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ATPAC Home

Welcome to ATPAC official homepage

About ATPAC

Bylaws The Association of Thai Professionals in America and Canada (ATPAC) is a
i group of Thai professionals which include the younger generation or ATPAC's
Activities youths (ATPACY) in North America.

s ATPAC was founded in 1991 and registered as a non-profit organization in
"ff Texas in 1992. A major goal of this organization is to promote the
advancement of scientific knowledge, technology and education in Thailand.

Membership

Forms

Links

COntact — News and Update

* Activities Report 2004 of the Environment group (E-Team), prepared by Sureerut
(Anne) Kochaon, November 18, 2005

* Report of the Agro-Industry group, prepared by Dr. Vanee Komolprasert, August
18, 2005

* ATPAC in Thailand “Cooperation of Science and Technology between ATPAC and Thai
http://www.atpac.org/atpac_2003/index.htm 29/3/2550



ATPAC-The Association of Thai Professionals in America and Canada Page 2 of 3
Government Units” Century Park Hotel, Bangkok, June 24-25, 2005.

* Announcement from Royal Thai Embassy "$50 for Electronic Passport", August 1,
2005

* ATPAC-OSTC-CHE-RDB Meeting on the “Utilization of Thai Professionals (ATPAC) for
the Development of Thailand: Rethinking and New Approaches.” February 26-27, 2005.

o Agenda and Hotel direction

e Location : the Royal Thai Embassy, 1024 Wisconsin Ave., NW, Washington, D.C.
Contact : The Organizers (ATPAC/OSTC)

[ Meeting Report ]Jand [ Pictures from meeting ] and [ Video from meeting ]

* Museum Planning and Developing Trip: [Kon Kaen University, November, 2004

* The activities of ATPAC 2004 have been updated in Environmental Sciences, Agro-
industry, Electromagnatics , Information Technology/ Multimedia, and English as a
second language, September 6,2004.

* "uSanssud... lufieanda" from OSTC NIA Project, August 18, 2004
* Good News from the Western Region, Khun Mongkol Mahavongtrakul, the
Regional Director of ATPAC Western Region has won the distinguished APwA award

from California State."By Usa Ungsunantwiwat.more May 26,2004

* The Annual Workshop of Thai Professionals in North America and Canada: NEXT
GENERATION ATPAC: THE NEW RESOURCES OF THAILAND, April 9 - 11, 2004

e Agenda (Doc Format), (PDF Format) March 29, 2004
e Holiday Inn, San Francisco Civic Center, 50 Eighth Street, San Francisco, CA 94103

*A1suantl @ suaudauiussnitvesazianeuialudsanalnauasweuiaina iy
G WUTYLNE (Document), New York 1asaal a1 avdiuniieuud Febuary 21,22, 2004

* The Environment Team (E-team) Febuary 26, 2004

http://www.atpac.org/atpac_2003/index.htm 29/3/2550



£¥'PAC-The Association of Thai Professionals in America and Canada Page 3 of 3
e PROJECT PROPOSALS FROM E-TEAM MEMBERS
e COLLABORATION REQUEST FORM

* ATPAC Recognized for Contribution to Asia-Pacific EMF Conference in Bangkok
(Document) February 25, 2004

* ATPAC MEETING "From Ideas to Real Projects for Thailand" December 13-14, 2003,
the Royal Thai Embassy, Washington D.C.

» Agenda (Doc Format), (PDF Format) December 1,2003"
o AnuAaazinldgnswanndsendalneg 1aa aal a1 9 1TuniITeud , December

26, 2003
e Pictures from ATPAC meeting December 13-14,2003 December 22,2003

* The Best and The Brightest Group 3 by Mr. Mongkol Mahavongtrakul, ATPAC
Western Region Director December 10 ,2003

ooessny

http://www.atpac.org/atpac_2003/index.htm 29/3/2550



> Committee

8 Dr. Krisna Rungruangsak- ATI
g Torrissen, CV (pdf)
j President
(Norway) 29-30.
E-mail: krisna.torrissen@atper.org Bonn
Germa

g Mr. Wanawit Ahkuputra, CV (pdf)

| \Vice-President

(Finland)

E-mail: wanawit.ahkuputra@atper.org

Dr. Chalermchai Vibulyasek
Treasurer

(France)

E-mail:

2z chalermchai.vibulyasek@atper.org

Mrs. Sirilack Schmidt

Secretary

(Germany)

E-mail: sirilack.schmidt@atper.org

... Mr. Tawatchai Sareedenchai, CV
X~ (pdf)
W&~ Secretary
(Finland)
E-mail:
tawatchai.sareedenchai@atper.org
ATPER - 8 RUE LANTIEZ, 75017 PARIS, FRANCE
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a8 Prof. Dr.Marc Le Magure 310 U. of Guelph/CANADA
(17 n.2. 46)

a - s a a A v a
3. E‘T’]'IJ'I’J’IY’ILYIQIRIGUE)'M’W AARVUBIITINTILIB naqﬂﬁmumu‘ﬁm
msﬁ’mmmﬂaawﬁwaoamw D UWINNNYBIUTEINALAKIAN IG‘!U
Prof. Dr.Marc Le Magure 31n U. of Guelph/CANADA (18 n.t. 46)

4. s dirnaluladannis dasauuuidzinisises msanwlalas
noasauanltluamis Tay Prof.Dr.Steve W. Cui 90 U. of
Guelph/CANADA (22 .1, 46)
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a e &
5. WIEIFMNT aAsauwIuasal uaal.ean maldalasamsfSyanien
waFaTU WU lUinIinenfiwus o University of Guelph uas
Agricultural and Agri-Food Canada, Canada (3.8). 48 - W.q. 49)

#nIzingnaans

fMUITIIATIINDN

2544

1. WAL @7 q‘s'é'nmuf 39AN89 PITINTIINN Wwddszauau
38 mws‘wﬁa’lumsaaus:ﬁuﬁmﬂmﬁnmLLa:"‘JaTuc'qua‘Ea"‘mm
AU Dr. John A. Lynch, Laboratory Services Division, University of

Guelph, Canada (2-6 n.#. 44)

2. Wel. @Y. q‘éa"nunf seanad iwiszmunu msussteiiasi
78 “Functions and Linkages of the Laboratory Services Division,
University of Guelph, Canada” Taw Dr. John A. Lynch, Laboratory

Services Division, University of Guelph, Canada (4 n.g. 44)

2545

1. NAL. @7. q’%é’nuni 0aNaI mmﬁmga%ﬁﬂm Wuddszauau
wisaanuwialumIseusz AU UNaAN B IUAzITDAUINTIING
?iauma’awﬁu Dr. Joseph A. Odumeru, Research Coordinator/Food
Microbiology Supervisor, Laboratory Services Division, Adjunct
Professor, Department of Food Science, University of Guelph,

Canada (23-30 &.9. 45)




2. We. @3 gianwal 59anad MI1ITaEImen  udsauau
MIVITLUALAY ITUI% 2 K20 Ao

1. “Detection and Identification Systems for Food and
Environmental Microorganisms”

2. “Overview of Current Services and Research
Programs/Projects at the Laboratory Services Division, University of
Guelph, Canada” lae Dr. Joseph A. Odumeru, Laboratory Services
Division, Adjunct Professor, Department of Food Science, University

of Guelph, Canada (27 &.9. 45)

2546

1. NEl. @9. q’%'a"nwnf RIRI2M N Lﬂugﬂs:mumu m’%ammiwﬁa‘lu
msaam:ﬁuﬁwﬁmﬁnmLLa:"’J{fmeqa%ﬁnm'ﬁlaLL‘ma”awﬁ'n Dr.
Shu Chen, New Technology Development Leader, Guelph Molecular
Supercentre, Laboratory Services Division, University of Guelph,

Canada (13-19 n.8. 46)

2. W a3, Fyanwol seanad iuduszaunu mIusTeRies
78 “Development of Microarray Technologies (DNA and Protein) for
Use in Food and water Safety Testing” law Dr. Shu Chen, New
Technology Development Leader, Guelph Molecular Supercentre,
Laboratory Services Division, University of Guelph, Canada

(16 N.8). 46)

2547

wissanuindalumsseuszduiufiadnwuazIauduadaing
AUFILIARBUNY Dr. Shu Chen uaz Dr. Joseph A. Odumeru 21N
University of Guelph, Canada (14-20 W.f. 47) th UN#
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dydarszd@agzaanas

asdfanssundminizny audwnsmalazaanas

152nd : I (China) #1NnI7/E121387 IUnsd@nmn fanssa
80114 : Guizhou University dunizinsnaaas 2548 w.a. wiiing Jaard dnfnwdSwyen lWdnwuaz3ssi Guizhou
sryzan ;31 (3 1.9, 2540- 3.8, 2543)* MITNAL University, P.R. China (1 1.6.-30 n.t. 49)
NanIsy
- 33U NVITARAMNENT 2548 .05, IWlsad daosssn Wwinonsussslunisyszgy The
- LLanLﬂsﬂu&&’t"l’;U’J'n'an/wﬁm’m International Conference “Hot Topics in Applied Mathematics and
5 uamﬂﬁuuﬁfnﬁnm/mmsﬁ Industrial Mathematics” t Guizhou University, P.R. China
- NAANUIUADAIUANY 9 TTRINNU (13- 16 n.9. 48)
* MOU s:mdnauma. iU GU. aunsnrsnsszaznan lisntudd dindzunalulagnisinsas 2546 FAUTIL I WABUAZIATIIANNTINLANITINIAY Institute of
(ﬂ%m: 31) a3 unalulainsuaaga’ Animal Science, Guizhou University L8z Guizhou Academic of
Agriculture Science ™ UszinasnsIsMIzUTTTIIUI
(28 7.91.- 5 N.1. 46)
2546 8197138 4 A% LT TIVUTTLURABUALIITINANNTNLENIITINS
U Institute of Animal Science, Guizhou University o 1szinaan
TITUIFUTZTITUIN (18-24 L3, 47)
2548 8719138 UNF 2 AU UTILIURLART College of Animal Science,
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I UNAlula b mMINFa N

2548

1. Prof. Li Ming, Assistant Director of the Dean’s office of Guizhou
University 1@umaanySnsnamuidonmedunisniunulsnaiu uss
wsumatastnsoudessauSyen Auamaizunaluladsdn
MAW (N.9.-8.9. 48)

2 sinmelulsmenieis shaesemoiiaminenstipln Usiyasns
Fzarmidu (w13anu Prof. Li Ming)

3. ;EL‘EFJ?’IJ'mﬁ'm College of Animal Science, Guizhou University

USINAIU VUTTLIUNLAWT AN (14-19 1.9, 49)

4. UszaunumsalasdniBuusassaulSyLanvad Prof. Li Ming
x: N " a a a a 4 =

270 Guizhou University lusntnizinaluladmsuaans saduna

daiflasnnlasinsuanilavuenansdndInmuazanusindanism

298 (N.W.-3.9. 49)

aniznaluladdian

fITINIWIDING W
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Prof. Dr. Zhiyun Wang 371 Guizhou University ﬂi:mﬂmﬁ'ﬁnﬁg
Uszmauin ussene/ Wedsnsunamiansyd uasindnwnimnia
AN WAz UM THNABFIUTILITIM NI

(15 3.8, - 15 n.8. 47) b WNK
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2548

6. A5, NTINT YNIITANG uaz We. A3, Fanmol g LAUNY
TWasnanusuiia ua: ldidusygrdaanassiununy Guizhou
University Uszineianmsmisgulszznmuin las Guizhou University a3
nnIgsaunsiTmmanny mndnwseluszaulSygiln- ten
@mnnmsngudny) m aminasinalulabgsuns Ja:
tszanm 2-3 au WWuan 51 seniell 2548-2552 (W.0. 2548)
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ajdanszdanzaanas a‘gﬂﬁanswﬁé'lﬁn%’w auinnsngladaanas
Useind : Iu (China) dwnIz/@vnizn Umsdnsn fanysa
§011% : Guizhou Academic Agricultural Science dinizunaluladnnsinsas 2547 1. mandzunalulafmsudafis waniasudnnamIny Guizhou
52821287 : 5 1 (10 n.o. 2547 - 9 .. 2552) v ITunaluladmsniains Academic Agricultural Science (3asnnaiandalumsniomdio
S fnwdl ama (§.a.-n.0. 48)
- Wu
- wanasumsiByernsdvesudazdhoiiausseny 2. diftulassmsvanmssamsanmszauiuAaans string am1
IIFHUW UATIUMIUSTTUTINUIE g uae GZAAS (hanssumuld MOU 2as SUT-GZAAS)
- LLanuJ?inmTay‘a wnasmaimnsiiuanusulasuiy (1.8, -n.1. 48)
- anwiwdadudu 9 seazldduiiunsmuanuiu 2548 1. ahaieSatneiuamingasiole Uszinamsmigusmouiy
sovvaIIFasthe w138NU Mr.Li Ming (23 &.9. 48)
2. 37.03. 3MM3nl 83309133 uaz WA, a3l yayaanaunaly
ﬂs:mé’uﬁuﬁ%é’ngmua:ﬁ'mﬁanﬁfnﬁnmﬂm‘ﬁﬂﬁnmﬁ GZAAS
o Ussinaan 5 s igUse N sudu (14-18 L. 49)
s irunaluladmsuiagad 2546 UITNERLABLAIITINAMUTINLANITINTINY Institute of Animal
Science, Guizhou University WWaz Guizhou Academic of Agriculture
Science (GASS) ™ UssinaamsmigUszmsuin
(28 .9 - 5 N.4. 46)
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asUfanssandminizny aunrwnIsngladaanag

Uszine : el591@a (France) #WNIATVE1 VAT Unsd@ns fanssu
f011% : CIRAD /ENSIA avnizmalulagnisinsas 2544 Mr.Eric Estienne ud. muldlassnisanfiadinsnann ENSIA-SIARC
Jrpzan ;51 (23 n.9. 2545 - 22 n.a. 2550) i unaluladFinw HnUJoanunuoleRada Study about the use of nisine in low acidity
AINIITY canned fruits (lytchee and longan) (1 t4.8. — 15 n.8). 45)
- LLanLﬂﬁlmuﬁaga LaNETITIMT HaUISAaRNRLE?
- wanuasuananssnindsunindnm mndrinaluladoms 2544 HeLas.ang Hesuun UFIsuanuimy m aoniuids CIRAD
- 3 IFRANCE (7 - 21 5.91. 44)
- dalusunsudmimsszuzau
2545 Ms.Chrystel Moreau . 310 CIRAD UssinerlSoes Hnvinmsise
Lﬁnaﬁunwmwa@muqmmwmaoﬂmmfﬁ@ﬁéuaan'lﬂﬂs:mmﬁo
AR (15 4.0, — 19 3.8, 46)
2547 1. madinaluladenms saduumnnedsims 1389 Membrane

