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AGS-605 MmTInnenamlslsnuazanuonaes ' 1(3-3-8)
Analysis of Yariance and Regression
msdnsuarmsaanyluns i zdanuudsdsiueuy 2 uag 3 me msalSeudioy

METEIAIIUA Nanmsuazitmivesnnuaanstuazarduiuieiou mioacosnuuidilde niu

msszgnd lumsifentamsinuas Tnems 14 TdsunsuFinnzidusegal
Computation and inferpretation of two-way and three-way analyses of variance, multiple

comparisons, multiple regression and correlation concepts and methods, curvilinear regression, emphasis

on application in agriculture science research by using statistical analysis sofiware package.

q

AGS-606 misaanzHnaeduls 1(3-3-8)

Multivariate Analysis

- s s a ' o ar = 7
myaaszvanuulsdsauvesraiediuls msimiieiesndszneunan nsanne
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s o = s s as -,
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Multivariate analysis of variance, principal components and factor analysis, discriminant
analysis, cluster analysis, canonical correlation, analysis structural data and graphic preparation by using

statistical analysis soflware package.
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Experimental Design and Analysis

PMSEBNLUUNMINARDS MHUIguauysel ununungumelunion uasusuuuuaifu -
quaas nsafSoufvusimiovesialiudg niimanswuunnetoa Sniwauns uauvailan
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a5 ifunsUszgnd lunsiiemamsinyas Taems 9 Tsunsafnseyidudogy

Basic design, completely randomized, randomized block, and latin square designs,
comparisons of treatments, factorial experiments, confounding, split-plot type designs, response surfaces,

incomplete block designs, lattice designs, and designs with repeated measures, emphasis on application in

agricultural sciente research by using statistical analysis software package.
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Agricultural Molecular Biology
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§a3nszan Tmagavosiannns lufelidia
Prokaryotic and eukaryotic gene structure and organization, structure and properties of DNA,

DNA replication and recombination, synthesis and processing of RNA and protein, regulation of gene

expression, principles and uses of recombinant DNA technologies, molecular biology of development in

both prokaryotes and eukaryotes,

AGS-611 Ufiamstinenlumganasiinenveawad 1(0-8-4)
Molecular and Cellular Biology Laboratory
.:1.’J 4 o 0 Yt o ~ 4 = ol o A = a
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Cell culture, DNA extraction and purification, preparation of vector DNA, DNA

recombination and related techniques.

AGS-612 ugmanilszming 1(4-0-8)
Population Genetics
o ar o = =) e 2 o
pafilsenounaiugnsseslseins msdnmarmdvesuazauivesilulnd
< = s < = = ¥y B o o d
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snaudnniluasounss dnvaziFaliunaineadssriunsdSnljeiuiisnsdal as
v
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Genetic components in population, calculation of gene frequency and genotypic frequency,

change of gene frequency, gene equilibrium, relationship between family members, quantitative genetics

in plant and animal breeding, estimation of heritability and repeatability, mating system.
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Quantitative Genetics in Plant and Animal Breeding
MImsIzanuduRuSsEndand diinsaaden msdsziliuanuuanaisluns
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| Analysis of relationship between family members, seleétion index, estimation selection
differences and selection intensity, estimation of genetic and phenotypic variance components, estimation
of broad sense and narrow sense heritabilities, repeatability, genetic correlation and phenotypic

correlation, prediction of breeding values, sstability analysis, diallel cross and specific combining ability.

AGS-614 Wugmaasado 1(4-0-8)
Statistical Genetics
HANMIWATNE nraans anuduRusvouuasnFuazdannil Emsmiwey Tag
n13vie msnsznomazgliuuiideass madszdiuiledeasii.nssinnedleiedu dxfinsdaiion
wazmsdsziliuesmiszneuvesniulslsiu madszgnd ldmaiugmansuaznisil¥olyeiug
Principles of matrix, expectation, relationship between matrix and its inverse, iterative solution
methods, distribution and quadratic form, estimation of fixed factors, prediction of random factors,

selection index and estimation of variance components, application to genetics and breeding.
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Seminar I
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Knowledge acquisition and cumulative knowledge in human society, role and importance of
knowledge distribution, scientific writing, principles of data presentation, correction and quality control of

scientific articles, oral presentation, preparation of media, poster presentation, handout distribution via the

Internet,
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AGS-672 @uNM12 0.5(0-4-2)
Seminar IT .
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o [y o - o o ar
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Searching, analysing and compiling of information or innovations in sciences and technology

relating to study areas; oral presentation, discussion and writing reports in English.
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Seminar IIT
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Searching, analyzing and compiling of information or innovations in sciences and technology

relating to study areas; oral presentation, discussion and writing reports in English in the topics different

from ones of seminar II.
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Seminar IV
¥ Yoo 4 ] ar o o -
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Searching, analyzing and compiling of information or innovations in sciences and technology

relating to study areas; oral presentation, discussion and writing reports in English in the topics different

from ones of seminar I11.
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Seminar V
duni Sinszvuasilszang sanunieuianssumeinnmeaiuazmaluTas Tuen
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Searching, analyzing and compiling of information or innovations in sciences and technology

relating to study areas; oral presentation, discussion and writing reports in English in the topics different

from ones of seminar IV.
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Seminar VI
ot | ) '3 =] o = L4 =1
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Searching, analyzing and compiling of information or innovations in sciences and technology
relating to study areas; oral presentation, discussion and writing reports in English in the topics different

from ones of seminar V,
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AGS-930 INeNUNUs 16 wiae3
Thesis
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Nﬁ‘l—lvl‘lﬁ'!ﬂ'l'if'l: ﬂf‘.ﬂ‘l—‘lﬂﬁEI'W‘L!‘i]“UENﬂ'i'iilﬂ'lﬁ"ﬂij‘iﬂ‘hi'l’)‘l’ltﬂuwuﬁ
Condition: Consent of advisory thesis committee
dnuatuezideluiadoSesihaulsluswidnumundnms gluuunazisons
aw A 3 2 e = - o
ﬁﬂﬂﬂgﬂﬁﬂq ﬂ'lflalﬂﬂ']'iﬂlmlm&’ﬂiﬂH']‘ilB\‘lﬂﬂlﬁﬂi'iHﬂ'!Tﬂﬂ5ﬂ}J'I'J‘VlfJTNW‘Nﬁ
Study and research into interesting issues of a particular area by using scientific methods and

research methodology procedures under advisory thesis committee.

