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Science research methodology; inferential statistics; sampling survey techniques, experimental designs, simple

correlation and simple linear regression, multiple linear regression, computer software applications
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Aquatic Science
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System and component of aquatic ecosystems including freshwater, brackish and marine ecosystems, aquatic

resources, living resources; status and utilization of different resources; aquaculture development; application of

technology and management strategies for maximum benefit and sustainable aquatic resource management
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Reviewing of literature in aquatic science related to the thesis; academic presentation of a topic of interest;

submission of a report, attendance and discussion of interested topic
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Presentation of thesis progress in English; submission of a report, attendance and discussion in class or oral

presentation in a national or international academic conference
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In depth literature review of interesting issues or new findings related to and support thesis topic; presentation

and report submission
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Conducting a research on interesting issues in aquatic science related to and support thesis topic; presentation and

report submission
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Design and execution of a research project in aquatic science leading to preparation of a thesis under

supervision of a thesis committee
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Thesis
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Design and execution of a research project in aquatic science leading to preparation of a thesis under supervision

of a thesis committee
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Ecology of various aquatic ecosystems from inland water to ocean; lotic, estuary, coastal and ocean
ecosystems; theories and concepts, structures, functions and energy flow in various aquatic ecosystems; problems

affecting aquatic ecosystems; conservation, restoration and sustainable utilization and management; identification and

classification of important aquatic organism

o ¢ 5 4 ¢

530-502 wssaaaInuldinedaazmslydseleni 3((1)-6-2)

Coastal Benthic Fauna and Applications
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Sampling and preservation methodology for qualitative and quantitative studies of major coastal benthic fauna;
identification and classification using morphological and molecular techniques; ecological role; environmental factors

related to existence of animals; biology and culture; application for aquaculture, bioremediation and bio-indicator
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Module: Bioactive Metabolites from the Sea
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Chemical structures and types of bioactive metabolites from the sea; marine bioactive metabolite-producing
species; marine biotechnology for bioactive metabolite study; specimen collection, cultivation, extraction and bioassay
screening of marine extracts; principles of clinical trials; production and utilization of marine bioactive metabolites;
international conventions, patent, petty patent, contracts and agreements on marine bioactive metabolite uses
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Module: Advanced Research on Aquatic Ecology and Survey
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Ecology of various aquatic ecosystems from inland water to ocean, freshwater to seawater; ecological theories

and concepts, structures, functions; aquatic ecological survey, research methodology, ecological statistics, sustainable

utilization and management; environmental DNA (eDNA) concept
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Module: Aquatic Microbial Research and Applications
a3 luuvani msfauen daswun Aaden Nusnuimenus tazmaiansegyinendmsuns

aa o A

awv a o 1 :’ Ay A Aaw a Aaw A aw
a%ﬂﬁgauw?ﬂslmmmm ﬂ1§ﬁ%}NLlNuQ3J'J’WJJu1ﬂ15 mmuﬁ'mma% ﬁﬂ‘ﬁﬂ@]ﬂlﬁ%ﬁluﬁﬂ‘ﬁﬂﬂiﬁ!ﬂﬂ?%}@\i N13398
a A o oy dy v J 09; [ 9 di‘ a S o 0 ¥ L4 9 dy a S o
ﬂqﬁuﬂiﬂiuu"ﬁﬂﬂﬂ?ﬂWTgLﬁﬂ\i'ﬁ@l')u"l NITNAUINANYDYIAUNTY f’ﬂiﬂi%‘(’Jﬂﬂalﬂ)'ﬂigiﬂ%ui]TﬂﬂﬁW’]fﬂi]‘auﬂiU
Aquatic microbiology; isolation; identification; screening; stock culture collection; molecular techniques for

aquatic microbial research; phylogenetic tree construction; research literature, patent and petty patent searching; research

on microorganism from aquaculture water; microbial seed development; microbial seed application and utilization
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Fishery Science
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Status and economic important roles of Thai fisheries; biology and ecology of fisheries resources; economic
uses; food webs, trophic study, and energy transfer; life histories and abundance; population dynamics; problem and issue

identification; development of fishing industries; principles of fisheries resources conservation, fisheries laws, and

regulation for sustainable management
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Fish Population Dynamics
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Fundamental concepts of population biology, population dynamics, and fishery management; quantitative
analysis of fisheries data for management purposes; growth and mortality parameters estimation; reproductive biology and

recruitment; fisheries production models; plaining for sustainable fisheries management
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Types and distribution pattern of elements and compounds in the ocean determined by chemical equilibrium
and fluxes of elements; application of mathematical models for explanation of distribution patterns and study processes in
the ocean; exchanges across the air-sea interface, water movement and circulation, sedimentation and bioaccumulation of