Technology 1ae Dr.Max Reynes, CIRAD/ENSIA/ FRANCE
(21 n.a. 47)

2. wwemamia wemiatad ualian smndrunalulademns
mlalassnsiSyguensinannin idumseluin3dsineiinus m
§01Uu CIRAD/FRANCE (n.8.47 — n.4l. 48)
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asdanszdrAanaanas

asdfianssandninizy aunun1snladaanas

iseine : d3oeaa (France)
010U : ENSAT (INPT/ENSAT/ENSIACET)
sroziian : 5 U (25 4.9, 2548 - 24 1.9 2553)

AKIAPREY,

a @ A2 o A A a o ar
- u.anuJaUuunﬂnms:rﬂuﬂ?ryzyﬂmwaﬂnm'sau LaSIY

VS 2 a1y (paired degree) lawanafifanssuiiie

mivauuianlszasd aInan Gait

. LLanLﬂﬁnuﬁnﬁnwwlqﬂawns

- suwisalumsda workshopiseminar Twatafisaamiu
w3/ RuTaY

2 LLamﬂ?iﬂszaga LONRIT NRNUNIITINIT

- wanuwaswindnsluniseusufifiswAortasuazms

\HouIEMgamInnIING 9

NABIRG 3 ADUWIINRIWIAL

INPT : Instirut National Polytechnique de Toulouse
ENSAT : Ecole Nationale Superieure Agronomique
ENSIACET : Ecole Nationale Superieure. d'Ingenieurs

en Arts Chimiques et Technologiques

f&unITVUEI1 21BN Unsdne nanIsN
dundzunalulagnisineas 2545 1. uadIn s dvunaluladonts @umednmawnaiianmsly
a - A A A oA
113 unaluladainis \A389iaNiilas Toulouse /FRANCE (n.g. 45 - N.W. 46 )
2545 2. we. @3, Yuzasse maan srivinaluladenwns  @unmely
139 Toulouse /FRANCE iWal#didInmaumaianisiasizi
wsaslanineddasnuinefiwus ua.d.In (22 -28 n.u.45)
2547 UWNENIIUT WDTAINNT weLdtan @uwnm lyindduinesinus me
ledaanasarnusiviialasinis SUT-ENSAT/FRANCE
(28 B.91. 47- 30 .81. 49)
a1 irnaluladdiniw 2548 1. Ms. Laurie Paredes Mr. Antoine Besnier W&z Mr. Melchior
Dumas #nAN®131N ENSAT UszinerlSaas 1dunsunfjuaenu m
ung muldlassmsannusiuila SUT-ENSAT (16 §.8.-20 n.o. 48)
2548 2. Prof. Jean-Claude Pech fi/szaua1ulasan1s SUT-ENSAT (6
mManUialasems o ama duszauaulasims SUT-ENSAT (éiu
MaNUHUALasINIT b una (27-30 W.u. 48)
2548

3. HALAT.AUNT MyIund aumalujianmsfiameldlasang
SUT-ENSAT w39ia@ t 1iad Toulouse Uszinad3aas (30 W.¢.-8 5.
A. 48)
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aylarszdaydaanas

a A o @ a ° a v
ﬁ?ﬂﬂ%ﬂ?i&lﬂﬂ”l%ﬂ’]'lﬂ‘i mmumsma‘lm:amnaa

iszine : f391Ad (France)

&010% : Institut National des Sciences Applique (INSA),

Toulouse

3282980 0 5 1 (28 W.0. 2549 - 27 W.b. 2554)

AINTIN

a ] o = aw o
= Ll.anl;llaUH%ﬂﬂﬂH’]T:ﬂUlﬁfy{y'\IﬂlWaﬂnhﬂ'ﬁ]ﬁ ey

Y3y 2 aoniiu (paired degree) lasanafinanssuiiia

@ o € > o &
auumgu’mqﬂi:mﬂ AINAI AU

LLamﬂﬁuuﬁnﬁnm/qﬂmm

s2umiiolunsda workshop/seminar Tuwatafisauninu
wWsa/AAuTaY

LLamﬂ?z'umTaga LONATT HANUNITINNT
uanasuindanwlunseusuiddruivitasuazms

\HauuSEmgamnnIsudg 9

#wnITVE1213T

Fns@nsn

nanssa

gunizunalulagnisinsas

I unaluladnsnaane

2548

WRIMNA LRE wndan® Uian @unaluvinamuiddumaediu
gene cloning luuzifamne NunInenay Toulouse UstinanIsiaw

mulélasans Duo — France (5.9. 48-5.9. 49)
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aylarszdAyiaanas

- ‘J o Qv - o _
asdfanssundininny anwnsngladaanag

Uszine : tﬁﬂu (Japan) #WnITVEI VTN Unsdnmsn Nanssa
&010% : Mie University dwniznalulagnisineas 2542 8. Yuzasse maan e iunaluladennts @umaasananu
sruzan : 51 (18 @.a. 2546 - 2551) v unalulabamns $uilan333UAY Mie University/JAPAN (16 -23 @.9. 42)
nanssy
. LLamﬂ‘E’iUmTaga NEIMeITMIuasHaIwIsia 2543 1. weasgiang dsmuur sndnmaluladommis @unaiasn
AUNLE ANUTWALBNITINIAY Mie University/JAPAN (1 — 13 W.Q. 43)
- wanwapuanansdnindie
- wanwasuwindnlasiawzmeald Tasenissmiadine 2. weas.and muud mandrunalulademms @unmaasn
- Ry ANNWABN9ITINIINU Mie University/JAPAN (16 -19 @.9. 43)
- 0y Fuuw WaERINTTNITNTIzLzEw B 9
2544 ne.as. Dozassa mwan a1 dizmaluladenmis dumalylvdn
Pnwn1srin3seinenfinug ua. U.ien #i Mie U/JAPAN
(23 - 30 1.9 45)
2545 a2z unalulaiaImns uazProf.Dr. Nobutake ITO 1971388
UszauuaIn Mie U/JAPAN URzATAERUIWTS LU Iauazun
lutaanasnnusiuiianeiznms (22 -23 u.a. 46)
2547 Prof. Nobutaka Ito, Director, International Affairs, Mie University
Us:mmijﬂu \law uma (4-5 3.9 2548) uazwiieanuwdaifin
AugWAaAN® uazN3uT9T% Robot Contest F9aiauluidan
A 2548 ﬁﬂizmmﬁQu
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2547

goweSgn v3awis undnw Uien lulassnsuanifewin
Anmfiuminendoiiie: Ussinadiu vinaunaasanadu Rice

Transformation (N.W.-N.&J. 48)

audnamIwiwiznd

2547

Uszaunu Mie Uiversity (Prof. Ito) Wazwininlasansaniey ien
iy Mie U. Fgywamiilasaimsaniny idrsaaumsuszgauduum
Binational Symposium on Cooperative Education between Japan

and Thailand ﬁ Mie University ( 25-29 3uau 2548)

2548

fadaUszaununmsaiiumsanuiuiamulalasinig Tri-
University Nuuwangnasiias ﬂi:mﬁtﬁﬂu uazAaLRanNUNAnNwY/
219135NENINITEAN G I 5 au idrhudszguiauanauly
msﬂsz‘qu 13" Tri-University Joint Seminar and Symposiun 2006 t

wwingnapiie: Ussinadiiju ({.9.-1.0. 49)
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aslarszdrdntaanas

asfienssandinizy aununisngladaanas

a0
Uszind : @il (Japan)
F0UW University of Tsukuba
ITUILIAN (1 N.8. 2545 - 31 §.a. 2550)

NINTIN
a' € o a o A
- LANLWREUDNANTL/INIL/BNAN T

- NuTINNU ua:a"mﬂs:'gumfmmmams‘s’mﬁu

- waniapuienans ﬂaga LAZHRIUMIITINTNAN

#WnIB/a@121321

Fnrsdnen

nanssy

fAnI T Ingrdaans

FVNITUAN

2541

T
=

1. HALAT.TUNT LU 1R5MANNTWTaMITTINITUaz N
University of Tsukuba ™ Uszinadjiju (3-11 n.o. 41)

2. A.QLNO¥UT FIAIN T1VITUAT 1IINANUTINVINNITINT

uaz3387 University of Tsukuba 4 Yszinaditlu (6-11 n.u. 41)

3. HALAT.AUA ANENTANLITIIANNIINLANMITTINSURLILN

University of Tsukuba o4 Uszinadiu (15 - 24 n.p. 41)
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aqdarszdAyzaanal

asdfianssandninizy aununsnaladaanag

iszine : @31an (Sweden)

&011% : Blekinge Institute of Technology(BTH)
sepzaan : 51 (24 3.9, 2546 - 23 1.9, 2551)
AINIIY

- 39w

- wanwasuaansdnindne (Redinwn/Asy

- uwanwasuarnsslunisussenoduamn vay

- uamﬂguuﬁay’ama 9

- dszmunududu 9 Aiureusiuiu

#WNITVEIVIIDN

Un1sd@ns

naInssy

f&unizIngdans

MU TAMFNT

2547

M ITadiamans Wawanuudaniedsinsi Blekinge
Institute of Technology (BTH) Uszinasilan (12 — 28 .9. 48)
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aqlarszdagdaanas

a a o o a o a ¥ v
ﬁ?ﬂﬂ%ﬂiiuﬂa’l%ﬂ’nﬂ‘i ﬂ’\l%%ﬂ'\iﬂ’l&ﬂ@lﬂi)@lﬂad

s2ind : @51791419n5 (United Kingdom)

§07U% : Brunel University

seoziaan 31 (16 4.9, 2549 - 15 11.a. 2552)

NAINTIY

- Wann/dussumaasehnlusidenusuls
TN

- u,amﬂ%iuuqﬂmns 27139158 UnAn™

- Pwiwdadszguduaw Mg Tusisule
TN

- W mangaIiarnausy

fWNITVE1DITN

Ynrs@nmsn

nanssy

dnizIngrdaas

MV VITARAMENT

2548

1. sa.a7. Inlsasl fausssy L’ﬁ"ﬁ"mﬂsz'guﬁ'mnﬁéaa New
Directions in Risk Modelling and Financial Planning ‘ﬁ CARISMA,
Brunel University Yssnaaanne (18 — 19 w.a. 48)

2. Prof. Gautam Mitra 31n CARISMA, Brunel University Uszine
2INO LHUNIINRTMANUTINTBNMIITINTUAE I

Financial Mathematics AT ITAMAMENT (17-19 N.9.48)

3. 57.95. wlsad daosIs Lﬁwéauﬂsz’gu%ﬁmﬂ%aa Financial
Engineering Workshops th CARISMA, Brunel University Uszine
29NOE (29 W.8. — 2 5.9. 48)
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anlarszdragdaanas

a d. o “ A ° a v
a@mnswnmunww mmumsma‘lmmamnao

1szind : @951%91419n5 (United Kingdom)

0% University of Edinburgh

srpzaan 0 51 (30 0.1, 2543 - 29 3.1, 2548)*
ARIAPRTY

- swdalusnn biochemistry, remote sensing, laser
technology L& microbiology

- &8935 dWnAnw RefAn¥uArIaY

- wanuapulanans 'n"a;‘{amﬁmms

§WNIT V12130 Unsdnsn fanssu
dSminizingnenans 2541 HALAT.IN §FIUG 01938873 adl Y§UEWIA University of
VTR Edinburgh t Ussinagnsnsa1anans (15 4.9, 42-31 5.9. 43)
2544 HALATIM gaua mdruadl UFuansiaaulassmaanusavie

sewiaumaneapinaluladgswisuas University of Edinburgh
University of Edinburgh USINARR T ANT
(21 - 30 n.1. 44)

* AugmsTuTioan
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o o W a Ao o a o a I
daydarszdanvaanas asUfanssandninizny aniunsngladaanas

Uszine : @512 11903 (United Kingdom) #mnITVa@121370 Insdne fanssy

®010% : University of Glasglow * dtnizingndans 2541 NALAT.8UR Ananarl wsnenuamdimsuasised
Jzpzian 3 1 (28 W.A 2540-27 W.A. 2543)* e e aEY University of Glasglow ™ Ussin@ 8W315a104019n3 (15-24 n.8. 41)
ARIARRTY

- 3

- WhhumIsuLaz s TITNTENN g
- uwanudsudaysonaImaizinig

' &, v & a a & =2 a
- FIDIATH/UNAN W UTAAN®T ANWI/ AL

* AugmsTazigan
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asdarszdrangdaanas aylienssundaninizny audunsmaladaanas

Uszind : @nsga1mI9ns (United Kingdom) fnIz Va3 WUn1sdnen nNanssa

§070% : University of Newcastle upon Tyne funIzTInsnenaas 2542 IAAT.AIR G}xoaﬁqua'&'u WAZHA.AT.DUNT L 1359100300
JTULIAT  (W.0. 2544 - W.Q. 2547)* MVITUAN madmnisuaz3suf University of Newcastle upon Tyne o 1522
ARLAPRTY INARNTITAIAIANT

- wanuwaswindAnwmfiednm fumsAnw/Ase

- wsnuwapumsiBauszninsrasthe maamuqnmnm’m
NNIRAULRZIIL

- usnuaou Toya LaN@IINLINT

- 338

- IRWANANUMIITINITIINAY

* AUANTTEZIIAN
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aydarszd@aguaanay

aylfanssundwnizny anwnIsngladaanas

1seind : @%5179119N03 (United Kingdom)
F01% ; Liverpool John Moores University
stoziaan : 31 (10 §.9. 2543 - 9 dl.a. 2546)
NaInTIN

- uanuwapuanasd/ Qﬁmmmhmsmsmn

- wsnuwdpwindinw Tndiadnwlunsinidy

- Fp

- muhhulsEruFuIwEN g

5 meﬂﬁuwﬁa;‘;a LONET NITINTT

* AUANTTULIIAY
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fVITVTIINGN

2539

1. WAL @7 q%'a”nunf J8aN2I VTN Lﬁugﬂs:mmm A
s'mﬁa'lumsaauua:%’ueﬁuga’iﬁﬂmﬁu Professor Anthony J.S.
Whalley, School of Biomolecular Sciences, Liverpool John Moores

University, England, U.K. (22-23 ¥.9. 40)

2. WAL @3, FIansl 38aney #1115 iuduszauau ms
UITLUAANIIUIN 2 BITD Ao

1. “The Important of Fungi”
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MEMORANDUM OF UNDERSTANDING

BETWEEN

SURANAREE UNIVERSITY OF TECHNOLOGY
(SUT)

AND

NATIONAL SYNCHROTRON RADIATION
RESEARCH CENTER (NSRRC)



THIS MEMORANDUM OF UNDERSTANDING (MoU) is made and entered into this
day of 2007

BETWEEN

The NATIONAL SYNCHROTRON RADIATION RESEARCH CENTER (hereinafter
referred to as “NSRRC”) and whose address is at National Synchrotron Radiation Research

Center (NSRRC), 101 Hsin-Ann Road, Hsinchu Science Park, Hsinchu 30076, Taiwan of
the one part;

AND

The SURANAREE UNIVERSITY OF TECHNOLOGY, (hereinafter referred to as
“SUT”) and whose address for this purpose is at Suranaree University Of Technology, 111

University Avenue, Muang District, Nakhon Ratchasima, THAILAND, 30000 as the other
part.