AGS-931 Fneniinus 24 N
Thesis
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i\‘.]ﬂ‘l&ulﬂ}‘a"lﬂ?‘ﬂ’l: ﬂgiuﬂ‘ﬁﬂwu‘ﬂﬂlﬂﬂﬂSil.lﬂ']‘iﬂﬂ‘}'ﬂ"kﬂ’ﬂ’tfﬂuwuﬁ

Condition: Consent of advisory thesis committee
=g 9 F - oo 9 d'l i = ot ey
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Study and research into interesting issues of a particular area by using scientific methods and

research methodology procedures under advisory thesis committee.

d
AGS-932 Ineninus 12 BUBIN
Thesis
d"l o=y L] - s ;:? = Fy a o
Asulusedn: of lugasiidiavesnssumsiialSnaineniinus

Condition: Consent of advisory thesis committee
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Anwduniwasdiviuidososihaulslumuiidnuawndnms jlunouazinns
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Study and research into interesting issues of a particular area by using scientific methods and

research methodology procedures under advisory thesis committee.

F=Y o =y
AGS-933 Tnentinus 16 MHWIT
Theslis
d'l F 1 o e A =] = (=Y o
feulysedv: oflugauntivyenssunishilinuIineriinus
Condition: Consent of advisory thesis committee
= L 9 =3 L d'! - oA o M
Anudunuesiteluideseeihauls lumunnfomnundnns gluusuazisms
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Fefigndes meldnsquanaziSnyvesnasnisumsiidinyninoivwug

Study and research into interesting issues of a particular area by using scientific methods and

research methodology procedures under advisory thesis committee.

ANS-600 midamsgunadexlumsndndal 1(4-0-8)
Environmental Management in Animal Production
¢ ar = = w ; w Y
ms‘ﬂ5:qvmwaﬂm'smaﬁ'%'mwmammé’aﬂumnﬂmsmmtmff adudnen meduy
A o o e ¥ ar & 9 = Y] a’cf [ A
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= o o 1 o Y 4
seuumMsHandaduUUa1en MsvamslussuumIRounonaNan1z
Application of environmental physiology concepts in animal raising management,
environmental factors affecting health, animal welfare, and productivity of domestic animals,

environmental modification in various animal production systems, management for reducing pollutant.

ANS-601 mawaadainmdldanemsnlasunlasvesgiionmen 1(4-0-8)
Animal Production under Climate Change
[ = ow & { =
dnonmnsnaadaineldaniznisnldouulasveagiinima HansENUYEIAN1IZN1S
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plioniet aneasumstamsiieuaussaus lunsdiud
The potential ability of animal production system undet climate change, impacts of climate

change on animal production and food production systems, agricultural management fo reduce net
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greenhouse gas emissions, to develop strategies that assist in both limiting the magnitude of climate

change through management practice and increasing adaptive capacity.

ANS-610 manSaivinuasinonmivesind 1(4-0-8)
Animal Growth and Development
~ = :g A P o o o ar -
nmaniya lnvsuiowomeslisnTnaveserms Wugnssu s05 Tuu uaziladosiaq #
meades eIy Tnlusseznounazndnans aaspaugumwasInvaadal

Tissue growth and development influenced by feed and feeding, genetics, hormones and other

related factors, pre- and post-weaning growth and carcass quality.
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ANS-611 a3sinenmsauiugusadaiheg 1(4-0-8)
Reproductive Physiology of Domestic Animals
= A o A o 9/ P @ o -:;v o A A gt
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srunduiug
Anatomy and physiology of male and female reproduction of domestic animals, hormones
related to reproductive system, problems and abnormalities of reproductive system, prevention and control

of problems in reproductive system.

ANs-612  m3liuzalsz@anEmumstuiuguesdnd 1(4-0-8)
Animal Reproductive Efficiency Improvement
Fnfeiunen: ANs-611 a3 sIngnsduiuussdnidss nieeqlugaviiisvesernsdiaen
Prerequisite: ANS-611 Reproductive Physiology of Domestic Animals or instructor consent
ﬂﬂ%’ﬂﬁﬁwadammangm’fﬁufsmxmmf’fumawmmiﬁuﬁ'uﬁf n5UFulgeaamuan-
A0 9113 m‘sﬂau'fgﬂmwm%‘ﬁzﬁmi’fﬂaﬁuﬂisﬁm‘?mwmiﬁuﬁuf mstamaganauiug uaz
mafiamnauiugdad
Factors affecting fertility and failures of reproduction, improvement of environment, feed,

control of diseases and parasites concerning reproductive efficiency, management of breeding herd and

techniques of animal breeding,
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ANS-613 fainenmsa i 1(4-0-8)
Physiology of Lactation
| meimaveudmazaiTinnvesnudni iy msBuatiainn msnen et
ﬁmu :wmjaﬂ'ﬁummz'swuﬂ‘szmﬂﬁﬂmﬂumsﬁwmmmm'sﬁﬁ'ﬁ{mu ﬂ'ﬁﬁ%kﬂi?%ﬁlmgﬂ’ﬁ
wiadlszneminm ﬂ1iﬂ3ﬂ@un1iﬁ%’1\31§1uu wasmsTusing Podoaren Asniwareifana
wazdnalsznonvesin
Anatomy of udder and physiology of lactation, lactogenesis, galactopoiesis, hormones and
nervous systems controlling activities of lactation, synthesis and secretion of milk components, regulation

of milk production, milk ejection, factors affecting milk yield and composition.