toxic substances
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Estuarine Oceanography
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Origin and evolution of estuaries, mixing processes, estuarine circulation and transport; environmental factors
influencing oceanographic processes, salt and heat balances; composition and interactions between tidal river and coastal

waters; studies of estuarine ecology, and importance in fisheries management
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Coastal Process and Impact
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Morphology, characteristics and structure of coastal area and shoreline configuration; management of
shorelines in geology point-of-view; coastal changes due to physical, chemical and biological processes; waves, current,
climate, sediments and human activities influencing coastal area development; mathematical models used in studies on

coastal processes; sustainable coastal management
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Air-Sea Interaction
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Fundamental concepts of sea and atmosphere; circulation of current, air, wave and wind in ocean, heat

exchange and transfer, interaction between air and sea surface; natural phenomena: El Nifio, storms and monsoons;

analyzing and modelling of data to predict event and process between sea and atmosphere
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Advanced Technology in Aquaculture
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Application of advanced technology in aquaculture management for increasing production in both quantity and

quality, including ability to sustain resource utilization
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Module: Advanced in Aquatic Animal Nutrition and Disease
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Nutrition of economically important aquatic animal species; nutrient requirements and metabolism of
nutrients; future alternative protein sources; feed additives in aquatic feed; current status of disease problem in economic

aquatic animals; immune response of aquatic animals; disease diagnosis; prebiotic, probiotic and bioactive compounds for

prevention and treatment of diseases; prevention and control of disease problems
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Shrimp Pathology
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Diseases and causative agent of shrimp disease both in shrimp in natural water and culture system; parasitic,
fungal, bacterial and viral diseases shrimp immune system; causative agent of disease; management in culture system,

nutritional disorder, pollutant and drug and chemicals uses for curation and prevention

530-533 WugmansUSunariemsSulsaiugian 3((3)-0-6)
Quantitative Genetics for Fish Improvement
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Quantitative and population genetics theories applied to fish improvement; genetic variation, inbreeding,

selection and mating systems
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Fisheries Production and Aquatic Environment
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Current practice in fish production; relationship between the biological aspects of a species and the production

system, innovative and type of sustainable aquaculture, multi-trophic aquaculture, recirculating aquaculture; management,

nutrition, disease, breeding and genetic improvement; waste treatment in aquaculture; current evolution and ecology of

aquatic population and community
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Module: Algal Biotechnology
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Diversity and characteristics of microalgae and macroalgae, algal culture techniques, algal biotechnology and
bioactive metabolite; natural products from algae and their applications for aquaculture, cosmetics, medical and food
industries, biofuel and bioenergy production, nanobiotechnology of algae
6((4)-6-8)
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Module: Research in Aquatic Animal Nutrition and Disease)
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Nutrition and disease of economically important aquatic animal species; the application of biotechnology for

disease diagnosis and prevention, new technique and method use for research in aquatic animal nutrition and disease;

research methodology in aquatic animal nutrition and health; review literature and discuss the work progress
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Module: Algal Research and Applications
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Microalgae and macroalgae; isolation, identification, screening, stock culture, algal culture techniques;

molecular techniques for algal research; research literature, patent and petty patent searching; algal application and

utilization for research
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Freshwater Resources Management
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Characteristics and component of freshwater resources; relationship between biotic and abiotic factors in

freshwater ecosystems; socio-economical dimension of resources; impacts from land-use, conservation, management and

rehabilitation in freshwater resources
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Coastal Resources Management
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Characteristics and composition of coastal resources; defining coastal area; reasons for coastal management;
impacts of human’s activities on coastal ecosystems; concepts of coastal planning and management; management and

planning techniques described with reference to worldwide case studies
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Selected Topics in Aquatic Science
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In depth literature review of interesting issues or new findings related to and support thesis topic; presentation

and report submission

530-598 ilayvinditaw 3(0-9-0)
Special Problems
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Conducting a research on interesting issues in aquatic science related to and support thesis topic; presentation

and report submission



A < 3 [y
seye1nsi)szdmangns
nangasInemansuitada au3nnivmans
M anilnd LI mnauny
M udngasnd O wdngasumnnd O wdngasnwndangy

L wéangas Tl WA .o M wéngaslsilge we. 2564

1. 599PNAAIINTE AT AUNINY L%EJ”J’JT% @992, Ph.D.(Fisheries and Allied Aquacultures), Auburn University,
U.S.A., 2535

2. 5OPNAATINGE ﬂi.“lgﬂ? ‘Hz?lffmll, Ph.D.( Biological Science), National University of Singapore, Singapore, 2546