WHEREAS, the parties hereto desire in order to complement the scientific program of

protein crystallography at both facilities: design knowledge, technical and scientific
consultation, research activities and personnel training.

NSRRC is a government-supported facility dedicated to the operation of the synchrotron and
has supported active research programs in accelerator development, beamline design and
construction, and advanced experimental sciences. Suranaree University of Technology
(SUT) is an autonomous government-supported university. In this regard, SUT is seeking
research collaborations in the area of molecular structure analysis, including protein
crystallography, structural biology and from the synchrotron source X-ray, biology facilities,
and other appropriate beamline facilities at the NSRRC.

This MOU sets the framework for a mutually beneficial collaboration between NSRRC and
SUT. The initial collaboration focuses on the exchange in the following areas to complement
the protein crystallography and molecular structure programs at both facilities: design
knowledge, technical and scientific consultation, research activities, and personnel training
on molecular structure and protein functional studies.

Through this MOU, NSRRC will offer a sponsorship program under which scientists and
trainees from the SUT will come to Taiwan to learn and enhance their professional expertise
in synchrotron-based protein crystallography. The participants of the program are either
affiliated with SUT or selected by the SUT authority based on the intended program
development at the SUT and also for the benefit of research in Thailand. An annual meeting
hosted by each institute on alternate basis is to be convened to review the progress and
enhance the future collaboration.



NSRRC will provide the participants from Thailand with lodging facility and transportation
for short-term visit(s), and likewise, if a suitable budget is available, SUT will also provide
local hospitality to the NSRRC visiting scientists.

The publications and intellectual property resulting from this MOU will be shared among
both organizations, the manner upon which will be decided upon in specific scientific
projects by NSRRC and SUT jointly. NSRRC and SUT will review the program after its
completion and take further steps, as deemed necessary, to foster a mutually beneficial
collaboration on this protein crystallography program and other extended programs.

The MOU after its signing stays effective for three years and, upon a mutual agreement, will
be renewed on an annual basis.

(THIS PORTION OF THE PAGE IS INTENTIONALLY LEFT BLANK)



IN WITNESS WHEREOF NSRRC AND SUT hereunto have executed this Memorandum
of Understanding on the year and date first above written:

SIGNED BY
For and on behalf of

NATIONAL SYNCHROTRON
RADIATION RESEARCH CENTER

WEN-GUEY WU
Deputy Director
NSSRC Committee

Date :

Witnessed by :

------------------------------------------------------

KENG S. LIANG
Director
NSSRC Committee

SIGNED BY
For and on behalf of

SURANAREE UNIVERSITY
OF TECHNOLOGY

SAOWANEE RATTANAPHANI
Vice Rector for Academic Affairs
Suranaree University of Technology

Date :

Witnessed by :

------------------------------------------------

PRASART SUEBKA
Rector
Suranaree University of Technology
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CURRICULUM VITAE

Name Nawarat Nantapong Female
Date of Birth 16 July 1977 Age 29
Nationality Thai
Present Address | 229/33-36, Naraimaharaj Rd., Thalaychupsorn, Muang, Lopburi 15000
Academic Preparation
Year Name of Schools
1992 ~ 1995 St. Joseph Bangna School, Samutprakarn, Thailand
1995 ~ 1999 Kasetsart University, Bangkok, Thailand
Bachelor of Science (Microbiology)
1999 ~ 2001 Mahidol University, Nakornpathom, Thailand
Master of Science (Molecular Genetics and Genetic Engineering)
2001 ~ 2005 United Graduate School of Agricultural Sciences, Tottori University, Japan|
Doctor of Bioresources Science
Job Experiences
Year Name of Organization
2005 ~ 2006 Faculty of Veterinary Technology, Kasetsart University (Lecturer)

- Basic Biochemistry for Animal Health
- Laboratory Service in Microbiology

- Seminar




Research Skills

Year Descriptions
1998 ~ 1999 Preparation of DNA probe for restriction fragment length
polymorphism (RFLP) of alcohol dehydrogenase gene (ADH)
in acetic acid bacteria. (Senior project thesis for Bachelor degree)
1999 ~ 2001 In vivo recombination in Enterobacter amnigenus: an alternative
approach to transfer mosquito-larvicidal genes from
Bacillus thuringiensis subsp. israelensis and Bacillus sphaericus
(Master thesis)
2001 ~ 2005 Energy metabolic engineering in Corynebacterium glutamicum
(Doctor thesis)
Presentation at Scientific Societies and Social Activities
Date Descriptions

17-20 Nov 2002

28-31 Mar 2004

The 3™ JSPS-NRCT Joint Seminar on Development of Thermotolerant
Microbial Resources and Their Application, Chiang Mai University, Thailand
Topic: Energy metabolic engineering in Corynebacterium glutamicum
Annual meeting of Japan society for Bioscience, Biotechnology,

and Agrochemistry, Hiroshima University, Japan

Topic: Effect of NADH-disruption and over-expression on the respiratory-

related metabolism in Corynebacterium glutamicum KY9714




Publications

Nantapong, N., Tanapongpipat, S., Cole, J., Panyim, S. (2002) Development of a method
for heterologous gene expression in Enterobacter amnigenus, a potential host for the

biological control of mosquito larvi. Journal of Microbiology Method. 49: 329-334.

Tanapongpipat, S., Nantapong, N., Cole, J., Panyim, S. (2003) Stable integration and
expression of mosquito-larvicidal genes from Bacillus thuringiensis subsp. israelensis
and Bacillus sphaericus into the chromosome of Enterobacter amnigenus: a potential

breakthrough in mosquito biocontrol. FEMS Microbiology Letters. 221: 243-248.

Nantapong, N., Kugimiya, Y., Toyama, H., Adachi, O., Matsushita, K. (2004) Effect of
NADH dehydrogenase-disruption and over-expression on respiration-related metabolism

in Corynebacterium glutamicum KY9714. Appl Microbiol Biotechnol. 66: 187-193.

Nantapong, N., Otofuji, A., Migita, CT., Adachi, O., Toyama, H., Matsushita, K. (2005)
Electron transfer ability from NADH to menaquinone and from NADPH to oxygen of

Type I NADH dehydrogenase of Corynebacterium glutamicum. Biosci Biotechnol
Biochem. 69: 149-159.
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SURANAREE UNIVERSITY OF TECHNOLOGY
“*% lmm\i‘*’ Nakhon Ratchasima, Thailand

oy o
T TRANSCRIPT OF RECORDS
NAME Miss SUPANSA PANTOOM STUDENT ID M4810179
WWFIFNIIE ﬂ*mvyu
BIRTHDATE SEPTEMBER 30, 1982 BIRTHPLACE KHON KAEN, THAILAND
NATIONALITY THAI RELIGION BUDDHISM
INSTITUTE OF SCIENCE SCHOOL OF BIOCHEMISTRY
DATE OF ADMISSION MAY 18, 2005 DATE OF GRADUATION

PREVIOUS CERTIFICATES B.Sc. (Biochemistry) / JUNE 29, 2005
DEGREE : MASTER OF SCIENCE (BIOCHEMISTRY)

FIRST TRIMESTER 2005

109700  GRADUATE BIOCHEMISTRY 4 A
09705  BIOINFORMATICS AND COMPUTER USAGE 1 A
304512  MOLECULAR BIOLOGY AND RECOMBINANT DNA 4 B+

TECHNOLOGY

CREDITS EARNED = 9 TOTA! CREDITS EARNED = 9
GPA =3.78 GPAX = 3.78
SECOND TRIMESTER 2005

108610  MICROBIAL PHYSIOLOGY 3 B+
109703  PROTEIN STRUCTURE AND ENGINEERING 4 B+
109771  SELECTED TOPICS IN BIOCHEMISTRY 3 A

CREDITS EARNED = 10 TOTAL CREDITS EARNED = 19
GPA =3.65 GPAX = 3.71
THIRD TRIMESTER 2005

109701  BIOCHEMICAL SEPARATICN AND 4 A
CHARACTERIZATION METHOLS

109702~ ENZYMOLOGY 4 B+

109781  SEMINAR IN BIOCHEMISTRY 1 5

CREDITS EARNED = 9 TOTAL CREDITS EARNED = 28
GPA =3.75 GPAX = 3.72
FIRST TRIMESTER 2006

109777  PRACTICAL PROTEIN CRYSTALLOGRAPHY 2 B+
109891  MASTERS THESIS 3 P
900001  COMPREHENSIVE EXAMINATION s
CREDITSEARNED = 2  TOTAL CREDITS EARNED = 30
GPA =3.50 GPAX = 3.71 )/\
/ \Va bﬁ . :\/a\\{\
<\ Y 0
S
o ‘

,@NUI ’%"m,

(Asst. Prof. Dr. Aim-orn TASSANASCRN)
REGISTRAR

OFFICTAL TRANSCRIPY NOT VALID WITHOUT SEAL B i
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8. Research Plan

Steps

. Activities

2003 2004 2005,
Jul-Sep | Oct-Dec | Jan-Mar | Apr-Jun | Jul-Sep | Oct-Dec | Jan-Mar | Apr-Jun
1. | Renovate the chicken barn —
2. | Preparation of experimental animals P I
3. | Experiment I PAURER O
4. | Experiment Il and TII PRI S———
5. | Experiment IV < >
6. | Experiment V < sl
7. RNA extraction, Northern blot analysis,
and Immunocytochemistry i "
8. | Radioimmunoassay - >
9. | Data analysis Y .
10. | Manuscript preparation and Thesis writing < "
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313623 WinUadTsmesdeiian 3(3-0-6)
Domestic Animal Metabolism

313624 ELeENewnsiumInaadad 3(3-0-6)

Feed Additives in Animal Production



WAL foseiin Swaunbieia (Ussene-Uiienms-Anweuaniag)

313720  Andmenguu 3(2-3-3)
Rumen Ecology

313721 Imumﬁwﬁﬂi(ﬁmmxwﬁmﬂuﬁmﬁém 4(4-0-3)
Protein and Energy Nutrition in Domestic Animals

3722 lnmwsnsndusmauariminludnfidoe 3(3-0-6)
Mineral and Vitamin Nutrition in Domestic Animals

33723 Inmuenanddendnummwmaiesgfia 3(3-0-6)
Nutrition of Economic Potential Animals

313724 miﬂmﬁuqmwwmaqm‘m‘iLLa3ﬂﬁslﬁmm'sﬁwfﬂ‘suwwﬁEJ’J 3(3-0-6)
Qualitative Evaluation of Feed and Feeding Monogastric Animals

313820 MmnueNuazMsuLsgLamsNers 3(3-0-3)
Feed Preservation and Processing

33821 msauLaesedlnmmansda iRedas 3(3-0-6)
Modelling of Ruminant Nutrition

313822 msﬂsxnaugmmmﬁwquﬁwzj@LLazﬂaqwﬂumﬂﬁmmiﬁ@ﬁ 3(3-0-6)
Least-cost Feed Formulation and Animal Feeding Strategies

313823 ensdwluienfvemnsuatanaded 3(3-0-6)

Toxic Substances in Feedstuffs and Animal Feed

2.5 nag'uf‘ml.ﬁanéu §] (Others)

313640 wqaﬂﬁmadﬁ@igm%uﬁszqﬂﬁ 3(3-0-6)
Applied Domestic Animal Behavior

313740 flymnRieazeuioudiaenm 3(0-9-9)
Graduate Special Problem

313813 msdanRanedaslumndadad 3(3-0-6)
Environmental Management in Animal Production

313814 Lndadauarminnaitasilndmiumsndadas 3(2-3-4)

Infectious Diseases and Disease Diagnosis in Animal Production

(3) Anenfiwus (Thesis)
313891 AmenfiwussesusPyanln wuu n (1) 48
M.Sc. Thesis



SUHIN Zasein Swaumieiia (Ussene-Uitans-Anwauanias)
313892 Anenfwudseduliyaniv (i n () 20
M.Sc. Thesis
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SUEI™
313860

313870

313981

313982

313983

313984

313986

313986

313871

313987

313988

HlneEendn BmATumedmenaas uay dainmmanalulaimndades
1 WnaudaIamudauEdnmMImaTiu
¢ S useeutdiaine e luaneniem visameAn luseeurndiainmaulae

™

17.2.3 78390
(1) 2N (Core Course)

Famein Swauuiieiia (Ussene-Ufians-Anmeuanias)
M UM AR NTRNERS 4(4-0-4)
Experimental Design in Animal Research
vrafnsmamelulatimandadad 1 1(1-0-6)
Topics in Animal Production Technology I
FusnszauLRynen 1 1(0-3-6)
Ph.D. Seminar I
FusnszauLAygnian 2 1(0-3-6)
Ph.D. Seminar 1I
AuswrzauLAyIen 3 1(0-3-6)
Ph.D. Seminar III
FusnsvaReygnien 4 1(0-3-6)
Ph.D. Seminar IV
fsmnrzeuAgynen 5 1(0-3-6)
Ph.D. Seminar V
FuswrzeulAgyen 6 1(0-3-6)