ANS-614 @ivinmaunadevedal 1(4-0-8)
Environmental Physiology of Farm Animals
HAYBIAINIAT BAIINA WIAGBNATIHDAIT AL A UBINIIAS s INvIvesdas uny
Uszantammsiimanin msdudavesdaidenisuldsunlacanmuaaden n1ssamsanin
asssafidaty lui Tusarmlsuaiouenns uazmsfuslAoudunedey
Effects of the environmental stress on physiologic responses of animal and performance

efficiency, acclimatization, adaptation and managing heat-stressed in farm animals such as nutritional

modifications for feeding, environmental modification

W da
ANS-615 Inensien1¥viovesinies 1(4-0-8)
Endocrinology of Domestic Animals
e . T ' o ¥ @ o
medninuazassinsvesszuuden livevssdatinos nsaruaunisndeges luy
arey o o ¥ o o o 4 o
ﬂ'ﬂlﬁﬂﬁjﬂ‘\lﬂﬁﬂﬂiiﬂu na"lﬂmimﬂuuawmmmaaﬂuu ﬁﬂﬁiﬁuﬂﬂﬁﬂﬂuﬂﬁﬂ%ﬂﬂﬂmﬁ5'3‘]]1]
t = = =Y =Y " 9 3 o = w o
d199 uazmaeigAu e anwRadadvesssuudenlivie nisldees Tnulumsniadniuns
wn TuTadninoaves
Anatomy and physiology of endocrine system of domestic animals, regulation of hormone
secretion, property of hormones, mechanisms of action and functions of hormones, hormonal control of
body system functions and growth, abnormalities of the endocrine system, uses of hormones in animal

* production and related technology.
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ANS-616 duwInenszgndvodnl 1(4-0-8)
Applied Animal Immunology

i

t - 1 ar ¢ o w
na lnassedmduantasylusenovesdaduaznszuoums ussuuduyu olviei
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Alien defense mechanisms in animal body and significant processes in the immune system,
organs involved in the immune system and their functions, detection of the amount of antibodies,
immunity in fetus and newborns, mucosal immunity, immunity at body surfaces, resistance to bacteria,
viruses and parasites, animal vaccines and vaccination, abnormalitics of the immune system, vaccine

production technology, immunization, poultry immunology, chicken egg yolk antibodies and its

applications.

ANS-617 a3sinemlszgadaedlatazssrviumedamisvesinimes 1(4-0-8)
Applied Renal Physiology of Companion Animals
Tassrfrevet lauazszuntunwilading oa'lansmeildains das1n1snsoanu
s ar =t o o - 1 o ar
napIBAT UaznANMINGoUE syuuges luufiflnanentsaruquaisiiouvesla nalomsdu
e a ad 1 ) o ¥ 9 &
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Structure of kidney and urinary system, micturition, glomerular filtration rate and clearance,
hormones controlling activities of kidney, mechanism of secreting organic acids and electrolytes in urine,

conirolling acid-base, urinary concentration and dilution, renal function assessment.

¢ ar

ANS-640 awumansdadalSuudien 1(4-0-8)

Comparative Animal Nutrition
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Comparative physiology of digestion, absorption and metabolism of feed nutrients, nutrient

requirements for livestock, and application of trial data for animal nutrition.
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ANS-641 mpfinms3seomaelavumanidnl 1(3-3-8)

Research Techniques in Animal Nutritien
o mdg g - o Py v o ' 3 o o e
mﬂuﬂ‘n%ﬂuﬂﬁnamqmummsﬁm fﬂ'iﬂ'ﬂﬂulﬂ'ﬂﬂx‘lIﬂ‘h’ﬂ%klﬂ%ﬂ”ﬁ?ﬂlﬁﬂﬂ“ﬂﬂﬁ“ﬁﬂl
ar ar ar a o s
msTagunmuaslilsiu msialnsundeuvesdnd msasiuden uagmsiawn
Techniques used for animal nutrition research, digestion and metabolism trials, measurement

of protein quality, animal energetic metabolism, blood test and carcass measurement.

ANS-642 misHanemIEadlugamnnIIH 1(4-0-8)

Industrial Animal Feed Processing

m5%’m@f%‘ﬂu"jﬂqﬁummsﬁ'ﬂi’sﬁam‘mﬁmmmsﬁ'ﬂi nszwunsulsglemsdad uaz
mainlunsdnsasilo lumsniaemsdnd nsniuqugunmuasszulseiuganmweinisdad
AIALALIRvIITHAT

Raw material preparation and management for feed manufacturing, feed processing and

instrumental techniques, quality control and quality assurance system, market and business for animal

feed,

ANS-643 Tnyumanidnitugs 1 1(4-0-8)
Advanced Animal Nutrition I
munuedduvoens 'lewmsn ludu uaz Tusdu
Metabolism of carbohydrates, fats and proteins.

ANS-644 Tavumanidaidigs 2 | 1(4-0-8)
Advanced Animal Nutrition II
niunueRFuvee lamiluuagius sy

Metabolism of vitamins and minerals,

ANS-645 Taaavadnszu UM SN ueds 1(3-3-8)
Modeling Metabolic Process
mm"mm‘iumammﬁ'ﬂ{zgm msataarnareu Tunansadamand fidudou ms
St lumadionouiunes msinnenTzuumIFe s

Simulation modeling of farm animals, building and testing complex mathematical models,

computer simulation, processes of numerical and analytical integration.
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ANS-646 lsauazanmEatnfitiioswnlavinmsvesiad 1(4-0-8)
Nutritional Diseases and Disorder in Farm Animals
anvrnlnAduiisannIneIms wumsiy msauazany liaugnue Inauzane
o 6’:‘3’
Tudadides
Abnormalities due to feed, emphasis on toxic substances, deficiency and imbalance of

nutrients in domestic animals.

ANs-650 msiiulamsudadathuvaiou 1(4-0-8)
Improvement of Livestock Production in Tropical Climate
SnSnavosgiionniaifidentsnindailuundeu UATorsausenanalugnIsuune

Funadoy maliulpiufuasmsilinlyedins famnie lmnsaufuanmgionnalun

You Fmnandatedrsdiuneldanmnadonluuadou
Effect of climate on tropical animal production, genetic and environment interaction, breeding

and management improvement to be suitable for tropical climate, strategies for sustainable animal

production under tropical environment.

