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viowfiuinunudalisni1 30 wihefn vielduiiiuszaunsallitosnin 2 3 fumside
vioindindiiedomieduiussuauiniisAnwide uazdftuaudamiuansoway
Fnoamdivsnefiazvininerdnusle

4, ﬂmamﬁ’auaﬂmﬁamﬂﬁlﬁagﬂu@aaﬁﬁwaﬂﬂmsﬂﬁ:umsu'%mwa”ﬂqmﬂis'«j’mwﬁm

a a
VIINY

VIANEAT UUU 2 (WHU A WU N2)

1. Widulumuusemeuvninedoded 15es msfuasinndr@nvselundasUnisfing
2. dudamsAnuduuSyaes aindiinemieaniiviiisades viedieuwii 910
an1fugauAnunitdninnuldanssnssmsgaudne ngimand Idunazuinnisu fuses
a7

3. fenadutuaranadelitosndt 2.50 wiedmdvutuaramadoamg s uTine
liifosndn 2.50 lnefimirsAnasauannnszuiudsmniedainemiefisusinlininia 30
VAVe Rl

4. puantiuenmiionnilvieglugasfidavesraenssunisuimndngnsUssdianuian

IINe

2.3 Usyn1vaetinfAnw i snidn

M enugsunwismsussmalsiiiiome
ANUSPUAtinaan s/ Aneaansliiieame
ﬂ'mJ%’Uéfﬂuﬂﬁﬁauﬁzﬁuﬁgﬁu
tindnulivszasdaziFouluainfiaeudadonls

Y

Jn@nyvInUsraun1sallunisyinide

RORXO
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2.4 nagnslunmsandunisieutletem / desrinvesindnuilude 2.3
M fRnssuaSuinegdiinfnuiSounvdinguisiiy
M Sanmsuguimatindnwilue wuzthnsnadmanedia mademsiSoulundngns
M weunsneniihiienansdivinunliudenansdnnauiminfiaondesqua dnidenly
Augthuntnfng

M dnfenssuasumnufifeafiunsiidy

2.5 uunssutinAnwuazddnianisanenlusses 5 Y

Ynsfne 2566 2567 2568 2569 2570

AMamsanendl 1| 2 1 2 1 2 1 2 1| 2

WUV 1 (L N wuu nl) (nadn@)

FulnAneIinndnazsu 5 5 5 5 5

utinfnenazaslundngns

U 1 5,0 50|50 5|05/ 0

Fudi 2 ol o | 5| o |50 5|05/ 0
334 5 0 10 0 10 0 10 0 10 0

SruauinAnefinnainazdisanisane 5 5 5 5

WUU 2 (WU N BUU N2) (nnaUnG)

Suautnfneiinainazdu 10| 5 10 5 10 5 10 5 10 | 5

IuutnfAneiasanlundngns

%uﬂﬁ 1 10 10 5 10 5 10 5 10 5
%u%ﬁ 2 0 10 5 10 5 10 5 10 5

FuruiinAnenianinazdisanisanen 0




2.6 SUUIZUIUNULLNY
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1. yeudeyasuuszan 3 U lngduunsgazideanurdonisiausnsussas

Yauuszuna
LAWY U 2566 (Uszuauns) U 2567 (Uszuaums) U 2568 (Uszanaums)
qudssana quUdssaney wiseana | suuseana udseuna qudseuna
WRUAY Ruseld LAUAY Ruseld UNUAY Ruswld
ATIBPUNTEDU
474,017,400 70,804,600 | 436,036,100 | 70,804,600 440,396,400 | 70,804,600
Yy 2,180,500 0 0 0
UINTIFINTUNEIAN
0 1,714,500 0] 1,628,800 0] 1,628,800
vy gemann fady
Muﬁﬁml,az?ﬂluwméuam 0 400,000 0 | 360,000 0 | 360,000
atiuayivng
343,300 1,802,200 350,200 | 1,712,100 357,200 | 1,712,100
UIMTUUINGAE
33,653,000 28,011,500 33,989,500 | 24,650,100 34,329,400 | 24,650,100
U 510,194,200 113,700,000 | 470,375,800 | 110,122,800 | 475,083,000 110,122,800
s’auﬁ'&ﬁyu 623,894,200 580,498,600 585,205,800

2. Anlganeneiinal

VIANgAS WUU 1 [Wiu n WUy n1] 100,000 umsienangns Un1sAnwiag 50,000u1/AU

Ma”ﬂfqmi BUU 2 [LWUW N Uy N2] 100,000 mmiawé'ﬂgjm Yn1sAnwiay 50,000019/AU

2.7 STUUNISANE

M uuududeu

1 4 a a ¢ & [y
D wuumslnanudedsiuwidunan

! = ! = 2 (Y
D LL‘U‘U‘V]NbLﬂaN’WUﬁEJLLWiﬂ’]WLLﬁ%LﬂS\‘ILUuﬁ@%aﬂ

a < a o A ) .
O wuunmslnansdidnnsedindidudendn (E-learing)