Ph.D. Seminar VI

(2) JiHan (Electives)

2.1 nziu%mz’fwmu.azﬁ'a'il'aﬁnmmemﬂ‘[u‘[aﬁm‘swﬁmﬁmi (Seminar and Topics)
Sdarnsymame llafimsuaades 2 1(1-0-6)
Topics in Animal Production Technology 1I
sz Rgynen 7 1(0-3-6)
Ph.D. Seminar VII
FusnszauAgynnian 8 1(0-3-6)
Ph.D. Seminar VIII
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ST Hasedn Swaumieia (ussene-Ufdians-Anmnaeauies)
313989 FuawTEaURyen 9 1(0-3-6)
Ph.D. Seminar IX

2.2 nauItMsyuyseiugdad (Animal Breeding)

313600 WugendaiiaRh 3(3-0-6)
Aquatic Animal Genetic

3301 Ml ineduenadmulae 3(3-0-6)
Breeding for Disease Resistance in Animals

313700 welafenfunsuanseanysfiud UM Inande 3(1-6-6)
Gene Expression Techniques for Animal Production

313701 mafiuShmesdtuiuguasinnzaasdailaeismaudud 3(2-3-6)
Cryopreservation of Gametes and Embryos of Animals

313800  WugenamaEeAam 3(3-0-6)
Quantitative Genetics

313801 mmlwgndadisbueslumaliiaiugded 3(3-0-6)
Linear Model Applications in Animal Breeding

313802 uffSenvestuuunliniaases 2(2-0-4)
Non-Additive Gene Action

313803 mauugeiuddesiuge 3(3-0-6)
Advanced Animal Breeding

313861 mAenienusnuiarenananaudviUNMT MU s 4(2-6-9)

Analyses of Variance and Regression for Animal Breeding

2.3 nzju%mzﬁs%wmmaaﬁm% (Animal Physiology)

313610 FimenFanedaswaala 3(3-0-3)
Environmental Biology of Fish

3710 HFmrmriedriAge 3(3-0-6)
Advanced Reproduction Physiology of Domestic Animals

313711 BAnRunadeswadaiiden 3(3-0-6)
Environmental Physiology of Domestic Animals

3712 AneneenlSievsedndde 3(3-0-6)

Endocrinology of Domestic Animals
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SN fosnedm wanmneia (ussene-Ufiims-Anwemeauies)

23713 dimendeidiedulsynd 3(3-0-6)
Applied Muscle Physiology

N7 FivemaRuiufuedah 3(3-0-6)
Reproductive Biology of Aquatic Animals

213715 Buapdinemasiwidulsynd 3(3-0-6)
Applied Animal Immunology

313810  dIvenmItiauevs 3(3-0-6)
Digestive Physiology

313811 BN 3(3-0-6)
Physiology of Lactation

313812 mm‘%z:yL?]UT,@LLazW’@Jmms‘nmﬁm%ém 3(3-0-6)

Growth and Development of Domestic Animals

24 ngainlnguena@iins (Animal Nutrition)

313620  Lnuendnidniifmizasiug 3(2-3-3)
Advanced Ruminant Nutrition

3621 lnswenamidainssmnuieduge 3(2-3-3)
Advanced Monogastric Animal Nutrition

313622 lnawenanidaih 3(3-0-6)

| Aquatic Animal Nutrition

313623 mLmuaaé’ﬁmaaﬁmiLém 3(3-0-6)
Domestic Animal Metabolism

313624 sENenIlumIHAeder 3(3-0-6)
Feed Additives in Animal Production

313720  Hnefinengiam 3(2-3-3)
Rumen Ecology

313721 Inwenamslsivuasndomeludasites 4(4-0-3)
Protein and Energy Nutrition in Domestic Animals

2372 Inmenseiismouadmiulua o 3(3-0-6)
Mineral and Vitamin Nutrition in Domestic Animals

33723 lnmwenaadwrinddnumwmasasgfia 3(3-0-6)

Nutrition of Economic Potential Animals
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SN o Swaunmbieiia (Ussene-Ufidms-Anmnareauias)

313724 ma&hxLﬁuqmwwmmmmmazmsslﬁ’mmiﬁm%ﬂixt,wmﬁm 3(3-0-6)
Qualitative Evaluation of Feed and Feeding Monogastric Animals

313820  mInwaNLarMILlTRawNIde 3(3-0-3)
Feed Preservation and Processing

313821 mssiunsemadnmaniiasifeEog 3(3-0-6)
Modelling of Ruminant Nutrition

313822 msﬂixnauqmmmsﬁunuﬁwq@LLazﬂasmﬂumﬂﬁmmiﬁm’i 3(3-0-6)
Least-cost Feed Formulation and Animal Feeding Strategies

813823  aswluigAuamnsuazansdad 3(3-0-6)

Toxic Substances in Feedstuffs and Animal Feed

2.6 mjufi‘ml,ﬁané"u §] (Others)
313640 noinTaaeaednfdedulsend 3(3-0-6)
Applied Domestic Animal Behavior
313740  fywnRiewszauiudiaamnem 3(0-9-9)

Graduate Special Problem
313813 mysamsdanadanlumsnaader 3(3-0-6)

Environmental Management in Animal Production
313814 Isnfnmauarmamaifasalsadmsumaniade 3(2-3-4)

Infectious Diseases and Disease Diagnosis in Animal Production

(3) INLVIWUS (Thesis)

313991  ImenfiwusseiuSygen 64
Ph.D. Thesis

313992 AvenfinusseeudSeynnien 46
Ph.D. Thesis

313993  AnenfinusseeuiSygnien 96
Ph.D. Thesis

313094  AvenfiwussyeuiSynnien 60
Ph.D. Thesis
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5 = sainwmaulabiawns
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1-4 = Smlusseudniindindnm
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nasAnehs ) lushanin
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0 = Animal Breeding

1 = Animal Physiology

= Nutrition

= Meat Science

= Others

= Research Methodology

= Topics
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I

= Seminar
= Thesis
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17.4 WAWNSANEA

v ! A2 [ v A 1% dl U i A2
WJ'P]EﬂdLLNHmiﬂﬂiﬂ"ﬁgﬂﬂﬂ%mmﬂNWWUm‘ﬂ(9'1\1@1LLﬂ@d\lﬂHW’]ﬂdVI 2 GIRUNLABNTEINI

[ Ao a ) v Yo @ K (% a v A v 1 &
ix@Ulﬁmm’]@H@Um‘V}Wﬂ’lwiu@ﬁ%‘a"%ﬂﬁﬂﬂﬂ?lﬁ@ﬂﬁﬂﬂk‘i’m ‘lCﬂLLﬁN\LﬂHWi‘Nﬂ 3 LAZAIBENLNYNIIFNG

[ a v a ) [ 2 o LY a v P
it@U@H{]Um‘V}@ﬁ'Wl‘S‘l_l%QUH']WWHH’]?%@UIEQJEQWNW]Um‘i’l@’] \lﬁLLﬂ@J\IﬂHWWﬂJ% 4

A5197 2 LWWASANIA wé’mjmﬁwmmamumﬁ'wﬁm Mairunalulagmsuandas

4 meamsdnd 1 e meamsdnn# 2 e mamsénd 3 Wi
fin fia fia
1 | 313860 MIVNUHBMNAFDS 4 | 313881 Szt Feyanin 1 1 | 313882 duszsutFoygnln 2 1
madaenaas
313870 Ydadnmmamalulat 1 | 9nidan 8 | Anden 6
mswandas 1 menfinug 3
Jrdan 3
Pty 8 594 9 594 10
2 | 313883 FunwsesuSoaniv 3 1| Inendiwus 7 | Anenfinug 7
Fodan 3
a a 6
WNENUNUD 3
598 7 528 7 574 7
Table 2 Course Placement for M.Sc. Students in School of Animal Production Technology
Year 1% Trimester Credits 2™ Trimester Credits 3 Trimester Credits
1 | 313860 Experimental Design in 313881 M.Sc. 1 313882 M.Sc. 1
Animal Research Seminar I Seminar I
313870 Topics in Animal Elective 8 Elective 6
Production Technology I Thesis 3
Elective
Total Total 9 Total 10
2 313883 M.Sc. Seminar III Thesis 7 Thesis 7
Elective
Thesis
Total Total 7 Total 7
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(Fdugidrdnnfidusamsdnmnydiygniindge)

5197l 3 uwunsAn wEngasinenmansaulingia sirunaluladimandadas

1l Mamsani 1 Mamsanwi 2 wlae mamsan# 3
fia
313860 MIPNUHUMINAREN 313981 dnswhseeuSygien 1| 1 | 313982 duNwnszaurAnygnien 2
ydaeaas
v v A a a ) a A
313870 vadadnsynamalulad Fndan 9 | 3miden
mswaada] 1
a -~
Jaiden
578 528 10 528
313983 AuNwsEeBygian 3 313984 FshsveutRgygen 4| 1 | 313985 AnamsuiRggnian b
J9dan nenfinus 2 | Gnenfinug
enfinus
5 EoTY 3 528
313986 duxwTEALLRRYLNEN 6 313987 dusnaveBuuen 7| 1 | 313988 dusaveuL/anygen 8
Anenfinus nenfinus 6 | Anenfiwug
528 ‘598 7 528
nenfinus Fnenfiwus 6 | Amenfinug
LYl ety 6 EekY
nenfinus enfinug 6 | Amenfinug
59 528 6 598
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Table 3 Course Placement for Ph.D. Students in School of Animal Production Technology

(For B.Sc. Graduates)

Year 1% Trimester Credits 2™ Trimester Credits 3“ Trimester Credits

1 | 313860 Experimental Design 4 313981 Ph.D. Seminar I 1 313982 Ph.D. Seminar II dl
in Animal Research Elective 9 Elective 8

313870 Topics in Animal 1

Production Technology I

Elective 3
Total 8 Total 10 Total 9
2 | 313983 Ph.D. Seminar III 1 313984 Ph.D. Seminar IV 1 313985 Ph.D. Seminar V 1
Elective 3 Thesis 2 Thesis 2

Thesis 2
Total 6 Total 3 Total 3
3 | 313986 Ph.D. Seminar VI 1 313987 Ph.D. Seminar VII 1 313988 Ph.D. Seminar VII 1
Thesis 6 Thesis 6 Thesis 6
Total 7 Total 7 Total 7
4 | Thesis 6 Thesis 6 Thesis 6
Total 6 Total 6 Total 6
5 | Thesis 6 Thesis 6 Thesis 6
Total 6 Total 6 Total 6
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9197 4 uwumsinm wingasinenmsasquiiodio sadnmeluladinsuiodad

o i [ a @ a
(ghwdudithdnwfidiSamsdninySynamdude)

4 mamsdnn# 1 e meamsdnd 2 e mamsann# 3 e
fia fia fiel
1 | 313981 dusenazeuiAgygian 1| 1 | 313982 dunwnaveuAgynnien 2 1| 313983 dushavauFaygnien 3 1
Fdan 3 | 3nden 6 | A7uden 3
Fnentinug 3 | Avendiwus 3 | Gmenfinug 3
578 7 578 10 528 7
2 | 313984 dushsvsuiAnuien 4| 1 | 313985 duswsEeLLRRYRNLEN b 1 | 313986 dNNwIszsULSTyRan 6 1
enfinus 6 | Anenfiwus 6 | Anentiwus 6
578 7 578 7 598 7
3 | nenfinus 6 | Anenfinus 6 | Amenfinug 7
593 6 593 6 T2 7
Table 4 Course Placement for Ph.D. Students in School of Animal Production Technology
(for M.Sc. Graduates)
Year 1% Trimester Credits 2™ Trimester Credits 3 Trimester Credits
1 | 313981 Ph.D. Seminar I 1 313982 Ph.D. Seminar I 1 313983 Ph.D. Seminar III 1
Elective 3 Elective 6 Elective 3
Thesis 3 Thesis 3 Thesis 3
Total 7 Total 10 Total 7
2 | 313984 Ph.D. Seminar IV 1 313985 Ph.D. Seminar V 1 313986 Ph.D. Seminar VI 1
Thesis 6 Thesis 6 Thesis 6
Total 7 Total 7 Total 7
3 | Thesis 6 Thesis 6 Thesis 7
Total 6 Total 6 Total 7
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17.5 @Aasunesein
313600 Wugenasdadi 3(3-0-6)

(Aquatic Animal Genetic)
Sdadunon - 1sif]

wé’nmiwmmaéﬁuqmam%mzmsﬁmmmeaaﬁm’i{iw MIMEVDANNHULTINUMN LAY
SnoiBaianm Wugenaastismnauazasuushe Tumaiudqaiuidadth madadeniug manssda
uazmansadanda maUsulgsiugnasnlaemsdanslaslulasuszmanugume mefiamsgaeiluatany
¢

WugenaaidmumIfnmenammnumemetugnsuarm Uit da S leamsléismedians

3

Fuediugenansluanaussmaiugiennam

wnlasmedn

1. wadiugenanduasmrviameeeda i (3 #alaw)
2. m'imma@é’ﬂwmmmmmmmﬁmﬁﬁw (6 #al)
3. mthemaadnunemeBnnasdiagh (6 #al)
4. Wugenaaiilszenns (3 #al)
B. ﬂﬁﬂ%ﬂﬂjﬂﬁuﬁﬁmiﬁﬂ@amiﬁ@wﬁuﬁ MAKERTIN WaEMIHENRanTe (3 #ala)
6. malamiTaaiiuareiugranssmSIMIANaNIMA N EINUGN TN (3 k)
7. mauLeiuglasmeiamslasluleauamaaugane (3 #alw)
8. mILlsvyng ERugIennTINE MM IS ULgeRug (6 Hal)
9. mimBmUATAmhuiugiemnsausemadamaleslulemaslm (3 k)
313600 Aquatic Animal Genetic 3(3-0-6)

Prerequisite : None

Principles of cytogenetics, sex determination, inheritance of qualitative and quantitative
characters, population genetic and various breeding systems of aquatic animals such as selective
breeding, hybridization and inbreeding. Genetic improvement by means of chromosome
manipulation and sex control. Study of genetic diversity and genetic improvement of aquatic

animals by the uses of biochemical, molecular genetics and genetic engineering techniques.