& A

ANS-651 nﬁﬂ%’uﬂzaﬁuﬁfﬁ’mmmﬁummﬁ’fmmuim 1(4-0-8)
Breeding for Disease Resistance in Animals

Frfaduneu: AGS-612 Wugmanilszanns uaz AGS-613 WugemaasFeUTuad 9 lums

fmlyeiuifvuasdad niveglugasiitisvessntsifaoy

Prerequisites: AGS-612 Population Genetics and AGS-613 Quantitative Genetics in Plant and Animal

Breeding or -
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Utilization of quantitative genetics and molecular genetics theories for breeding disease
resistance in livestock animals, genetic disorder and some economic impact diseases in animal production,

studying of genetic polymorphism for detection of disease resistance, including study of related modern

techniques.
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ANS-661 nalulagdnmniensHanda 1(4-0-8)
Biotechnology in Animal Production
= o e |\ 4o o o ar n’:i’.’ = 1 Y-y o gf
AN AUNDU: ANS-611 ’cﬁﬁ’Jﬂﬂ”lﬂ'ﬁﬁﬁJWUﬁfliﬂﬂﬁﬂ?mUQ ‘H‘iﬂﬂgiﬂﬂﬁﬂwuﬂﬂ]E]Q'El’l‘i]'l'iﬂﬂﬁﬂu
Prerequisite: ANS-611 Reproductive Physmlogy of Domestic Animals or instructor consent
AMSHEAIY NTEUIUNTTHARAIDOY mstnmhnm'mauuawmﬂiuiaamﬂﬂwm
ar o = = oo o o ar
AITARLLUNLNF ﬂ’l'iﬁ'ﬂﬁ'gﬂu?*!ﬂ mﬂﬂaum mawuwm%um ﬂ’]‘i?’i'lﬂ'!ﬂ'i.l!.ﬁﬁalﬂulﬂ ﬂ'ﬁﬂﬂllﬂﬁ\ﬂ
ar @ o o o oA A A 9} ar A Y4 o o
wun;n‘smﬂm W‘Ll!j"lﬂ"llﬂiiii Slﬁ%l'ﬂﬂiuiﬂU%?ﬂ?ﬂﬂlﬂﬂ?ﬂjﬂﬁﬂﬂiﬁﬂﬂﬁﬂwuﬁ%ﬂﬁﬂﬂﬂlLﬂ$ﬂ1i
o w o ar
USulgaiugdad
Artificial insemination (AI), process of embryo development, embryo transfer and related
technologies, embryo sexing, twinning, cloning, DNA fingerprint, DNA sequencing, transgenic animals,

genetic engineering and animal biotechnology in reproduction and animal breeding.

o o e 9 o = 4 =, ar o
ANS-662 a1 Inenuazmaluladi 1MW aUNIHVDITLVUMUAUDINITAR) 1(4-0-8)

Microbiology and Microbial Biotechnology of Animal Digestive Systems
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Digestive system of domestic animals, roles and functions of microbial in digestive system,
factors and manipulation of microbial population for enhancing digestion, microbial biotechnology

application for improvement of feedstuff quality, feed utilization and animal performance.

ANS-680 Taymfimymaednamans 1(0-8-4)
Special Problems in Animal Science

4 {1 as 4
nsdundmaaes wisdududamuameGesihaulomedasmaad srusmwdoyauns
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Experimental research or review of interesting selected topics in animal science and writing

reports.
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ANS-681 fiatamznednlmans 1 1(4-0-8)
Selected Topics in Animal Science ¥
Wadeihaulemedaamens

Interesting topics in animal science.

ANS-682 ¥htamwiznedaImans 2 1(3-3-8)
Selected Topics in Animal Science IT
o g a ar o s oam - at d?l’ d' =4
ma;aﬂmﬂu%‘maﬁmmﬁmuazﬂgmmsmmﬂmuammu‘ﬂu

Interesting topics in animal science and experimental research in those topics,

ANS-683  TItomnH1IzmIdasIans 3 1(0-8-4)
Selected Topics in Animal Science I11
Auandsmueanenuinans induazihaulonndarenand guenanisanyuiy
ar LU w ¥ et
enuuazaeuianu} luidofifnm

Self-study in topics related to animal science innovations, report and comprehensive

examination.
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ANS-750 msiudseiuginiduge | 1(4-0-8)
Advanced Animal Breeding
Jiaduneu: AGS-612 Wugmaailszang uay AGS-613 WugmaafiFalSuadldlums
LY as o o 1 e
WS nlgeiuiRvuasdad viooglugaeiidevaseornsddaen
Prerequisites: AGS-612 Population Genetics and AGS-613 Quantitative Genetics in Plant and Animal
Breeding or instructor consent
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Genetic theories to livestock breeding and selection, estimation of fixed effect, prediction of

random effect, statistical model in genetic improvement, selection index, genetic parameters, breeding

values and accuracy of prediction, response to direct and indirect selections, utilization of molecular
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genetic information synergy with conventional breeding procedures, including the study of modern

techniques for livestock improvement.

FIS-601  a3simenveadatih 1(4-0-8)
Physiology of Aquatic Animals
Léﬂi“h’ﬁﬁl“}fﬁﬁﬂiﬂﬁ?ﬂ ﬂiSU'J‘I«!ﬂ'IS‘H‘lEJGl% ﬂﬁ‘&”ﬁ?uﬂﬁdﬂﬂﬂ'l‘ﬂ'ﬁ ﬂ'l‘i‘fll‘l}ﬂl'lﬁl mi"lﬂaf'wu
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Cell membrane, nerve cells, respiration process, food digestion process, excretion, circulation
system, osmoregulation, endocrine systems in aquatic animals, relation of aquatic environment and

aquatic animals.

FIS-602  @odlndlumstnziesdniin 1(4-0-8)

Hormeones in Aquaculture
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Essential endocrine glands in fish and hormone producing organs in shrimps, hormone

production processes, uses of hormones in aquaculture.
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FIS-603 Inenginunuda i 1(4-0-8)

Aquatic Animal Immunology
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AU
Physiology related to immune systems, impairment and induction of immunity in aquatic
animals,
-=‘i‘ i d &l
FIS-611 mMIWNISRITN T ARIaN) 1(4-0-8)
Microalgal Culture
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Infensive production of micro-algae for aquaculture and other applications.
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FIS-612  m3ddamsunz@snatm 1(4-0-8)
Finfish Culture Research
b1 A - s e [ J o =y o 3 4 E Y]
AaeuAnenHaNUMIAnYIsuRIINUMTNZResar hundwnd luduFounelny
T o Inswidoya Fmsulanamsine uaziimsinssinanisfinmn
Review and discuss on selected articles associated with finfish research on methods, data

analysis, interpreting and discussion.

FIS-613  P1598mMIWIziaaenen 1(4-0-8)
Mollusc Culture Research
ks oA P aw o @ J o = o 3 ~1 -t a
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Review and discuss articles associated with molluscan research on methods, data analysis,

interpreting and discussion.