3. MEnT13d as.mia nedlszaui, m.a. Anomaniiinm-daaine), u. iInuasmans, 2554

4. fFr0mans1nngd asusa $augn, 1Us.a.0naTuladdinw), uvawarasuns, 2552

5. é’ﬂﬁaamﬁmwmsé m.@qﬁm ﬁuﬁﬁﬂﬁ, Ph.D.( Fish Nutrition), University of British Columbia, Canada, 2537

6. fFmans1nsd as.gnsney deitioo, 1Us.a.0na TuTladBinm), u.asvaimuniuns, 2552

7. A3emans19138 a3 5annsal ufanid, Ph.D.(Aquaculture), Kochi University, Japan, 2555

8. AT.NINUA !‘%@ﬂ’Nﬁjﬂ, Ph.D.(Aquaculture and Aquatic Resources Management ), Asian Institute of Technology,
Thailand, 2549

9. A3.eNUTUNT s0A93TY, U5.A.(H1IN0), v.aavauATUNT, 2559

10. 95409 TUNIA, U5.0.(N55ranT), 1.49UAIUATUNS, 2562

a [ [ 4 a o a 4
11. AT.9TNITU V1IN Y, 3.0 (NTFANANT), V. AIVAIUATUNT, 2565



v d = k% Y [y ¢ adl ¢ adl v a
AAANTNILIBUIITAVHIANTAT (PLOs) NAYNH/ISTNITaOU !!ﬁ%ﬂﬂq‘ﬂﬁ/’)ﬁﬂ1§'Jﬂ!!i’l%ﬂ1§1]i$!3»l‘uwﬁ

wangasInnmansumiiautia mvdnnivmans

HadNEMsBeu3szaunangns

(PLOs)

nagns/Asmsaeu

nagnsAsmsiauaz

msdszitiuma

PLOI1 Han909n89n15ia3senussumeInmsuazmsidnems1sae

1) ganduliindnuilinnuinnu
Whlufedfuesseussune
AWMIUALIIFN

Y @ = § v o

2) Ugnilaldiindnmiinnudedad

(Y] Sld' I
lifnasnnaauvesdounuiiv
VDIAUIB

3) UgnilalindAnuidaaisisue
A < I a A
dose Texidruauiuninaes

4) UgnilaTiindnuiinnuuiug
QAN YTUHN LN

v a 1

5) ¥ANINTTNEAGDITINANY

NUAUTITN V30FITN

sz Tominodann

1) dszdiunnanuinnudnle

o = ~ v as
VOIUNANHUNYINUITNT

Y a YA
ONVINANTUUVDINDU

2) UsumuanmsiaIusIy

lunanssuaIus I

3) Usziiunnnganssumsisou

o A a 4
NMINTMINITUNUBLUAS

NI

¢ vy Y o 98 a A
PLO2 uﬁm’]ﬂ’]ﬁ@ﬁﬂﬂq1ﬂ§‘ﬂ1uﬂ1§lW1$L§ENﬁ§I'JH'] HIAINYINI

Y
o

@

E2
o o ]

w1 LL'CWfﬂi‘ﬂﬂﬂﬁ“l/liWEﬂﬂﬁVlNu?@ﬂNgﬁgu

2.1. dszgndanuidums

L1}
Y

wnziaesdaih fnsinema
Huazmssamaninensma
i iteonazdumIneINI M
dazmsmnzaeda i
mygﬁﬂuﬁyuﬁmﬂiﬁ'
2.2 Uszgndldnnuiau
Adiamans Az aAATINgIT 0
funSwenans iiedngey
wilannumune Lazigue
s lumsud luilgmld

9619YNADY

9 ~ Aq Yo =
1) WuMIEeUMsaeUN I UNANEN
~ 9 A ' =
FousuuULaIUTIN tazfny
Y Yy 9
AUANAEAUDA
o Y ~ 9 4
2) JaliimaFeuinnanuns
939 15U MIdaMsFoui iUy
Project Based Learning
[ ~ Y a d'
3) damsiseumsaau 1NN 1831nN
9 9 o a da o
doal¥inyemsinszyiiFeda
15U anaasseienIsIvY
4) wouvmeliisswminauonaa
Taeldmaluladansaumaua
NFAUMANNATANAAT AL
ana
P A wa a o
5) A gau UPiAves il
1Az wenan U Y lunuieanu

J
vounsuilszan vhsunuasng

1) Msnadevdes

2) MIAOUNAWNIAITIULAY

Janemaiseu

3) szluaInsIwaIuuaT s

WA UONAIIY

4) szmiunnmsl§iia i

1@svueunine Tae mwi

o Aa a 4
NIINMINITUNUD

5) UsuuINNAEE M1 taue

TaeldmaTuTagensauma




o d [ [
WAANEMSISEUIIZAVHANGAS

(PLOs)