Course Outline

1. Cytogenetics and sex determination of aquatic animals (3 hours)
2. Inheritance of qualitative characters of aquatic animals (6 hours)
3. Inheritance of quantitative characters of aquatic animals (6 hours)
4. Population genetics (3 hours)
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5. Selective breeding, hybridization and inbreeding (3 hours)
6. Biochemical and molecular genetic techniques for genetic diversity study (3 hours)
7. Genetic improvement by means of chromosome manipulation and sex control (3 hours)
8. Application of genetic engineering for aquatic animal breeding (6 hours)
9. Laboratory demonstration of genetic engineering and chromosome manipulation (3 hours)
313601 matulgsiugdadiiaisenadumulsa 3(3-0-6)

(Breeding for Disease Resistance in Animals)
Fodledunas - 5
malimnudiugenanslsemnauasiugenanslianalumslsulgeiuidadlu ialnd

AnaEIn lumseuwmulsn Tutimsdnmmefiessalnifineadas

ihlasemein

1. umh (3 #alw)
2. DNA marker LLN%“?Iqu‘qnﬁN warMIFuges QTL (3 k)
3. masvuiwuvaslindadlumhy (6 )
4. Major Histocompatibility Complex Fumsenuulan ' 6 %’ﬂm)
5. WugnImasmIsumunenduazwmeilan : (6 #alao)
6. WugnImwasmasmulsenNuLAREe (6 #3lue)
7. Wugnamwasmasumulsennhisuazdul¥e (6 #ale)
313601 Breeding for Disease Resistance in Animals 3(3-0-6)

Prerequisite : None
The use of quantitative genetic and molecular genetic theory for breeding of disease

resistance in farm animals, including study of related modern techniques.

Course QOutline

1. Introduction (3 hours)
2. DNA markers, genetic maps and QTL identification (3 hours)
3. Modelling farm animal diseases (6 hours)
4. The major histocompatibility complex and disease resistance (6 hours)
5. Genetic of parasite and vector resistance (6 hours)
6. Genetic of bacterial disease resistance (6 hours)
7. Genetic of viral and subviral disease resistance (6 hours)
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313610 Finenfeuandanzaste 3(3-0-3)
(Environmental Biology of Fish)
Sdedunan - 15
fneinenanm (adememanm 0l uardanm) sruufuemaganuasdinannuieieams
Sunadantasim Fanmdunedentesvndanans ssuovsmieulafin ssuomela ssuusnmens

sugaTanh TruLLTrEm srudan (e usvssufuiug matasnmsreslduassoutm phauasms

\Aeufivasan

lasemesn

1. fneingnasm-tadumameanw (3 #2l9)
2. fneinenvasm-tadumand (3 #2l9)
3. fnefinenaasm-tadametamw (3 #2l59)
4. efviuemadinnnianedon (3 $1l)
5. ¢hnamaeIuamedanadon (3 L)
6. TIIMELNVRITILLLRLEIMNT (3 %ﬂm)
i %a‘iwmmaasxuumguﬁwiaﬁmLLazmsLLamﬂéauﬁw (3 #2l9)
8. %’ﬁwmmmswumﬁnmamammﬁw (3 #2l9)
9. MavhamTniueasssuulseamuaysruusian [3vie (3 $2law)
10. mauuuazaailan (3 #alw)
11 mavammeras luaesingou (3 $2lag)
12, UhauaseAou uh (3 o)
313610 Environmental Biology of Fish 3(3-0-3)

Prerequisite : None

Ecology (physical, chemical and biological factors), sensory systems and environmental
stressors of fish. Environmental biology of digestion, circulation, respiration, osmoregulation,
nervous, endocrine and reproductive systems. Development of eggs and larvae. Body form and

movement of fish.

Course Outline

1. Ecology-physical factors (3 hours)
2. Ecology-chemical factors (3 hours)
3. Ecology-biological factors (3 hours)
4. Environmental links-sensory systems (3 hours)

23



5. Environmental stressors (3 hours)
6. Biology of digestion systems (3 hours)
7. Biology of circulatory and respiratory systems (3 hours)
8. Biology of osmotic and ionic regulations (3 hours)
9. Physiological integration of nervous and endocrine systems (3 hours)
10. Reproduction and hormones (3 hours)
11. Development of eggs and larvae (3 hours)
12. Body form and movement through the water (3 hours)
313620 lnguenanidndidzaaasiougs 3(2-3-3)

(Advanced Ruminant Nutrition)
Sendiadunas - 5
2 o § ‘,i/ é’ a a 1 A v § 1%
ﬂ’]?N@]@JﬂWTIﬂ‘ﬁH:ﬁ?JBJﬁW)Lﬂ&l’lLB@GT%?%U%TNTLQTQ_JLW‘UIWWN N LLaa‘ii%T!ﬁﬂﬁﬂWiﬁUW%ﬁ bt
[V Y] | 6 [ o [ X X
ﬂ’ﬂNﬁNWH%iZWDNTﬂ‘ﬁHﬂ'}ﬂ@ﬁ Ii@ N13AIANIT LLaZﬁﬂWWLL’JCﬂgBN ﬂWTﬂWH’Jma@]iaWM’]iﬂ@%LaEJ’JLS@GG;”JEJ

[ Aa

' A Y o 2 Au Au o v -
WQ@]U@]’N ‘v] Lwaﬁ@@un% i’JNWJﬂqiﬂﬂiﬂqmu’mEJVW]‘H@NElV]’N@’]HIﬂﬁuﬂ']a@ﬁﬁ@nLﬂU?Laa\j

inlasomein

mMewneg

1 fiinnessuunaiuenns dn i sas 2 $2l9)
2. YA lunsznziinuaclnmimaasqfuvid (2 k)
3. nalnmamugumatuliuszmstanstiuld 2 $l)
4. wuvuaddeaswlasian aumwaaslisfuszemudasmaliséiv (2 k)
5. wwuedtrasanslulamaussunumssenslulawsausiasriia (2 #alaq)
6. UWUWVI‘IJEN%G]"I?:MLLE?::LL‘i'ﬁWﬂumWiﬁ@’ﬁLémLéad 2 k)
7. sumAemsiioUssdiuenadaimandems (2 $2l)
8. mtanleiagmvh balanced trials 2 #lw)
9. TTUUNAINULAZNILITURUANINGDININGINL 2 #alaq)
10. MnsINWanaas eI mENTIIINSGS 2 $2lw)
11, DT RNURENTELUMINA RN e 2 #l)
12. AnaRaLndmasumuaiauastigmanmsdamseuaims (2 #ala)
maULa

1. MARTIALLLLITN (6 %"ﬂm)
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4. MTEN@RIAUsnauTashu (6 Falsua)

5. myereilaeesaafalannimnrmusslemnlanmnfeasmmunussssouege (12 Falw)

313620 Advanced Ruminant Nutrition 3(2-3-3)
Prerequisite : None

Nutrient requirements of ruminants for various stages of growth and reproduction.
Emphasis will be given to inter-relationships between nutrition, disease, management and
environment. Feed formulation using a wide range of feed ingredients to produce optimum

production at minimum cost. Current rurninant nutrition research.

Course Outline

Lecture

1. Digestive physiology in ruminants (2 hours)
2. Rumen microorganisms and their nutrition (2 hours)
3. Regulation and measurement of feed intake (2 hours)
4. Nitrogen metabolism, protein quality and protein requirement (2 hours)
5. Carbohydrate metabolism and roles of carbohydrate types (2 hours)
6. Roles of vitamins and minerals in ruminant feed (2 hours)
7. Analytical system for evaluation of energy requirement (2 hours)
8. Digestibility and balanced trials (2 hours)
9. Energy system and evaluation of energy requirement (2 hours)
10. Feed from ago-industrial by-products (2 hours)
11.Feed additives and feed processing (2 hours)
12. Metabolic disorder and practical feeding problems (2 hours)
Laboratory

1. Proximate analysis (6 hours)
2. Detergent analysis (6 hours)
3. Nylon bag technique (6 hours)
4. Analysis of milk compositions (6 hours)
5. Analysis using gas chromatography and high performance liquid chromatography (12 hours)

%313621 Inguensasdainszmzideaduge 3(2-3-3)
(Advanced Monogastric Animal Nutrition)

Srtadunaw - i
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313621 Advanced Monogastric Animal Nutrition 3(2-3-3)

Prerequisite : None
Nutrient requirements of monogastric animals for various stages of production. Inter-
relationships between nutrition and other factors (environment, management, and disease) that affect

performance.

Course QOutline

Lecture

1. Metabolism and utilization of major nutrients (2 hours)
2. Roles of vitamins and minerals (2 hours)
3. Analysis and instrumental techniques for feed determination (2 hours)
4. Advanced techniques for digestibility determination (2 hours)
5. Feeding and nutrient balanced trials (2 hours)
6. Energy evaluation systems (2 hours)
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7. Evaluation of protein quality and protein requirement (3 hours)

8. Factors affecting feed intake (3 hours)
9. Feed supplements and additives (3 hours)
10. Toxins in feedstuffs (3 hours)
Laboratory

1. Instrumental procedure for feed analysis (12 hours)
2. Animal feed evaluation (12 hours)
3. Advanced techniques for feed analysis and digestibility (12 hours)
313622 Lnguenaaidaivh 3(3-0-6)

(Aquatic Animal Nutrition)
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5. WwuvuadgNadlasi (3 #ala)
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8. MamueNuedTwermRsydulalaeea sl (3 #alsw)
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313622 Agquatic Animal Nutrition 3(3-0-6)

Prerequisite : None
Bioenergetic of aquatic animals, digestive system and absorption, metabolism of

carbohydrate, protein and lipid. Requirement for vitamins and minerals. Regulation of metabolism
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and growth by hormones. Larva and broodstock nutrition. Feed and feeding types including diet

preparation.

Course Qutline

1. Bioenergetic of aquatic animal (3 hours)
2. Digestive system and absorption (3 hours)
3. Metabolism of carbohydrate (3 hours)
4. Metabolism of protein (3 hours)
5. Metabolism of lipid (3 hours)
6. Vitamins and their requirements (3 hours)
7. Minerals and their requirements (3 hours)
8. Regulation of metabolism and growth by hormones (3 hours)
9. Laval nutrition (3 hours)
10. Broodstock nutrition (3 hours)
11.Feed and feeding types (3 hours)
12. Diet formulation and preparation (3 hours)
313623 LNLLﬂﬂﬂﬁ%u‘ﬂﬁ@ﬁﬂ'ngﬂﬁ 3(3-0-6)

(Domestic Animal Metabolism)
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313623 Domestic Animal Metabolism 3(3-0-6)
Prerequisite : None
Basic and applied metabolism of maintenance, production, reproduction, health,

feed and feeding and environmental management of domestic animals.

Course Outline

1. Introduction (3 hours)
2. Carbohydrate metabolism (3 hours)
3. Fat or lipid metabolism (3 hours)
4. Protein and nitrogen metabolism (2 hours)
5. Mineral metabolism (3 hours)
6. Vitamin metabolism (3 hours)
7. Integrated and overall metabolism (3 hours)
8. Feed and feeding metabolism (3 hours)
9. Metabolism of reproduction, genetics and blood systems and environment (3 hours) -
10. Metabolism of diseases, nutrients, farm management and environment (3 hours)
11. Microbial and rumen microbiology metabolism (3 hours)
12. Feed additives metabolism (3 hours)
313624 FELaNEINS IwnsKEaTa 3(3-0-6)

(Feed Additives in Animal Production)
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4, mmﬁﬂumwaLﬁanixéjw%aﬂ%uam@amsﬁmwzja@ﬁuw'%eﬂmwumaLaumm‘s (3 k)
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313624 Feed Additives in Animal Production 3(3-0-6)

Prerequisite : None

Roles of feed additives in livestock production, types of feed additives, metabolism of
feed additives, growth promoters and health improvement agents, feed additives for balance or
promote of microbial in digestive tract, detoxication of mycotoxins, metabolic modifiers, feed
additives for animal product quality improvement, feed preservatives and feed additives for other

purposes.

Course Outline

1. Role of feed additives in livestock production : (3 hours)
2. Types of feed additives (3 hours)
3. Growth promoters and health improvement agents (3 hours)
4. Feed additives for balance or promote of microbial in digestive tract (3 hours)
5. Feed additives for detoxication of mycotoxins (3 hours)
6. Metabolic modifiers (3 hours)
7. Feed additives for animal product quality improvement (3 hours)
8. Feed preservatives (3 hours)
9. Feed additives for other purposes (3 hours)
10. Feed additives for waste management (3 hours)
11.Feed additives in ruminants (3 hours)
12. Feed additives in monogastric animals (3 hours)
313640 woAnssmvnsdnianeiutssnd 3(3-0-6)

(Applied Domestic Animal Behavior)
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313640 Applied Domestic Animal Behavior 3(3-0-6)

Prerequisite : None

The application of animal behavior principles and research to the management of
domestic animals. Research principles and techniques used in studying animal behavior. Behavior
and physiology of stress and domestic animal welfare. Visits to farms and animal processing

facilities.