FIS-614  M5I0emImnziasaniaaiiay 1(4-0-8)
Crustacean Culture Research
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FuGaunenuiFie FEmsinseidoyn ABmsudanamannu uaziininsalnamsinu
Review and discuss articles associated with crustacean resecarch on methods, data analysis,

interpreting and discussion.
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FIS-615  szuuihlumsmziaasin i  1(4-0-8)
Water Systems for Aquaculture
d A g o 3 T o w
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Water sources, pumps and intake, flow control, solids removal, heating and cooling, aeration

and degassing, disinfection, water recycling system,
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FIS-616  mitassan fibluszmnimyuideu 1(4-0-8)
Recirculating Systems for Aquatic Animals
: o o o : ! 3 A w oo o oy o o @
wasauamshdmivdahi snldounlaguawihluiidndedadi nanmsdia
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Water quality criteria for aquatic animals, physiological considerations for captive

environments, principles and design of recirculating systems.

FIS-617  swazmsmilumssnzaesdain 1(4-0-8)

Drugs and Chemicals in Aquaculture
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Uses of drugs and chemicals to improve soil and water quality for aquaculture, uses of drugs
and chemicals to prevent aquatic animal diseases, side effects for aquatic animals associated with

application of drugs and chemicals and their effects on environment.

FIS-618 a::mﬂﬂﬁnﬁ%uqa 1(3-3-8)
Advanced aquaponics
wanMsTavesszuyezan liliindg AnuaugaYedszIL NMFBONLUILTELY narans
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Function of aquaponic systems, system equilibrium, system design, fluid mechanism and

pumps, solids eradication, biological filtration, aerations, system monitoring and management.

FIs-631  watamgludoieadatin 1(4-0-8)
Pond Dynamics
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Aquatic pond ccology and factors affecting to pond ecology, changes in soil and water

qualities, deterioration of pond environment.
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FIS-632  msihvmihdalumsnztesdnin 1(4-0-8)
Waste Water Treatment for Aquaculture
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Treatment of discharge water from aquaculture system under biological and chemical

processes, reuse or discard of effluent to natural water resources
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FIS-633  asmwiesAunudelumamnziasiahin 1(2-4-6)
Water and Pond Soil Properties for Aquaculture
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Water and pond soil for aquaculture, analyses of water qualities and pond soil constituents

using contemporary techniques and instruments.
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FIS-634  n1sdanmsAuiudamomamz@esdn i 1(3-3-8)
Pond Bettom Seil Management for Aquaculture
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Soil development and taxonomy for aquaculture including sediment formation; soil acidity
and pH, soil fertility, soil organic matter and decomposition, ponds soils and productivity, pond liming,
pond fertilization, feeding and water quality, phytoplankton management, pond bottom soil treatments.
w ¢ as M ’
FIS-641  waluagalumsdimlzafugdatin 1(4-0-8)
Molecular Biology for Genetic Improvement in Aquatic Animals
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Genetic structure of cell, gene expression, genome and genomics in aquatic animals, molecular

biology techniques and application in aguatic animal genetic improvement.
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FIs-642  Ufvamsiluagalumsiivdssiugdainh 0.5(0-4-2)
Molecular Biology for Genetic Improvement in Aquatic Animals Laboratory
ar T o ar w do o uy 1o
9AUNeN: FIS-641 73 luanalunslsuljeiugdaii uieGounmugiu
Prerequisite: FIS-641 Molecular Biology for Genetic Improvement in Aquatic Animals or co-requisite
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Molecular biology techniques at DNA RNA and protein levels in aquatic animals.

FIS-643 ﬁ'uﬁmnssu‘luﬁ'ﬂﬁfi% 1(4-0-8)

Genetic Engineering in Aquatic Animals
Inadunew: FIs-641 2 Twanalumssljsfudnhih wieeglunaviiisvesennstifaen
Prerequisite: FIS-641 Molecular Biology for Genetic Improvement in Aquatic Animals or instructor
conser;t
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Gene transfer in aquatic animals, gene construction, gene fransformation, verification of

successtully transformed gene and risk assessment for transgenic aquatic animals.

L
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FIS-644  Ufiamaiugdnnsaludaih 0.5(0-4-2)
Genetic Engineering in Aquatic Animals Laboratory

Jorifarusou: Fis-643 Wurgirnssuluda i nieduniugfy

Prerequisite: FIS-643 Genet.ic Engineering in Aquatic Animals or co-requisite
YgAms I Emeiumnssuludatin

Genetic engineering techniques in aquatic animals,

FIS-645  Fannmsuazeynsudsusziulauagaludadih - 1(4-0-8)

Molecular Systematics arnd Evolution in Aquatic Animals
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Prerequisite: FIS-641 Molecular Biology for Genetic Improvement in Aquatic Animals or instructor

consent
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Molecular evolution of aquatic animals at species and population levels, gene mutations at

chromosome and DNA levels, intraspecific and interspecific phylogenetic analyses.

FIS-646 MsHATIzHIMNTA NN 1(4-0-8)
Analysis of Aquatic Animal Genome
oy w or ¥ = @ w o ar (:' = 1 aAa o 3/
Srdaaunes: FIS-641 ¥ luanalumsdsinlgaiugdadi visedlugaoitivussennsdgaeu
Prerequisite: FIS-641 Molecular Biology for Genetic Improvement in Aquatic Animals or instructor
consent
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Aquatic animal genome including fish, crustaceans and mollusc, gene mapping, large-insert

DNA cloning, genome sequencing,

FIs-647  Uaiamsmaedshmdahh 0.5(0-4-2)
Analysis of Aquatic Animal Genome Laboratory
Iniafuden: FIs-646 msiinsiens luudahih wiseglugaoitiloveernsdifaon
Prerequisite: FIS-646 Analysis of Aquatic Animal Genome or instructor consent
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v FBasuazmsmididuaveds luy
Laboratory of aquatic animal genome analysis, such as gene mapping, large-insert DNA

cloning, genome sequencing.

