO 3(39

Hematology

YVE@¢T UsAAADBAGAEBESD

y a COY sclp®kiDA @AANOAAACEO0E AT EV
AEOCOUYy 2o 0OBROPSCOEWAOEQBAGA DS
8 AAAEAl ®yeoddUyeesl OAUART & eDEARG
61 UOE Ad6aai ayhkdaddjiapsadElinueg o

Cellular components of blood, immune system and bloog
control of blood pressure, in artery, the role of kidney in blood pres:
blood circulation during exercise, blood circutalicorganbasid, skitg
circulation between embryo and uterus, circulation of hormone by L

—<\ Q1 >I

LT

311 777 &8 3(B9
Reproductive Physiology
yEgEéT UsAAABAOAGBED
caocacedogaoAeiAbaca-oETIT acaa
EoeeddaoAl EyBeAaenO—ll aaa- -1 T 7 (

V1 oo Ga@olE & EHHUAEERR a 4 °  /
AbaAuaACoyUsOAxnaaAds00-1 GOEY R

Physiological and endocrinological aspects of vertebra
biological basis of sex and related endocrine organs, roles of the
gonadal functimiolplgy of sexferilization, implantation, pregnancy, <
and sexual transmitted diseases.

311 77¢ RaBsABEAOREG 3(¥H
Histochemistry
VE@¢T UsAAABAOEAEDOED
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yOAUBGAAGAaYy Oa6aaca@OkAR olddks
a° AAyUex® adeadorBiéea i drdid®a)
a0UAxeiAa-UoOu

Histological techniques for studying intraceithiaasongac
cytoplasm, determination of intracellular substances such as carb
and minerals.

-
>

a

311 77¢ &R0 D 3(B6)

Freshwater Biology

yEGgET UsAAABAOAEBED

€ 6 ¢ AGD Bip@EG@ooeh@n @RaErEBEG W E A
Al e -2 WDEG@D E M G B AW & 6 ALK BFE D AAG
AxeiA6aée+AeoUT Aexo6U@o ¢

Organisms, adaptation, energy relation and community g
habitats, Il mpact of man3s act.i

31178CAa ®EUCCH 3(B9

Aquatic Insects

YVE@C¢T UsAAADBAGAEBESD

e 0 & AGUOANCKOE Uo OAxlUA§ & AailPad
Eoe UaliuEAsAzae 6 U6 UAT EA A e AWGAIC 6 e
EoeaonRneCoi aoUAcalUany et Ao @& 6 RAA

Evolution, origin and distribution, habitat, adaptation, i
community, trophic relationship, taxonomy, ecology of aquatic inse
man, the use of aquatic insects as a bioindicGatdrdmasstssmelityf
environment, excursions.

311781 AR &eEA° Ot Uée o Oe°>UCCOEG® 3(B6
Freshwater Zooplankton
VE@¢T UsAAABAOEAEDOED
TUuAa@@m@ﬁmaea@mM@A@mwﬁﬂw
Ra-AafnEG6aAaAafE o eAaouaaEsCeo0AEU R DB
Oyd A G &0 D a ADEA A R GhasdneAnasoelh=0A é 6
Taxonomy, morphology, physiology, anatomy, reproductig
biogeography of freshwater zooplankton, classification of protozog
ostracoda, anostraca and conchostraca, excursions.

31178z A BI 6 Eé 0 Oe ° 3(B5
Animal Microtechnique
VE@¢T UsRAAABAOEAGDOED
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yOAUBAAaAaDBCOoeaaebd° x0eaEGNADD
d2e0°x6eaE6AO0ET &-60EQDOC¢abANS DY
i eé A+CEyi ®eAefiyUCUAT EAACE A¢
6a0A YyRocéT é+Aéedaba@dd AhaStdamasA (
- 0 4 & AR & @ A 8D se Bibee i1 AR Ea & a8 @A Zeati e © (3

Techniques in the preparation of permanent microscopic
for small animals; smear technique, squash technique, ma
method,paraffin method and mettuzch&dotayge animals, study intrac
such as carbohydrate, proteinstgid phdddgsaphic techniques for b
measurement under microscope and in photograph

X D<<: D:

311 787 486G EBG 3809
Zoogeography
y Ezc’:T U'éﬁ@ﬁﬁéﬁéaééé (“)Eé
cao6RatAadeoeda°UURCUBEe &L @ B E/mA
AUl 8aod A AgijokdyoeGaadGiéeneyosay NG EG
Origin of the continental distribution and adaptation to hal
on the old and new world and distribution of animal in the oc
Mediterranean region specialy zoogeography in Thailamal and othel

311 784 EIRON ORI RIAUA 3(B9
Biology of Amphibians

YyEgéT UsAAABAOAGBED
Uaﬁé066Eoé60ATEéoCm°
GGUUU°

eo0ON6UeodacAenedeoOUOAGEA Abaé-

Life history of amphibianeremategetis, courtship and matin
of embryo, metamorphosis and ecology of amphibians; food and
population biology and diversity of amphibians; morphology a
excursion.