Course Qutline

1. General principles of stress and domestic animal well-being (6 hours)
2. Welfare and behavior in relation to animal productivity (6 hours)
3. Domestic animal welfare assessment and welfare problems (6 hours)
4. The ethics of animal farming (3 hours)
5. Human-animal interactions (3 hours)
6. Domestic animal handling and transportation (3 hours)
7. Welfare of domestic animals in slaughter plant (6 hours)
8. Methods for studying domestic animal behavior (6 hours)
313700 inadlanigafumsudasesnuasiudmiunsuiadod 3(1-6-6)

(Gene Expression Techniques for Animal Production)

31



Setisdunan - Lisl
a n{l 0o G 6 @ 6§ @ | | 1 fda @ | a A‘
medefsufulunsuanasiiue warasisueden MafuANLRaEuegaN WaRa7 E 1w
nmmn?uﬁma@jﬂmﬁuﬂumtﬂ@gﬁ%mi RACE m3¢iasafuiaa afiSuanedmunsuaesaan igas

1 |
y fAaA y 644

v € v A | a = a (Y [ | [
§07 MIFTNEAIMEMIALUMeE ﬂﬁﬂﬂ'l:ﬂEJuLﬂW“Vié\HEl LAYMILANTUNNAIANADFMNAMIUTULL A

WUgNITN
wlaxmein
mevgeg)
a X Ada o a a.I/
1. mausaseantasiurasieldindmanyeilan (2 F2la)
A 6 o W a G a [ $% le
2. MYAANIIMATLLFTEIRERaLAMTAATTDYE (1 F2law)
3. aLﬁum@jﬁuLLﬂtﬂTﬂ%&MﬁW%ﬁﬂﬁNﬁ61561’3 (1 Falag)
4 ﬁaaﬂgm?xwaaﬁﬁma@ﬂmLLazmﬂ%dmém%umiwﬁmﬁm% (1 F2law)
5. MaETAEwanvELaaanle wraader (2 Falaw)
6. dnindmaSuulaniugnasw 2 F2law)
A a Y
7. maenmeuthviane (2 bﬁ’ﬂm)
8. miaﬁﬂﬂﬂummiﬂLﬁm%’adﬁu"’m (1 $2law)
BRI
[ [ 1 o A G OlJ
1. myafeesiuelaarhumahaedidue (6 F2ls)
2. MILenaSEuwegn (6 Fala)
3. mAlemwioiiduelaitdidnlaatauasmaiaenudsdulaamsineimsganiuuss (6 k)
4. miduemeifduegaauasma B TamausesU uRTS (6 #alas)
5. nslaaudiduagss (6 #alaa)
6. MIAATLAMAFLILEUDIREW (6 $2ls9)
7, mnmnﬁ@um@jﬁﬂ@m‘i’ﬁ' 5-RACE (6 L)
8 MauenAdwagaulaed 3-RACE (6 #2la)
9. MaFBENAEwenvEusaan e lwrasders (6 F2ls9)
10. mandadainfmeLiuuasiugnass (6 #alak)
11. Maudesaangesiudismsuulaluders (6 Fal39)
12 MIMEUHaLaEM T NEARaM LIRS (6 Falsg)
313700 Gene Expression Techniques for Animal Production 3(1-6-6)

Prerequisite : None
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Essential techniques to isolate RNA and mRNA, synthesize cDNA, isolate full length
cDNA by rapid amplification of cDNA ends (RACE) and construct expression vector. Production of

transgenic animals, gene targeting and impact of transgenic animals on society.

Course QOutline

Lecture

1. Eukaryotic gene expression (2 hours)
2. DNA sequencing and data analysis (1 hours)
3. ¢cDNA and application (1 hours)
4. cDNA libraries and application (1 hours)
5. Construction of expressing vector for animals (2 hours)
6. Genetically modified animals (2 hours)
7. Gene targeting (2 hours)
8. Discussion (1 hours)
Laboratory

1. RNA extraction and DNase treatment (6 hours)
2. mRNA isolation (6 hours)
3. RNA electrophoresis and spectrophotometry of RNA (6 hours)
4. cDNA synthesis and Reverse-transcription PCR (6 hours)
5. Cloning of cDNA fragment (6 hours)
6. DNA (Automate) sequencing (6 hours)
7. Isolation of full length of cDNA by 5-Rapid Amplification of cDNA Ends (RACE) (6 hours)
8. Isolation of full length of cDNA by 3-Rapid Amplification of cDNA Ends (RACE) (6 hours)
9. Preparation of expression vectors for transgenic animals (6 hours)
10. Production of transgenic animals (6 hours)
11. Expression of introduced genes in transgenic animals (6 hours)
12. Discussion (6 hours)
313701 mafudnwigedduiuiuazdnnzeasiaslasitnsududs 3(2-3-6)

(Cryopreservation of Gametes and Embryos of Animals)
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313701 Cryopreservation of Gametes and Embryos of Animals 3(2-3-6)

Prerequisite: None

Background and advantages of cryopreservation of gametes and embryos of animals,
principles and important elements in cryopreservation study, gametes collection and quality
evaluation, procedures important in cryopreservation, effects of extenders, cryoprotectants, freezing

and thawing rates on frozen gametes and embryos and evaluation of frozen gametes and embryos.

Course Outline

Lecture

1. Background and advantages of cryopreservation (2 hours)
2. Principles and important elements in cryopreservation study (6 hours)
3. Gametes collection and quality evaluation (3 hours)
4. Procedures important in cryopreservation study (3 hours)
5. Effects of extenders, cryoprotectants, freezing and thawing rates on frozen (6 hours)

gametes and embryos

6. Evaluation of frozen gametes and embryos (4 hours)
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Laboratory
1. Gametes and embryos collection and evaluation (12 hours)
2. Effects of extenders, cryoprotectants, freezing and thawing rates on frozen (15 hours)

gametes and embryos

3. Evaluation of frozen gametes and embryos (9 hours)
313710 sIngmsduwuszesdaiifasduge 3(3-0-6)

(Advanced Reproductive Physiology of Domestic Animals)
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313710 Advanced Reproductive Physiology of Domestic Animals 3(3-0-6)

Prerequisite : None
Anatomy and physiology of reproduction in domestic animals including endocrine
interrelationships controlling reproductive cycles and gamete production. Sex differentiation and

determination, female reproductive system, male reproductive system, oogenesis, ovulation and
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reproductive cycle, spermatogenesis and semen, fertilization, gestation, fetal development,
parturition, lactation, reproductive efficiency and failure, manipulation of reproductive process in

animal production.

Course outline

1. Principle of endocrine function and control in comparison to nervous system (3 hours)
2. Sex differentiation and determination (3 hours)
3. Female reproductive system (3 hours)
4. Male reproductive system (3 hours)
5. Reproductive hormones (3 hours)
6. Hypothalamic control of reproduction (3 hours)
7. Oogenesis, ovulation and reproductive cycle (3 hours)
8. Spermatogenesis and semen (3 hours)
9. Fertilization, gestation, fetal development and partutition (3 hours)
10. Lactation (3 hours)
11. Reproductive efficiency and failure (3 hours)
12. Manipulation of reproductive process in animal production (3 hours)
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(Environmental Physiology of Domestic Animals)
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313711 Environmental Physiology of Domestic Animals 3(3-0-6)
Prerequisite : None
A detailed study of the effects of the environment on domestic animal physiology and

performance efficiency.

Course Outline

1. Fundamental of climate (4 hours)
2. Climate and animal production (4 hours)
3. Stress and principle of stress physiology (4 hours)
4. Thermal environment and physiology response (4 hours)
5. Physiological response and adaptation (4 hours)
6. Physiological adaptation and productivity (4 hours)
7. Residues of veterinary chemical and other toxic agents (4 hours)
8. Legal aspects of environmental protection (4 hours)
9. Animal welfare assessing and ethic (4 hours)
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(Endocrinology of Domestic Animals)
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logy of Domestic Animals 3(3-0-6)

1y and physiology of the endocrine system of domestic animals, control and
regulation of endocrine glands, property of hormones, mechanism of action and function of
hormones, hormone control of body system function and growth, disorder of the endocrine system,

uses of hormones in domestic animal production and related technologies.

Course Outline

1. Introduction (3 hours)
2. Control and regulation of endocrine glands (6 hours)
3. Property of hormones (6 hours)
4. Mechanism of action and function of hormones (6 hours)
5. Hormone control of body system function and growth (6 hours)
6. Disorder of the endocrine system (6 hours)
7. Uses of hormones in domestic animal production and related technologies (3 hours)
313713 sf%ﬁnmné’wn.&aézmﬂszqnoﬁ 3(3-0-6)

(Applied Muscle Physiology)
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313713 Applied Muscle Physiology 3(3-0-6)

Prerequisite : None
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Characteristics and functions of various types of muscles, relationship of membrane
potential and contractile mechanism, metabolism of muscles, the regulation of muscle function,
muscle disorders, research techniques in muscle physiology, muscle physiology in animal

production

Course outline

1. Characteristics and functions of various types of muscles (3 hours)
2. Relationship of membrane potential and contractile mechanism (6 hours)
3. Metabolism of muscles (6 hours)
4. The regulation of muscle function (6 hours)
5. Muscle disorders (3 hours)
6. Research techniques in muscle physiology (6 hours)
7. Muscle physiology in animal production (6 hours)
313714 i’a"‘mmnw'sﬁuﬁuﬁfwaaﬁmﬁw 3(3-0-6)

(Reproductive Biology of Aquatic Animals)
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313714 Reproductive Biology of Aquatic Animals 3(3-0-6)
Prerequisite : None

Principles and mechanisms in aquatic animal reproduction, environmental and
endocrine control of reproduction, broodstock management and effect of stress, egg biology and
quality, sperm biology and quality, breeding and nursery techniques of commercially important
species, hatchery design and management. Laboratory demonstration of sperm and egg quality

evaluation and also breeding techniques.

Course outline

1. Principles and mechanisms in aquatic animal reproduction (6 hours)
2. Environmental and endocrine control of reproduction (3 hours)
3. Broodstock management and effect of stress (6 hours)
4. Egg biology and quality (3 hours)
5. Sperm biology and quality (3 hours)
6. Breeding nursery techniques of commercially important species (6 hours)
7. Hatchery design and management (3 hours)
8. Laboratory demonstration of sperm and egg quality and breeding techniques (6 hours)
313715 Saawinenuesdasivlszynd 3(3-0-6)

(Applied Animal Immunology)
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8. pRiduiulsarSmiouan (2 #alw)

9. masasudauuefide h¥suashnan (1 )
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303 715 Applied Animal Immunology 3(3-0-6)

Prerequisite : None

A detailed study of body defense mechanism, the organs of the immune system and
their functions, the important mechanisms in immune system, the detection and measurement of
antibodies, immunity in the fetus and newborn, immunity at body surfaces, resistance to bacteria
virus and parasites, the animal vaccines and vaccination, disorders of the immune system, poultry

immunology, chicken egg yolk antibodies and the future researches on animal immunology.

Course outline

1. Body defense mechanism (3 hours)
2. Organs of the immune system and their functions (3 hours)
3. Cytokines and the immune system (1 hours)
4. The complement system (1 hours)
5. Regulation of the immune system (1 hours)
6. The detection and measurement if antibodies (3 hours)
7. Immunity in the fetus and newborn (1 hours)
8. Immunity at body surfaces (2 hours)
9. Resistant to bacteria, virus and parasites (1 hours)
10. Vaccines and vaccinations (2 hours)
11. Disorders of the immune system (3 hours)
12. Poultry immunology (6 hours)
13.Egg yolk antibodies (6 hours)
14. Future researches on animal immunology (3 hours)
313720 WaeAnengiam 3(2-3-3)

(Rumen Ecology)
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313720 Rumen Ecology 3(2-3-3)

Prerequisite : None
A detailed study of ruminal microbes metabolism, rumen ecology, dynamics of rumen
microbes, bacteria-protozoal-fungal interaction in the rumen, digestive flow and digesta kinetics,

rumen microbes biotechnology and further research.

Course Outline

Lecture
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313711 Environmental Physiology of Domestic Animals 3(3-0-6)
Prerequisite : None
A detailed study of the effects of the environment on domestic animal physiology and

performance efficiency.

Course Outline

1. Fundamental of climate (4 hours)
2. Climate and animal production (4 hours)
3. Stress and principle of stress physiology (4 hours)
4. Thermal environment and physiology response (4 hours)
5. Physiological response and adaptation (4 hours)
6. Physiological adaptation and productivity (4 hours)
7. Residues of veterinary chemical and other toxic agents (4 hours)
8. Legal aspects of environmental protection (4 hours)
9. Animal welfare assessing and ethic (4 hours)
313712 Ineneiast$viavasdndides 3(3-0-6)

(Endocrinology of Domestic Animals)
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313712 Endocrinology of Domestic Animals 3(3-0-6)
Prerequisite : None

Anatomy and physiology of the endocrine system of domestic animals, control and
regulation of endocrine glands, property of hormones, mechanism of action and function of
hormones, hormone control of body system function and growth, disorder of the endocrine system,

uses of hormones in domestic animal production and related technologies.

Course Outline

1. Introduction (3 hours)
2. Control and regulation of endocrine glands (6 hours)
3. Property of hormones (6 hours)
4. Mechanism of action and function of hormones (6 hours)
5. Hormone control of body system function and growth (6 hours)
6. Disorder of the endocrine system (6 hours)
7. Uses of hormones in domestic animal production and related technologies (3 hours)
313713 a%'s"‘mmnﬁwméaé:mﬂizqnﬁ : 3(3-0-6)

(Applied Muscle Physiology)
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313713 Applied Muscle Physiology 3(3-0-6)

Prerequisite : None
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17.2.3 5181
(1) %N (Core Course)

Famein waubieiia (Lssene-Uiiams-Anwaigawas)
M UM AR TN 4(4-0-4)
Experimental Design in Animal Research
Thdadnmmamaluladmndedad 1 1(1-0-6)
Topics in Animal Production Technology I
Fusnszau Ay en 1 1(0-3-6)
Ph.D. Seminar I
FushszauAgygan 2 1(0-3-6)
Ph.D. Seminar II
sz AR en 3 1(0-3-6)
Ph.D. Seminar III
FusnseuLRyanen 4 1(0-3-6)
Ph.D. Seminar IV
FuxszauLAyRen 5 1(0-3-6)
Ph.D. Seminar V
FusmwrzaulRynen 6 1(0-3-6)

Ph.D. Seminar VI

(2) 371§an (Electives)

21 miuf‘mﬁuumu,azﬁ';‘ﬂaﬁﬂmmamﬂiuiaﬁmwﬁmﬁm% (Seminar and Topics)
sdadnwmamealulatmandadad 2 1(1-0-6)
Topics in Animal Production Technology 1I
FusnsauRgygnian 7 1(0-3-6)
Ph.D. Seminar VII
FuNwseaLLSR N 8 1(0-3-6)
Ph.D. Seminar VIII
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Function of fore stomach in ruminants (2 hours)

2. Development of rumen and rumen ecosystems (2 hours)
3. Type of microbial in the rumen (2 hours)
4. Dynamics of bacteria in rumen (2 hours)
5. Dynamics of protozoa in rumen (2 hours)
6. Dynamics of fungi in rumen (2 hours)
7. Bacteria-protozoal-fungal interaction in rumen (2 hours)
8. Digestive flow and digesta kinetics (2 hours)
9. Metabolic activities of rumen microbiology and ruminal end-products (2 hours)
10. Defaunation on rumen ecology and ruminal additive agents (2 hours)
11. Artificial rumen (2 hours)
12. Rumen microbes biotechnology and further research (2 hours)
Laboratory

1. Preparation of various medias for specific rumen microbes (6 hours)
2. Sampling and harvesting rumen microbes (6 hours)
3. Increase population of microbes in vitro (6 hours)
4. Test for specific characteristics of rumen microbes (6 hours)
5. Production of commercial microbes (12 hours)
313721 Iﬂsﬁmmzwé’eem‘luﬁmﬁgm 4(4-0-3)

(Protein and Energy Nutrition in Domestic Animals)
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7. nasmytamstiolfunslisfuuaswdcnu usvmasefivgmmnansliiséiu (4 )
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9. lihsfuuaswdnudmiudnitnuazgns (4l
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313721 Protein and Energy Nutrition in Domestic Animals 4(4-0-3)

Prerequisite : None

This course addresses the role of protein and energy in the physiological chemistry of
animals. The metabolic roles of these nutrients explain the development of deficiency and toxicity
signs. Topics include the digestion, absorption, excretion, metabolism, regulation of protein

synthesis, measurement of protein and energy digestibility and interactions of protein and energy.