FIS-651  Iavumaniia 1(4-0-8)

Finfish Nutrition
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General knowledge of freshwater and marine fish nutrition, physiology of digestion and
assimilation, and nutritional requirements in fish, nutritional constituents of raw materials, feed

formulation and feeding techniques for economic fish,
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FIS-652 lavumaasanidaen 1(4-0-8)
Shellfish Nutrition
o or .ff e ' { ©
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General knowledge of shellfish nutrition, digestion and assimilation, and nutritional

requirements in shellfish, nutritional constituents of raw materials, feed formulation for shelifish and

feeding techniques.

¥Is-653  maluladiniswanemisdadin 1(3-3-8)

Aguaculture Feed Technology
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Methods of feed production for aquatic animals, types of feed, feed production for research,

farm and industrial scales,
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FIS-654  matiamsdsamadmlayumansdnin 1(4-0-8)
Research Techniques in Aguaculture Nutrition
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Research techmiques in aquatic animal nutrition.

FIS-661  M3snauRugstamswziasadain 1(3-3-8)
Business Plan for Aquaculture Enterprise
mshnseranumssisAmsmedoda Tiluilg iy menamnsduiumagsie
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Analysis of current aquatic anima)l business, planning and design of aquaculture enterprise,

marketing reséarch, cost and benefit estimation,
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FIS-662 iAsyamaasmatmnzinasda i 1(2-4-6)
Economics of Aquaculture
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Government and aquaculture industries, aquaculture industries and economic development,

demand and supply of aquaculture produets, principles of production, factors and products relationship,

time value of money, theory of value, marketing and marketing structure.

FIS-680  tymiimymedinenmanimaizaa 1(0-8-4)

Special Problems in Fisheries Science
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Review and carry out an experiment in topics related to aquaculture technology, data

synthesis, prepare manuscript and present.

FIS-681 iavemwnzmainenaiansmsyzae 1 1{4-0-8)
Selected Topics in Fisheries Science I
L
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Innovations in aquaculture technology.

FIS-682  hvemmzmaInmmanimadszug 2 ' 1(3-3-8)
Selected Topics in Fisheries Science I1
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A study of innovations in aquaculture technology and experimental research associated with

those innovations.

FiS-683  fdamwizmainnmansmalszi 3 1(0-8-4)
Selected Topies in Fisheries Science I
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Self-study in topics related to the innovated aquaculture technology, a mini review article and

comprehensive examination.

PLS-610 msdfudzoiugisduga 1 . 164-0-8)
Advanced Plant Breeding I
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Theories and methods in improving of sexual and asexual reproduction crops, self- and -cross

pollinated crops; interspecific hybridization, mutation breeding and application of quantitative genetics in

plant breeding.

PLS-611  madialumsfinlgaiugiy 1(3-3-8)

Plant Breeding Techniques
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Theory and practice in improving self- and cross- pollinated crops in field and greenhouse,

management of pollen and seed, process of field trial, data analysis and release of new varieties.

PLS-612  waanugmanidwmiumsuSnljatugiy 1(4-0-8)
Cytogenetics in Plant Breeding
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Cytology and genetics in plant with an emphasis on cell replication, structure and aberration of
chromosomes, chromosome disorder, aneuploidy and polyploidy, chromosome arrangement in various

hybrid crops, mutation and induced mutation for plant improvement.
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PLS-620 ®YNITHITIUVDINY 1(3-3-8)
Systematics of Plants
anuiunaesszuunsiangity nénmadins funnuasdadoinemand dnuns
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History of systematics of plants, principles of taxonomy and scientific name entitles,

characteristics of genus and species, evolution and relationship of plant genetics.

PLS-621 mist3quiininve iy 1(3-3-8)
Plant Growth and Development
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Anatomy and physiological growth and development of plants at different stages,

environmental factors, plant management and growth regulator, biotechnology for growth,

PLS-622  a353nendigamanisam 1(4-0-8)
Advanced Physiology in Horticulture
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Study and discussion on principles and new progress on physiological growth and
development of fiuit crops, vegetables and omamental horticulture, application of various methods for

good production in both yield and quality.

PLS-623 aasinenvesnunwldanizingd 1(4-0-8)
Physiology of Plants under Stress
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Physiology and response of plants nnder water, light, temperature and wind stresses,

biotechnology and environmental stress, trends and future,
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pLS-624  tnaluladuazadsInedugendamaiuime 1(4-0-8)

Advanced Post-harvest Physiology and Technology
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Process of advanced post-harvest physiology and development technology, pre- and post-

harvest physiclogy problems, physiological practice and management, plant technology for reducing

losses.

PLS-625 n¥nsainzaudmumniany 1(4-0-8)
Good Agricuitural Practice for Crop Production
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General requirement for the competence of good agricultural practice, introducing good

agricultural practice, monitoring and trace back of regulation, marking, coding and using symbols for

quality control and tracing back, standards and regulations for crop production.

PLS-630 lsanywndaniahuiden 1(3-3-8)
Post-harvest Diseases
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Economic importance of post-harvest diseases, post-harvest diseases of plant produces (seeds,
grains, vegetables and fruits), losses, causal agents, patho-ecosystemns, advanced plant disease diagnosis,
development of pre- and post-harvest diseases, dissemination, disease control by harvesting, modification
of atmosphere, heat treatment, irradiation, biological control, chemical and integrated disease

manageient,
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PLS-631 msnuaulsanylaeia3s 1(3-3-8)
Biological Control of Plant Diseases
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Advantages and disadvantages of plant disease bioconirol, isolation and screening, increasing
efficacy of antagonistic microorganisms, mechanisms of antagonism, competitions, antimicrobial agents,
cell wall lIytic enzymes, parasitism, plant growth promotion, induced resistance in plants, plant

colonization, survival ability, formulations and application methods,
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PLS-632 Hndinenveauveliniy 1(3-3-8)
Ecology of Plant Pathogens
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Relationship between plant pathogens and environmen{, microorganisms, hosts, soil, moisture,
temperature, ecology of fungi, bacteria, nematodes, viruses and viroides, effects of environments on host

infection, dissemination, overseasoning and other pathogen bioactivities, applications of knowledge.