Jd axy
NAYNH/ISNITAOU

¢ adl [y
NAYNH/ISTNIIIAUAY

msdszdivea

wazaauilszneums

6) VI FENAY 1A8ININT
Meuon NANUToIYHTol

4

szaumsainga
[ Y 4 Yy 9 =~

7) dalitunasAuandoyan
wannriae lussaumnaay

WA

w 4’ w
PLO3 Uszgnildsubeudtiselumsnamunazdiym miemsdamsmendsmans ldearailuszuu Tag

Y av
1¥nszurumsiag

1) IANTZUIUMTIFIUNTAOULLY
active learning NMUUNAYZMIAA
9 @ ~ Y
wazmsud lilgm SamsiSeus
d a 3 o
NADIUMNINIL 193ZALYAND
HAZNGY ITU MIIAMTIS UV
Project Based Learning N3
Pavrsuazmsiineninug
I
Hudu
2) miuayumsngsmaulseam
IMITLAUFIANTOUIUIA
@ Y o K aa 4
3) avduayulminAnyanum
WA IUNTETITINTTZAY
WA
4) IananssuANUTie/msuan
d‘ @ =R U a U
nlasnindnynuNmIINGaY
ANUTZINA 15U University of
Miyazaki, Kanazawa University
118& South China Agricultural

<
University Hudu

1) Y52 HnT BN UV IINANEN
2) UsziuanmsiuauenadIu

3) UsziiuTaems lddeanumnse

= v A Y v =K a
nuudniai liindnwiaa
uAtayn

a a a 14

4) Usziiuanwanuineriinus
HAZTIBIUAN
a aAa 4
5) Usziiiunnna AN

Twenas I3

Y a < o ‘!; YV Y U g’/ Y o v L!’L!
PLO4 ﬂtﬂ!!ﬁﬂ\iﬂ3"INﬂﬂWi‘H!!ﬂ%‘i’lN11-!1’]19]5‘1]“0‘1]1’?3418161]8?\31345“814 ANU m“lun‘numgmuazgmmmwﬂ

1) danvnssunulzuazuaniaou
Y L 1

anuiuazlszaumsallungy
Ai5ou 195U Journal Club
o o = YA

2) IalszaumsalmsiTougnims
o I J
Mmandlungu

3) AOALNITNITOIANUTUAATOD

= o o ¢ v
mmmgyaﬁuwummzmmﬂﬂ

1) AUNANOANTTULAZMNT
HAAIDBNVD NI NANYIVAULIN
AINTINNQY

a v A 9 A

2) Usziuanusunasey lunim
AN Yo
n1asuueung

' Y

3) sziiiu Taerious ey

4) dsziiiuTagyananie 9




o d [ [
WAANEMSISEUIIZAVHANGAS

(PLOs)

Jd axy
NAYNH/ISNITAOU

¢ adl [y
NAYNH/ISTNIIIAUAY

msdszdivea

TUUTITUVE90IANT TUTIBIN
A4 9
Y v K a 1
4) weunmenuliinanunade
szanunufvyanaais q Al

HAZUDNNUITIU

= a

ninAnyIAafelssaIuau

d‘ a a k4 % Yy 1! k4 <
PLOS aamswaa‘mmsmﬂnm1@)&nq‘y"lmsmgnmeanmsmaﬂszmu

o o A ~ I

1) amhdemsiseumsdowtiu
NMEIDINYH
o = A Y =

2) IMIGFIUMTAOUNIUMTHD

1 9
Minvzdoasnimaya msiluag
=

MUY

3) IMTAOULATMTHUAUD
@ I @
duuundunmuoings
v A A A Y

4) Iananssunauaiums ldnmn

4 v
oangunluFussutazuen
v
FUITOU 15U Journal club
@ Y o K o

5) atiuayulninAnynitdue
waa Avelumsiszaunia
AFIMITLAVUIUNIA

o Y o =K A a o

6) avuayulminAnyanuinadIY
Melunsmsimmsseau
WA

7) 3NINTTUANNTINLB/MILan
asuinAnEnuuMIINe e
Az U University of
Miyazaki, Kanazawa University
118& South China Agricultural

. . S 9
University 1Juau

1) Usziivnninyemsya 511/
onls1e/msaeu/meuiininlu
MIUVTUDOHAIIY

a a a 4

2) U52UNNHANUINGIUNUT

HAZTIBNUAN 9
a = I'd
3) YsLHUINHANUATTUN

lwenansIxms