Course Outline

1. The role of protein and energy in animal nutrition (4 hours)
2. Metabolism of protein and energy (1) (4 hours)
3. Metabolism of protein and energy (2) (4 hours)
4. Digestion, absorption and the utilization of protein and energy (4 hours)
b. Protein and energy requirement (4 hours)
6. Deficiency and toxicity of protein and energy (4 hours)
7. Methods for measuring protein and energy digestibility and protein quality (4 hours)
8. Factors affecting protein and energy utilization (4 hours)
9. Protein and energy for swine and poultry (4 hours)
10. Protein and energy for ruminants (4 hours)
11. Interaction of protein and energy (4 hours)
12.Recent and further research of protein and energy in livestock production (4 hours)
313722 Tnguensodusmauasiniiuludodides 3(3-0-6)

(Mineral and Vitamin Nutrition in Domestic Animals)
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313722 Mineral and Vitamin Nutrition in Domestic Animals 3(3-0-6)

Prerequisite : None

This course addresses the role of vitamins and minerals in the physiological chemistry
of animals. The metabolic roles of these nutrients explain the development of deficiency and toxicity
signs. Topics include the digestion, absorption, excretion, metabolism, and interactions of minerals

and vitamins.

Course Qutline

1. The role of vitamins and minerals in animal nutrition (3 hours)
2. Metabolism of minerals (3 hours)
3. Digestion, absorption and the utilization of minerals (3 hours)
4. Macro minerals (3 hours)
5. Micro minerals and trace minerals (3 hours)
6. Deficiency and toxicity of minerals (3 hours)
7. Interaction of minerals (3 hours)
8. Metabolism of vitamins (3 hours)
9. Water soluble vitamins (3 hours)
10. Lipid soluble vitamins (3 hours)
11. Interaction of minerals and vitamins (3 hours)
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12.Recent research of minerals and vitamins (3 hours)

313723 lnguedasda ns Anamwmaleasghia 3(3-0-6)
(Nutrition of Economic Potential Animals)
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313723 Nutrition of Economic Potential Animals 3(3-0-6)
Prerequisite : None

Important of nutrition of economic potential animals. Nutrition of economic potential
land animals: goat, deer. Nutrition of economic potential poultry: ostrich, indigenous chicken, duck,

geese, quail. Nutrition of economic potential aquatic animals: shrimp.

Course Outline
Important of nutrition of economic potential animals (3 hours)
Nutrition of economic potential land animals (10 hours)
- Goat / sheep
- Deer

Nutrition of economic potential poultry (18 hours)
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- Ostrich
- Indigenous chicken
- Duck

- Geese and quail

Nutrition of economic potential aquatic animals (5 hours)
- Shrimp
313724 m‘silsztﬁur«]mmwmaammil,tazm‘s‘lﬁa'lmsﬁm‘inszxwwzLﬁm 3(3-0-6)

(Qualitative Evaluation of Feed and Feeding Monogastric Animals)
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313724 Qualitative Evaluation of Feed and Feeding Monogastric Animals 3(3-0-6)

Prerequisite : None

Qualitative evaluation of feedstuffs and feed. Methods for biological evaluation of
feedstuffs and feed. Modelling evaluation of energy and protein requirements. Modelling evaluation
of digestible dry matter and protein based on in vitro. Unconventional feedstuffs from waste
products. Feed and feeding systems for poultry and pigs. Feed management in hot climates. Feed

and food safety.
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Course Qutline

1. Principles of feedstuffs and feed quality evaluation (3 hours)
2. Methods for biological evaluation of feedstuffs and feed (4 hours)
3. Modelling evaluation of energy and protein requirements (3 hours)
4. Modelling evaluation of digestible dry matter and protein based on in vitro (3 hours)
5. Unconventional feedstuffs from waste products (3 hours)
6. Feed and feeding systems for poultry (6 hours)
7. Feed and feeding systems for pigs (6 hours)
8. Feed management in hot climates (4 hours)
9. Feed and food safety (4 hours)
313740 lgynieuszaulmiadnw 3(0-9-9)

(Graduate Special Problem)
fndladunon - [
madnm dueh Fausuiugelutigmifedasiumendadaiaasidade o ww Gl

samsend MmILSulsoiugdad fvivended ganmwdad waziun

313740 Graduate Special Problem 3(0-9-9)
Prerequisite : None
Highly directed research in one or more of the selected topics: animal nutrition, animal

breeding, animal physiology, animal health and other areas concerning animal production.

313800 WugeamsiderTanm 3(3-0-6)
(Quantitative Genetics)
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Muazaaae (3 alag)

0.

6. ANNLLIUTIW (3 Fala)
7. enuemEAATUTI NG (3 Hlaw)
8. mILsziumdanddnniugnIsuuaranNiusIRugNIIX (6 #alat)
313800 Quantitative Genetics 3(3-0-6)

Prefequisite : None
Principle of population genetics. Gene frequency. Forces that change gene frequency.
Calculation of inbreeding and relationship. The effects of additive and dominance gene actions.

Epitasis effect. Estimation of repeatability, heritability, and genetic correlation.

Course Outline

1. Genetic constitution of a population (6 hours)
2. Changes of gene frequency (9 hours)
3. Calculation of inbreeding and relationship (3 hours)
4. Variation of quantitative traits (3 hours)
5. Values and means (3 hours)
6. Variance (3 hours)
7. Remembrances between relatives (3 hours)
8. Estimations of repeatability, heritability, and genetic correlation (6 hours)
313801 msdszandauitelaeslumsyiulseiugos 3(3-0-6)

(Linear Model Applications in Animal Breeding)
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5. ymEMIwam (3 $alaw)

6. Animal Models 6 %'ﬂm)
7. noudaad (6 Falaw)
313801 Linear Model Applications in Animal Breeding 3(3-0-6)

Prerequisite : 313800 Quantitative Genetics

Application of linear model procedures in genetic evaluation. Prediction of realized
values of random variables with unknown means (Best Linear Unbiased Prediction). Methods to
consider genetic relationships, differing genetic populations, multiple records, environmental

correlations, selection bias, and multiple trait evaluation.

Course Qutline

1. Theory of estimation (3 hours)
2. Regression models (6 hours)
3. Classification models (6 hours)
4. Variance components (6 hours)
5. Theory of prediction (3 hours)
6. Animal models (6 hours)
7. Bay's theory (6 hours)
313802 ﬂﬁﬁ%uwaaﬂmmu\laiiwa:au 2(2-0-4)

(Non-Additive Gene Action)
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6. NMaUsuannivasBniwarasiuuune o Tudaignnas (6 k)

313802 Non-Additive Gene Action 2(2-0-4)
Prerequisite : 313800 Quantitative Genetics

Genetic and physiological bases for heterosis. Design and evaluation of selection
programs to utilize non-additive gene effects. Effects of inbred line formation and crossing on
genetic variances. Utilization of heterosis in commercial production. Estimation of additive and non-

additive gene effects in crossbreds.

Course Outline

1. Genetic and physiological bases for heterosis (6 hours)
2. Selection programs to utilize non-additive gene effects (6 hours)
3. Effects of inbred line formation on genetic variance (6 hours)
4. Effect of inbred line crossing on genetic variance (6 hours)
5. Utilization of heterosis in commercial production (6 hours)
6. Estimation of additive and non-additive effects in crossbreds (6 hours)
313803 miﬂ%'uﬂ‘geﬁuﬁ:ﬁwﬁ?mja : 3(3-0-6)

(Advanced Animal Breeding)
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313803 Advanced Animal Breeding 3(3-0-6)
Prerequisite : None
The use of genetic theory for animal breeding and selection, including study of

modern techniques for animal improvement.

Course Outline

1. Introduction (3 hours)
2. Selection (6 hours)
3. Inbreeding (6 hours)
4. Crossbreeding (6 hours)
5. Correlated characters (6 hours)
6. Progeny testing (3 hours)
7. Breeding objectives and genetic evaluation (3 hours)
8. Cost-benefit analysis in designing breeding programs (3 hours)
313810 353N IMsERLAINS 3(3-0-6)

(Digestive Physiology)
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313810 Digestive Physiology 3(3-0-6)
Prerequisite : None

The structures and function of the gastrointestinal tract. Digestive physiology in
stomach and the intestine. Details of gastrointestinal tract secretion, regulation, digestion and

absorption of the major nutrient groups are emphasized with species comparisons.

Course Outline

1. General structure (gross and microscopic) of GI tract (3 hours)
2. Enervation and circulation of GI tract (3 hours)
3. Food prehension (3 hours)
4. Mastication and deglutition (3 hours)
5. Digestion in animals (5 hours)
6. Endocrine and exocrine regulations of GI tract (3 hours)
7. GI motility (3 hours)
8. Thirst and hunger regulations (3 hours)
9. Defecation (3 hours)
10. Nutrients and physiological functions (4 hours)
11. Important GI disorders (3 hours)
313811 asinems i 3(3-0-6)

(Physiology of Lactation)
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313811 Physiology of Lactation 3(3-0-6)
Prerequisite : None

Development of the mammary gland. Anatomy and physiology of the mammary gland,
mechanism of milk synthesis and secretion, neuronal and hormonal control. Mammary gland

diseases and factors affecting lactation. Improving lactation performance and related technologies.

Course Qutline

1. Development of the mammary gland (6 hours)
2. Anatomy and physiology of the mammary gland (6 hours)
3. Mechanism of milk synthesis and secretion (6 hours)
4. Neuronal and hormonal control (6 hours)
5. Mammary gland diseases and factors affecting lactation (6 hours)
6. Improving lactation performance and related technologies (6 hours)
313812 ﬂ']‘JLQ%ﬂ&IL(?HJIGILLazﬁC@JWlmi‘ﬂmﬁﬂ'ngm 3(3-0-6)

(Growth and Development of Domestic Animals)
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313812 Growth and Development of Domestic Animals 3(3-0-6)

Prerequisite : None
Growth and development of domestic animals, neuronal and hormonal control, factors
affecting growth and development, growth defect, improving growth performance and related

technologies.
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Course Qutline

1. Growth and development of domestic animals (6 hours)
2. Neuronal and hormonal control (6 hours)
3. Factors affecting growth and development (6 hours)
4. Growth defect (6 hours)
5. Improving growth performance and related technologies (12 hours)
313813 msiamsdamadenlumsniadal 3(3-0-6)

(Environmental Management in Animal Production)
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313813 Environmental Management in Animal Production 3(3-0-6)

Prerequisite : None
The application of environmental physiology concepts in animal raising managements.
Environmental factors affecting health, welfare and productivity of domestic animals. Environmental

modification in various animal production systems.

Course Qutline
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1. Introduction (3 hours)
2. Environmental influence on domestic animal productivity and welfare (3 hours)
3. Heat and humidity environment examinations (3 hours)
4. Heat and humidity environment control (3 hours)
5. Light environment examination (3 hours)
6. Light environment control (3 hours)
7. Social environment examination (3 hours)
8. Social environment control (3 hours)
9. Air quality environment examination (3 hours)
10. Air quality environment control (3 hours)
11. Examination of environment during transportation and in slaughter house (3 hours)
12. Control of environment during transportation and in slaughter house (3 hours)
313814 Lsndiaudauazmsanaitiede lsadwiumsniadas 3(2-3-4)

(Infectious Diseases and Disease Diagnosis in Animal Production)
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5. mIasRlsethamadaln (HA-HI) (3 L)

6. mwesaulsainlsala (Tuberculin) 3 %’ﬂm)
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313814 Infectious Diseases and Disease Diagnosis in Animal Production 3(2-3-4)

Prerequisite : None
Important animal infectious diseases, diagnostic methods, antibody evaluation used in

disease prevention plan, disease monitoring and surveillance.

Course Outline

Lecture

1. Diseases and causes of diseases - (2 hours)
2. Infectious diseases of swine and their diagnosis (4 hours)
3. Infectious diseases of ruminant and their diagnosis (4 hours)
4. Infectious diseases of poultry and their diagnosis : (4 hours)
5. Antibody detection inwammals (4 hours)
6. Animal disease monitoring (2 hours)
7. Animal disease surveillance (2 hours)
8. Animal vaccines and uses (2 hours)
Laboratory

1. Isolation and identification of pathogenic bacteria (3 hours)
2. Diagnosis of Swine Fever (FAT) (3 hours)
3. Diagnosis of Aujeszky’s disease (ELISA) (3 hours)
4. Diagnosis of Pullorum disease (RPAT) (3 hours)
5. Diagnosis of Newcastle disease (HA-HI) (3 hours)
6. Diagnosis of Bovine Tuberculosis (Tuberculin) (3 hours)
7. Diagnosis of Bovine Brucellosis (TAT) (3 hours)
8. Antibody detection of poultry (ELISA) (3 hours)
9. Antibody detection of swine (ELISA) (3 hours)
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10. Virus isolation I (egg inoculation) (3 hours)

11. Virus isolation II (cell culture) (3 hours)
12. Animal vaccine production (basic) (3 hours)
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(Feed Preservation and Processing)
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313820 Feed Preservation and Processing 3(3-0-3)

Prerequisite : None
Chemistry of feed and factors affecting feed quality, techniques and equipment for forage

preservation as hay and silage, equipment and technologies for feed processing.