PLS-633 wihmisuunviiaveuielsnily 1(3-3-8)
Principles of Plant Pathogen Taxonomy
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Principles of plant disease diagnosis, taxonomy of plant pathogenic, fungi, bacteria,

nematodes, viruses and viroides base on morphology, biochemical and molecular approaches, applications

of knowledge.
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PLS-634 WHEMansvauon 1(4-0-8)
Genetics of Fungi
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Genetics nomenclature of fungi, biology, life cycles, genetic materials, structural, parasexual

processes, vegetative compatibility and incompatibility systems, sexual compatibility and incompatibility

systems, applications of knowledge.
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Genetic Refationship between Plants and Plant Pathogens
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Preexisting defense structure of plants, defense structures formed after infection of plants,
gene expression of plants and plant pathogens, natural products of plants and plant pathogens,

mechanisms in susceptible and resistant plants, applications of knowledge for breeding plants.

PLS-636 m‘iwam‘x’m«r‘immmﬁmméaqﬁuu’%s’i’ 1(3-3-8)

Natural Products from Microorganisms
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Importance, mechanisms, extraction and purification of products from microorganisms, study

on various kinds and structures, effects and function of products, increase the potential of microorganisms

on production and application methods.
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PLS-640  H203NEN VB IUMAIANINWMINYAS 1(3-3-8)

Agricultural Insect Pest Ecology
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Concepts and importance of ecology, insect evolution, insect biodiversity, effects of biological
and physiological factors on population growth, scouting and monitoring, adaptation, competition,

parasitisation, consumption and social defense.

PLS-641  UfFanfussvnnamaaziy 1(4-0-8)
Insect-Plant Interactions
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Evolution interaction between insects and plants, components of behavior and physiology of
their interactions, components of plants in interaction system, classification of insect plant pests and
disease transmission, food searching behaviors, responses of plant to damage, food chain effects on

natural enemies, microorganisms as mediators in the relationship between insects and plants, insect

pollinators, application of insect-plant interactions in insect plant pest control.

PLS-642 AMMMUMUUBINTADLNAY 1(3-3-8)
Resistance of Plants to Insects
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History of developing insect resistance plants, interaction between insects and resistant plants,
plant resistance mechanisms, techniques in studying the mechanisms, genetic engineering-and insect host
£

plant resistance selection and breeding, applications of resistant plants in pest management and sustainable

agriculture systems,
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PLS-643  M5AIVANAAIWYIaeYII5 1(3-3-8)
Biological Control of Plant Pests
suilalazyeuavasmInuguiagAad10331 F2InewnsliaringvesdnTTInma
o o a = t w - =)
psdrsre msdud msmudiua msdasddesuazmsoyind madszdiumanisauiivan
Flmananufagsssurd m13195uMAEnMInUqUIBLENY LUUNTUREIY  DNUINYDINS
ar -y o o o o = 3 1 a
auguiagAad T35 lumseydnisssuyd msmsfnuunnuaing ulensussiy ournaues
o A9 A e
MIATUAHAATAEAIIY IV
Origin and scope of biological control of plant pests, biology and eccology, surveys,
introduction, mass rearing, release and conservation and evolution, molecular biology and natural
enemies, integration of biological control with other control measures, roles of biological control in

natural conservation, education for farmers, government policy, future aspects of biological control.

PLS-644 msdamsusiasfingny 1(3-3-8)

Insect Pest Management

Pfranuazilomsdanisdagis Tadnovewuadng iy Hasomaunsugdanni
Hoados madsufiuanugaudonosia gnsismadamu msnensaimsseatazuuuiine
MsleTERiEsEIY Uﬂmmmmi%’ﬂmsﬁmgﬁﬂusmmnmsé’aﬁu HaLnSHANY

Philosophy and concepts of pest management, ecology of insect plant pests, involved
economic factors, yield loss assessment, monitoring strategies, prediction of outbreaks and modeling,

system analysis, roles of pest management in sustainable agriculture systems and case studies.

PLS-645 m‘s%’mmmmﬁ’ﬂgﬁv%uqa 1(3-3-8)
Advanced Insect Pest Management
Syaiadunew: PLS-644 m3damsuunsiagits v3neglugnuiilvueisintsdfaeu
Prerequisite: PLS-644 Insect Pest Management or instructor consent
fnrinusnafagmemsinuas madihmoisdoulgn seuzfifvmidanTaduTaung
waduiftes sutmasidunmeiTsa wsugmaniidiueslszaouluszuumstamsdag ity
nguimaszuvdnaine fidfan msdiened nndouuvesmsaiiegliuy madady
Joyadiwgdeyanneufiuned msinszimeada HazmInanodletnnsiantsingRsdIe
Tusunsuneuitames
Ecology of agricultural insect pests, preplanting, pre-harvest and post-harvest insect pests,

including insect disease vectors, economic aspects of pest management systems, theory of ecological
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systems, definition and analysis of simulation modeling, data management with computer databases,

statistical analysis with computer software.

PLS-646  JEUUDUNTHITIUVDULINY 1(3-3-8)

Insect Systematics

HANUAZITAMINNITVLBYNTUIFYBUMAL TIaunsveswmasiussuuoyATuiIsIU
mstanusnudediwuasluiisSasiimas mavawasusydy suduuazeifiny 18w luay
fanudvymansugh

Principles and methods of insect systematics, insect evolution and insect systematics,

preservation and display of insects in insect museums, classification of important common and economic

families.

PLS-647 @agiinenunsa3sinenvasunad 1(3-3-8)
Insect Morphology and Physiology
daugmimnaeuonuaznisluvesuuas el o auazimadyauas maliudaes
Tnssadnveumnsdoammnadey nihilvesssuve T fidfgueaias
External and internal morphology, organs, tissues and cells of insects, the adaptation of insect

structure to the environment, functions of the major organ systems of insects.