311 787 EBIBON B aedi’ 3(B9
Biology of Molluscs

. s o~ by

o

Eoeeod QaauAaeaE&%é@ﬂJ/E@@Fﬁ A2 0 AL
AR & -MamiAvBECOAUAUaARya@adayuUu- Uy
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Biology of molluscs, their evolution, external morphology
classification with the emphasis on local molluscs of Thailand.

311 78¢ RN Haa0EaU 3(B6
Biology of Crustaceans
VE@¢T UsRAAABAOEAEDED
E 6 660006z @DNA@ME 6 @E 8 A d\é & O BEGAA
T U0 AMjaelsauoely Oy EsaUvadayuU- UEUG O@
Biology of crustaceans, evolution, morphology, anatomy
taxonomy with the emphagissteckeaias of Thailand.

311 78¢€ épe 3(B9

E6eéedQda6AT EiTAaUCCOEgOA@iUC
& 0e A@MRAyae aé NABEAxefiAoaARDEa° A
Biology of fresh and brackish water mollusks, morpholo
systematics, evolution and economic and medical applications, fre
researeimd field study.

*311 87. E6EON FEEOEEEE e 3(36)
Biology Réptile
YyE@gé¢l UdaAAABAOGEEBED
UaneoOO6EOEe6OAT EeoOe°yeaeaCl §
A6 ay Eaol Gregholecsiedd 6 GsaR O G éGlea’ i T 2O
Ooe Eoceeo@aolUanEoAa Aeéeoai o6 Ai
UPdU0OOAGaAcAlnABEOAARAY TAUBAA
Life history, reproductive strategies, courtship and mating
and ecology of reptile; food and feeding, enemies and defence, po
reptile; morphology and evolution, laboratory and ¢chingipre, resear,

*311 87. (Bealno 3(B9
Ornithology

. s o~ \ ~

UaneoObEsad@kamA dEédoha de DE
AoalaolU0dauAas@DMdAa cblanNoaecs @
Abaé+AédbedEoOaAayAOCaeAOUUA edUOA
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Life history and the study of ornithology, structure and fu
physiological systems, adaptatiarprebuiedigyior, ecology and big
excursion, research and technique

*311 87 SEEEOEpeEAEU G & 6 3(B9
Mammalogy
yEgET UsAAABAOAEBED
UaneoO6E6edO0OAx=iAbaé+-Aéedeond
Aeiéeaocaeogdas AbabNBaOOBaBAcTaAY
Abaé+AeoUl AexoU@o¢ Aoaé+AéededeE
Life history and the study of mammals, structure and fu
physiological systems, adaptattarpriiv@edityyior, ecology and bic
excursion, research and technique.

*311 87. EEEON Hbe 3(B9
Biology of Fish
YVE@C¢T URAAADBAGAEBESD
UafeoOsE oakamemt-AdkAszeRieb-Ukd
au@UedsUsAUAGAARA-ROUUD° Aod ayhkeg
i @6 Al a0lBd yRAECRO0AZAS05A efi K& @ U1 A & joddh!
Life history and the study of fish, structure and furrcd
physiological systems, reproductive strategies, courtship and mg
adaptation, diversity, behavior, ecology and biogeography; excursiq

311 891 éaalAHEEE0 1(D2)

Seminar in Biology

Aoayaeral Al 0eA-1yaegé¢i E AoaA-
KL

Selecting topics, surveying of literatures, practice conducti
in discussion on recenttopers$tirgology

311 897 OERAAHHAIEO 2(D4)
Research Method in Biology

. s o~ \ ~

 Roano00s0Re N B0 te AmmATADGS
A-Aa flilAéec') E AN@&\%@@L@MJ" 3 B 50 &y ARGaadeDABIFEA 6 T
e AEadA 6 ay e Ul YaeE6 U
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Development of scientific method in conducting researc
research issues, surveying of literatures, experimental designs, d
conclusioractice writing researahd @pesentation

311 894 (bi dXEeHEEE0 2(63
Speci8tudies in Biology
VE@¢T UsAAABAOEAEDED
Ao akh&BD2ARYER® NABRBGE 0Ol EAU
e UAEAT EUOAe-Ae6a0aA0- Ae6alduAeaeh
Individual study and experimental investigation on a topi
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Nakkrasae, L. I. and Damr@ogpiolv&dike gene in the giant freshwater praw
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Strasser, M. J., Mackenzie, N. C., Dumstrei, K., Nakkrasae, ROD8Riabl@r, J. and
over the morphology and segregation of Zebrafish germ gelhigranules
developmBkiC Dev 8i68.