Course Outline

1. Chemistry of feed (4 hours)
2. Factors affecting feed quality (6 hours)
3. Silage and fermentation technology (4 hours)
4. Hay and dehydration technology (3 hours)
5. Equipment for feed processing (5 hours)
6. Heat treatment of grain and concentrated feed (4 hours)
7. Chemical processing of energy and protein feed (4 hours)
8. Biotechnology for feed production and processing (6 hours)
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313821 nuEsuuueestaslnsumansdafidatas 3(3-0-6)
(Modelling of Ruminant Nutrition)
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313821 Modelling of Ruminant Nutrition 3(3-0-6)

Prerequisite : None
A detailed study of ruminant nutritional models and mathematics, in terms of nutrient
degradation and digestion, absorption, utilization, feed passage, end-products of fermentation, and

interaction between nutrient and production of ruminants.

Course Outline

1. Model of thermodynamics in controlling rumen metabolism (3 hours)
2. Simple allometric models to predict rumen feed passage rate (3 hours)
3. Mathematical models of rumen fermentation (3 hours)
4. Modelling of feed ruminant intake (3 hours)
5. Degradation models of in vitro and in situ incubation of ruminant feeds (3 hours)
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6. Linear models of nitrogen, protein and amino acid utilization (3 hours)
7. Urea kinetic model (3 hours)
8. Modelling nutrient utilization by grazing ruminants (3 hours)
9. Modelling volatile fatty acids (VFAs) production and gas production (3 hours)
10. Modelling energy expenditure and heat production (3 hours)
11. The Cornell Net Carbohydrate and Protein System Model (3 hours)
12. Modelling interactions between nutrients and milk yield, (3 hours)
milk compositions and growth
313822 miﬂizﬂanqmsamﬁé\'mwﬁqau.aznaqwﬂumfa“f.ﬁ'mnﬁ'ﬁm% 3(3-0-6)

(Least-cost Feed Formulation and Feeding Strategies)
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313822 Least-cost Feed Formulation and Feeding Strategies 3(3-0-6)

Prerequisite : None
A detailed study of least-cost animal feed formulation, assumptions of least-cost
analysis, nutrient factoring, considering risk in feed formulation. Using the computer to formulating

least cost feed for dairy cattle, beef cattle, goat-sheep, swine, poultry and fish. Strategies to assess
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year-round feeding management using simulation models and strategies to optimizing nutrients and

maximizing profit.

Course Outline

1. Economic analysis for animal feed formulation (3 hours)
2. Assumptions of least-cost analysis (3 hours)
3. Using National Requirement Council (NRC) Tables of dairy cattle, beef cattle (6 hours)

goat-sheep, swine, poultry and fish

4. Nutrient factoring, considering risk in feed formulation (3 hours)
5. Least-cost formulation: using the computer (6 hours)
6. Formulating feed for dairy cattle, beef cattle goat-sheep, swine, poultry and fish (6 hours)
7. Strategies to assess year-round feeding management using simulation models (6 hours)
8. Strategies to maximizing profit and optimizing nutrients (3 hours)
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(Toxic Substances in Feedstuffs and Animal Feed)
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313823 Toxic Substances in Feedstuffs and Animal Feed
Prerequisite : None

Types and classification of toxic substances in feedstuffs. Metabolism and
detoxification in animal body. Antinutritional factors in feedstuffs. Mycotoxin. Chemical toxicants.

Detoxification in feedstuffs and feed.
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Course Outline

1. Types and classification of toxic substances in feedstuffs (3 hours)
2. Metabolism and detoxification in animal body (6 hours)
3. Antinutritional factors in feedstuffs (10 hours)
4. Mycotoxin (10 hours)
5. Chemical toxicants (3 hours)
6. Detoxification in feedstuffs and feed (4 hours)
313860 MEINUNUMINARAIMITAIFNERS 4(4-0-8)

(Experimental Design in Animal Research )
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313860 Experimental Design in Animal Research 4(4-0-8)

Prerequisite : None
Experimental designs used in animal science research. Techniques in conducting
an experiment and response measurement. Statistical analysis of data. Result interpretation and

discussion, and reporting of research results.
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Course Qutline

1. Scientific approaches to animal science experimentation (3 hours)
2. Blocking (3 hours)
3. Separating treatment means (3 hours)
4. Estimating number of replicates (3 hours)
5. Change-over designs (3 hours)
6. Factorial designs (3 hours)
7. Dose-response trials (3 hours)
8. Covariance analysis (3 hours)
9. Unbalanced designs (3 hours)
10. Repeated measures (3 hours)
11. Discrete data (3 hours)
12. Multiple experiments (3 hours)
313861 MsAenANNLLslTIRLAzANRaneLT T UMeUSuYssRus e 4(2-6-4)

(Analyses of Variance and Regression for Animal Breeding)
Jandledunaw : il
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313861 Analyses of Variance and Regression for Animal Breeding 4(2-6-4)
Prerequisite : None

Computation and interpretation of two-way and three-way analyses of variance.
Multiple comparisons. Multiple regression and correlation concepts and methods. Curvilinear
regression. Stress on application in animal science research by using statistical analysis software

package.

Course Outline

Lecture  Laboratory

1. Analysis of variance for standard experimental designs (4 hours) (12 hours)
2. Analysis of variance for unbalanced design (2 hours) (6 hours)
3. Analysis of variance for fixed-, random- ,and mixed-effects models (4 hours) (12 hours)
4. Analysis of covariance (2 hours) (6 hours)
5. Fitting a straight line by least squares (2 hours) (6 hours)
6. Two independent variables (2 hours) (6 hours)
7. Selecting the best regression equation (2 hours) (6 hours)
8. Multiple regression and model building (2 hours) (6 hours)
9. Nonlinear estimation (2 hours) (6 hours)
10. Multiple correlation (2 hours) (6 hours)
313870 tadnmmamaluladmsndadad 1 1(1-0-6)

(Topics in Animal Production Technology I)
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313870 Topics in Animal Production Technology I 1(1-0-6)
Prerequisite : None
Consideration of theoretical and applied animal science. Emphasis on discussion of

advanced topics of current interest in animal production technology.

313871 dednmamalulainmsninde’ 2 1(1-0-6)

(Topics in Animal Production Technology II)
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313871 Topics in Animal Production Technology II 1(1-0-6)
Prerequisite : 313871 Topics in Animal Production Technology I
Consideration of theoretical and applied animal science. Emphasis on discussion of

advanced topics of current interest in animal production technology.

313881 SunwszdurErygnin 1 1(0-3-6)
(M.Sc. Seminar )
Stsdunaw - Lidl

mInnaftnafeiumsite uastiymmamediaeen ushumaluladmendades

313881 M.Sc. Seminar I 1(0-3-6)
Prerequisite : None

Discussion of research and technical problems in animal production technology.

313882 Funwszeulieygnin 2 1(0-3-6)
(M.Sc. Seminar II)
Janifadunaw : 313881 umseiuFyanin 1

mannafumefeaiumsise uastiymmamediase lusumaluladmendada s

313882 M.Sc. Seminar II 1(0-3-6)
Prerequisite : 313881 M.Sc. Seminar [

Discussion of research and technical problems in animal production technology.

313883 duswiszeuiEayanin 3 1(0-3-6)
(M.Sc. Seminar III)
Janledunas : 313882 FuansesuLFeyaln 2

msonefUnaReiumsIse uastiymmameiiaee lusumalulatimandades

313883 M.Sc. Seminar III 1(0-3-6)
Prerequisite : 313882 M.Sc. Seminar II

65



Discussion of research and technical problems in animal production technology.

313884 SuawiszduFoanln 4 1(0-3-6)
(M.Sc. Seminar V)
Sondedunian - 313883 dumwseLiyanin 3

msaneAumefeniumaidy uastiymmamediaene usnmumalulaimandadad

313884 M.Sc. Seminar IV 1(0-3-6)
Prerequisite : 313883 M.Sc. Seminar III

Discussion of research and technical problems in animal production technology.

313885 HuawiszduFaanin s 1(0-3-6)
(M.Sc. Seminar V)
Jantladuniaw : 313884 FuansesutFoyanin 4
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313885 M.Sc. Seminar V 1(0-3-6)
Prerequisite : 313884 M.Sc. Seminar IV

Discussion of research and technical problems in animal production technology.

313886 duawiszauEanln 6 1(0-3-6)
(M.Sc. Seminar VI)
Fnifadunan : 313885 duanazsiuLPyanln 5

msonafUnefeniumsite uwarilymmamedinene lumumaluladmangede

313886 M.Sc. Seminar VI 1(0-3-6)
Prerequisite : 313885 M.Sc. Seminar V

Discussion of research and technical problems in animal production technology.
a a [ 1 @ I
313891 Inenilwusssauyaggnin 48

Anthafunen : aflugaufitiarasanarsdiSnuinentinus

myATeRenNNENyshvin Sy Ienenaasnlingie wwu n (1)
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313891 M.Sc. Thesis 48
Prerequisite : By consultant of the advisor

Research leading to the completion of a Master's degree. Plan A(1).

a a [3 [ 9
313892 ImendiwusszauSagnlv 25
Anthdunan - aglunaeffisaserasdiinmnineniinig

ML NNy st By Avenenaassmiigia wo n (2)

313892 M.Sc. Thesis 25
Prerequisite : By consultant of the advisor

Research leading to the completion of a Master's degree. Plan A(2).

313981 dNNWITTALYIYYIEN 1 1(0-3-6)
(Ph.D. Seminar I)
Jtlsdunaw : 1id

msnnefunufenfiumside uasiymmamediasen lusumelulatmandadad

313981 Ph.D. Seminar I 1(0-3-6)
Prerequisite : None

Discussion of research and technical problems in animal production technology.

313982 HaawIszauYIsygLan 2 1(0-3-6)
(Ph.D. Seminar II)
FdsAunan : 313981 FuxwssauInyen 1

a A [ au a | 17 A a v §
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313982 Ph.D. Seminar II 1(0-3-6)
Prerequisite : 313981 Ph.D. Seminar I

Discussion of research and technical problems in animal production technology.

313983 duawIszAVLTYYLeN 3 1(0-3-6)
(Ph.D. Seminar 1II)
FdsAunat : 313982 AuuwsEAULSyLIeN 2

mannafUTaReaiumsIte uastiymmamediasen lusumeluladmandedas
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313983 Ph.D. Seminar III 1(0-3-6)
Prerequisite : 313982 Ph.D. Seminar I

Discussion of research and technical problems in animal production technology.

313984 duawIszaUYIYYLaN 4 1(0-3-6)
(Ph.D. Seminar IV)
FndisAunan | 313983 FuanszaURygen 3

manafunaRniumaite uadigvmamedasee Tusumalulaiimandades

313984 Ph.D. Seminar IV 1(0-3-6)
Prerequisite : 313983 Ph.D. Seminar III

Discussion of research and technical problems in animal production technology.

313985 HunwITTAUUIYYNAN 5 1(0-3-6)
(Ph.D. Seminar V)
IndsAunan : 313984 duanszeLRyen 4

mannafinefeniumsite uadiymmameiiasee Tusumalulaimandades

313985 Ph.D. Seminar V 1(0-3-6)
Prerequisite : 313984 Ph.D. Seminar IV

Discussion of research and technical problems in animal production technology.

313986 Hunw1TTOUYTYYIAN 6 1(0-3-6)
(Ph.D. Seminar VI)
1l9Auna | 313985 ANNINTLALLATYNEN &

mnafumeieumside uaslymmamediashen Tusmumalulafimendndas

313986 Ph.D. Seminar VI 1(0-3-6)
Prerequisite : 313985 Ph.D. Seminar V

Discussion of research and technical problems in animal production technology.

313987 HunwiszaULTYLEN 7 1(0-3-6)
(Ph.D. Seminar VII)

ntisAunan | 313986 dxNwITMIRIY N 6
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313987 Ph.D. Seminar VII 1(0-3-6)
Prerequisite : 313986 Ph.D. Seminar VI

Discussion of research and technical problems in animal production technology.

313988 HuawszavLIgIan 8 1(0-3-6)
(Ph.D. Seminar VIII)
FrtaAunan : 313987 duNwszeuLSyien 7

mannafumeietiumAde uadiymmanediase usmumalulatmndadeas

313988 Ph.D. Seminar VIII 1(0-3-6)
Prerequisite : 313987 Ph.D. Seminar VII

Discussion of research and technical problems in animal production technology.

313989 HaNw1szaULTeygykan 9 1(0-3-6)
(Ph.D. Seminar IX)
JmteAunan : 313988 dNauiavsuaygien 8
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313989 Ph.D. Seminar IX 1(0-3-6)
Prerequisite : 313988 Ph.D. Seminar VIII

Discussion of research and technical problems in animal production technology.

313991 IneniiwusszauySyqian 64
a v o ! | aa 6
Amnladiunion - olugaefifiarasanantiiinm

Au A 6 | a Adv A
mI EJLW@@’JWNHNQ?MLLMGIE@EUTAV] mmamqwgummm

313991 Ph.D. Thesis 64
Prerequisite : Consult major professor

Research leading to the completion of a Doctor's degree.

313992 ‘Ineniiwusszauyieyguen 46
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313992 Ph.D. Thesis

Prerequisite : Consult major professor

Research leading to the completion of a Doctor's degree.

a a 3 [
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313993 Ph.D. Thesis
Prerequisite : Consult major professor

Research leading to the completion of a Doctor’s degree

313994 GnenfiwussraudSeygien
a DY ! i aa ea
Fniladunau : agflunaefiivrasenmnsditnm

myeNaaNNENy TSy venensaTuiodia
313994 Ph.D. Thesis

Prerequisite : Consult major professor

Research leading to the completion of a Doctor’s degree
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n. vaneRTAnwT b 30 37.5 70 57
NRNAIMWBINGY 30 15
NN FInNENAT U WRIMEAS 19 17
naadTinenenaasuacasineans 21 25

2. UNINIVUANY 144 180 218 216
mju%mﬁugmﬁmiw 77 77
QOEEE At 141 139

A. NIAT AN 6 7.5 8 16

WENATINANIANINES 180 225 296 289

WP Dt INTINASIuNANGRsYRY dnNuAmMeNsINNISMSaNANIN (dNa.) W.¢. 2548

213 WinuBuhwauukinaangaan

NYNITANAINYY (English)
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sRanemenmsunng 5 5
WeNBINENILINA 10 10
WenINenAdain 4 4
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VWuEManS 2 2
AWAINEMIMSUNNE 1 1

EptYl 77 77

nq‘u"miw (Clinical Science)
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n'zsmaméﬁuﬂ 2 2
dapensas 27 23
ghendasuazuiiaginen 17 17
Tae widn ar3edanen 3 3
20slsdGnd 7 9
2 1e5eanS 27 23
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