PLS-648 (naiianianginen 1(3-3-8)
Entomolegical Techniques
w3esflouaziimadmiunsdu fiy TIWTIMHATMIaUBNSNIAIBOULATANAL Soia
nsieladdradis nsdausnm msquanasmstamsluRnssasias msuaasdaedia
asidsunuitensity walamamNNdIMIUMINAnINKHY N
Equipment and method for collection and preservation of immature and mature insects,
mounting specimens on microscope slides, housing care and management of the collection in insect

museums, display mounting, insect culturing for research purposes, field techniques for entomological

research work,
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PLS-649 HiHINen¥samsanuyag 1(3-3-8)
Insecticide Toxicology
asswun asdszdiutasmsdmsziansahuyes sumuedauvesasaumasiudad
unzity Ruandeludanadon msdwnuasshuaunemssanislumasing
Classification, assessment and analysis of insecticides, metabolism of insecticides in animals

and plants, effects of residues on environment, insecticide resistance and management in insect pests.

pQudnlgiinen fenadeuuazmsdnms
PLS-650 (AdivedAu , 1(3-3-8)
Soil Chemistry
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Ty msazaoiv msazaovouss IdAuTvesAy msgadaa1siall woznszuauname WA uad
Tudu

History and development of soil chemistry, chemical composition of soils, soil minerals, soil
organic matter, soil solution, mineral solubility, surface chemistry of soils, chemical retention, and

electrochemical processes in soils,

PLS-651 msdmmzvaumosiriugs 1(2-6-7)
Advanced Soil and Plant Analysis

s ! o = & o ] ]
mailadie Mneadeeiumsinnzdiagmanyas wu mudalas T lawes Tasulanst-

o o ¢ o o P ) 3/ a o o A & o o -
A M Aual ondsd uazines Tuwead Wudu mildnouiiunedsumsediodnien uaznsusuis

Analytical techniques related to analysis of agricultural materials e.g. spectrophotometry,
chromatography, electrochemistry, X-ray, and thermometry, computational instrumentation and laboratory

management.

PLS-652 $1901M13HY - 1(3-3-8)
Plant Nutritions
Usgauasiannnsvedinanugaumsalvesduuazgomisiy Jeiviidwadents
3y Tnvo sty auduiutsen et FgeImIsABINTs n1IgaRuLazmsnioud
5190 M3 wihivessomede mediisouaznaud lvenisvasigemnsvesits T anndn
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History and development of soil fertility and plant nutrition, factors affecting plant growth, plant-
water relationships, elements required in plant nutrition, nutrient uptake and assimilation, functions of
essential elements, identification and correction of nutrient disorder, research methodology for plant

nutrient study.

PLS-653 usludu 1(3-3-8)

Soil Mineralogy

MmsAiafiunazIs ASTUIUNITHNITRIAIVOWS ADUTNINUALNITUNINIZIIBVOULS
Tudu masuunuas Inserd mydnnzdisaumienialSnauazganm unumusws ludude
mawSyivTavesisuasduandoy

Rock and mineral formation, weathering processes of minerals, mineral stability and
distribution in soils, classification and structures, qualitative and quantitative analysis of clay minerals,

roles of minerals in plant growth and environment.

PLS-654 {a¥yIngnvesau 1(4-0-8)
Soil Microbiology
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nasugilunes Tnegdunid
Types and distribution of microorganisms in soils, influence of chemical and physical
properties of soil on microbial activities, plant-microbial interaction, synthesis and degradation of soil

organic matter, microbial transformation of matter.

PLS-655 &oig1udnenvodaumazmismunay 1(4-0-8)
Soil Morphology and Classification
AszLUATIERIamed e nszuumsaeiuveinsiuiafy duguinsvesduins

firu nouFmstuunuazoynsNdTM ssiunsSuundn mydsAuasmshuEuRa
Weathering processes and pedological processes of soil formation, morphology of soil and

land, theories of classification and taxonomy, soil classification systems, soil survey and soil mapping.
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PLS-656 IDHASNIFUAMMINAGS 1(3-3-8)

Precision Agriculture
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Design and planning for data collection, data collection from remote sensing and proximal
sensing, data processing by geographic information system and linkage with global positioning system,

crop modeling and decision support system, variable rate application of crop demand materials, best

practice evaluation.

PLS-657 ninaadsmeldmsniuguaniizwinden 1(3-3-8)
Crop Production under Controlled Environment
8 Ao o 3 Y A a oo [ 1Y)
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Requirement of environmental condition for plant growth, effects of light intensity
clectromagnetic spectra, atmospheric composition, temperature, humidity, composition and concentration
of plant nutrients, greenhouse technology for controlled environment, establishment of appropriate
environment of plant growth under conditions of constraint such as deserts, polar regions, isolated islarids,

space and other planets.

PLS-658 dygniszRugmeamsnuns 1(3-3-8)
Artificial Intelligence in Agriculture
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Database and monitoring meteorological changes for agriculture, remote sensing and satellite
technology for agriculture, modeling and prediction for agriculture, monitoring and control for tele-

agriculture, robotic and factory automation for agricultural production.

PLS-659 msdamsuansnnmsHaniruazanudaoasadivervns 1(4-0-8)

Management of Pollution from Crop Production and Food Safety
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Effects of soil pollution, water pollution and air pollution on crop production, impact of crop

production on environment, management of waste from crop production, international standards and

regulations for food safety, production management for food safety and consumer realizable,

PLS-660 msimizduuiiodoNyuge 1 1(4-0-8)

Advanced Plant Tissue Culture I

3
= o Y ar as

a3sImenfiugureuradiiy nsiasnveusad anufunlsmeiugnssuveusad

w o 4 w A 5] iy s A d
NI NAWHHTYBIHRD NITARIADAIFATNY ‘5311!1_iﬂ'l5!,W'Imﬁﬂﬂlcﬁﬂm’i‘lﬂw‘E]‘iJﬁ$TEJ"HH'1’INﬂqﬂﬁ']ﬁﬂiﬁl.l

o o =) U -t - o =t o o A’t‘ ar &

ﬂﬁﬂﬂﬂﬁ'l'i'lﬂﬁﬂﬂuu ﬂ?‘iﬂﬂﬁﬂ“?‘l‘b’ﬂi'lﬁﬂ'lﬂiiﬂ MIHaLUaaLgY ﬂ']‘ilﬂ‘l]iﬂ‘kl'll‘h’f]ﬂl&ﬁﬂi?ﬂﬂﬂf
tagaMlaeanen1ednm

Physiology of plant cells, cell development, somaclonal variation, cell mutation, cell selection,
plant cell culture systems for industrial purposes, production of secondary metabolites, production of

disease free plants, production of artificial seeds, plant germplasm conservation, and biosafety.

PLS-661  msul3inlgeiugitudedtwugdnanssy 1(3-3-8)

Genetic Engineering for Crop Improvement
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Application of plant tissue culture techniques for crop improvement through somaclonal

variation, mutagenesis, protoplast technology, development of genetically modified organisms, gene
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Advanced techniques in plant tissue culture, application of biotechnology in plant tissue

culture, application of research procedures, consultations for solving plant tissue  culture problems! |
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