Thongon, N., Nakkrasae, L. I., Thongbunchoo, J., Krishnamara, 200&nd Charo
Prolactin stimulates transepittralisipoaicunth modulates paracellular permselec
Cac® monolayer: mediation by PKC and ROCK Pathswaly<ell Physiol
294(5):CHIBzB.
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200Direct stimulation of the transcellular and paracellular calcium transport i
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Charoenphandhu N., Nakkrasae L. |., Kraidith K. Theegzbotepkntakiodgon N.,
Krishnamra0Og.wstep stimulation of inféabisah@®n during lactatiemby long
prolactin exposure andnducé&tingrolactin Aurge.Physiol Endocrinol Metab
297(3):E609.

Nakkrasae L. |.,Ahongbongbunchoo J., Krishnamra N., GC@G8eapkapdihneliil..
calcium transport in-gxptectied intdstin€a2omonolayer after combinatorial
knockdown of TRPV5, TRRE &ty Sial 621 672.
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300 105 Life and Life Caloteratory |

311102 Biology Laboratory |

311104  Biology Laboratory I

311106 Biological Science Laboratory

311108 General Biology Laboratory

311 111  Biology for Physical Science

311 112  Biology for Physical Science Laboratory
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311 114  Biology for Agrididtooeatory

311116 Biology for AgridLlboratory

311 370  Animal Physiology

311 371  Animal Physiologgthab

311381 Vertebsdi#boratory

311404  Molecutiiogy.

311491  Seminar

311494  Research Project
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311701 Advanced Cell Biology

311708 Advanced Cell Biology Laboratory

311755 Immunogenetics

311775 Hematology

311872  Ornithology

311891 Seminar in Biology

311894  Special Studies in Biology

311898 Thesis

311899 Thesis
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Lontom, WsjtiKakun, M. and LingR0OSS.Relationshipimfestade activities to sugar
content in sugarcane internodes during ripenifidhaindoaftiea hetrdegtcultural
Sciendd.: 14%1.

Lontom, W., Kosittrakun, M., Weerathaworn, Rl AMangsbn209.P|speagef
tempeture and duration on sucrose catabolism in harvé&aigdrsugbecane stalks.
11: 1463.
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Lontom, W., Kosittrakun, M., Weerathaworn, P., Wangsomnuk, P. and Zhu, Y
catabolism in harvested sugarcane stalks: influence of storage ®mperature
National Technical Seminar on PostharydsiT ¢am@itie, Charoen Thani
Princess Hotel, Khon Kaen, Thailand.
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Lontom, W., Kosittrakun, M. and Lingle, S.E. 2006. The activitie$40and invertas
L 97428 sugarcane during ripening and &@Phayvesdngres@&@2l April
2006, Jomtien Palm Beach Hotel & Resort, Pattaya, Chon Buri, Thailand.

Lontom, W., Kosittrakun, M. and Lingle, S.E. 2@@binVértazetvitid4atlind6
L 97428 sugarcamg dipening amchafieeBt:ASACSSBSSA 200&rnational
Meetings2l6 November 2006Cmdismian Center, Indindamalid,).S.A.

Lontom, W., Kosittrakun, M., Weerathaworn, P., Wangsomr@kaftitatesf®’hu, Y.J. :
time FPICR anaysd SAI gene expression imwrgackzsduring posithragyest
InAgricultural Biotechrintegyational Conferen2&2@&ptemp@d9Queen
Sirikit National Convention Center, Bangkok, Thailand.
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311103 Biology Il
311 104  Biology Laboratory I
311105 Biological Science
311 115  Biology for Agriculture Il
311116 Biology for Agriculture Il Laboratory
311 310 Plant Physiology
311 311 Plant Physiology Laboratory
311404  Molecular Biology
311491 Seminar
311494  Research Project
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311701 Advanced Cell Biology
311708 Advanced Cell Biology Laboratory
311710 Plant Growth and Development
311711  Plant Metabolism
311715 Plant Tissue and Cell Culture
311725 Gene Transfer Technology in Higher Plants
311728  Plant Molecular Biology
311729 Techniques in Plant Molecular Biology
311891 Seminar in Biology
311894  Special Studies in Biology
31898 Thesis
311899 Thesis
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