O wuunmslaamsdunesidn
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2.8 N1518ULAUNUENA 518V ILATNITAINZLTIULSIUTINNNIINYIAY
1. Wuldanutdetsuunninedeeslud Ismen1s@nensesutugin@ne w.A.2559

2. Wulumudssmatudieivnetds  andnendo@odnl 13os wuufiRnisasu

LEUNISAN®T NNSE18E19713% N15SUleUTNANwIkazNISHgUlaUNUI8ARYBILNFANEN

YA AN

3. ndngasuazansdfaeu

3.1 viangns

3.1.1 MUIUKU280A

VANEAT WUU 1 (WHY N LU N1) S1UUMheinsIunaeniangns 36 ydlenn

VENEAT WUU 2 (UHY N WUU n2) Snumheinsiunaeavangns lidesndn3e wiefna

3.1.2 Taseaianangns

3.1.2.1 1AS98TNUANEAT WUU 1 (KU A WUU N1)
IUIUNU28AAN squmaawé’ngm 36 %UwNA

2 a 4
. USQEYTUNUS

202797 Ingninususgaln 36 aein

9. NAINTITUNIIIBING USENauAe

1.

JNANH DI WELLUAZ L EUBNALTIN T BN U NEN TS lumsa UL
pgatpenIANSANEIa: 1 ASe Wuswulddesnit 2 nansAnw
NAILANENINUSUS DE UNT VB NS RNUSA IR SUNSHELNS YiSaaeatay
lasumsmausulimeunslunsansseaunineglugiutoya TC Tier 1 visoly
[Y] aaa @ a Y] a a 6’5 &
N3asseRunAninunmuwazdunisensuluidnnmsiuaiuivuu 9 vse
a PRI P d v ~ Aa & ' P ° I3
AU VINNEIVDY 19EINTEITUUA 99T NSARNUN BE 198 DLl BaLLEND WU
seeenMeg 1o 3 U uazliningiadeunnn mussunAnulagg nsan il
ATIVADUUNAIN (peer reviewer) Faduyananisusnainuainraean1iy

v o & a & = A a ¢ oA & A
PYNUDY 3 AU NIY Qﬁiﬁqiﬁﬂlqﬂqiuuaﬂﬁ]LNEJLLWﬁLUuEIJLalIﬁQWlIW NIV UFD

a & s Ao 1

diannsednd Ammuan1smewnsag uulueuda InefitnAnyiluteusn
(First Author) aeitiay 1 1389 wiauszudin (Affiliation) aegtiaedn A1A3N
281 ALINYIAIENT UN1IN8FLTeslnal (Department of Biology,
Faculty of Science, Chiang Mai University) hag nfinuifa9ulauonay
einusvIedunilvemanuInglnus lunsUTEYINSTERUYIRT
2 A [ a 1 ¥ d{'

Wunwensuluanuiv sgeides 1 589

AN RIS IANYITNULUUT BN URAYIT A VNS nnA

NSANYN IRBNIUANUTILYEUYRIU T 5 UNTIUNS TN AN EUTL IR
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A. nszuaLIThitdunileinazeau
1. muReulvvesdudininends A1wsange

2. anudaulvvesanvivn - laidl -

3.1.2.2 Iﬂiﬁﬁ%ﬂﬂ%gﬂgﬁli WUU 2 (LY N LLUU N2)

é’ﬂmuwﬂwﬁmwmaawﬁngm laidaenin 36  wUwAR

fl. NSTUIUIVTIU lsitiesndn 21 wuwna
1. nszviivluseautadindny laidaenin 18 wiein
1.1 nszunudnlud1viveniy laidaenin 12 wein
1.1.1 nszuivnvsnu 5 Wuene

202791 dunuUSgenn1ediainen 1 1 wiheda

202792 dunuuTe vnegninen 2 1 wiheda

202833 @ffi987N19TINN 3 wuenn

1.1.2 ns¥uiwigaen laidaenin 7 wighe

TidensounszuIUAITINEUNUSAUNITYIAINLITNUS 210

AsEUITIn e lUkaznTE LI TEAUT NN ANEIVBIN1AIVITIINeT MNuanwileaInd

202701  Tnslndinen 3 vddein
202718 souldvioIngnseauluanavotiuad 3 vid3ein
202731  WugeanIsERU@ad 3 v
202735  fugmansusesng 3 vd3ein
202736  T¥Inerseavliang 3 yid3ein
202737 WUGAAATYITAINTT 3 ytgin
202739 msmasuuagalvl (Budes) 3 yaein
202742 sioulsvioInen 3 vd3ein
202743 @3TINLIVDINTAUNUS 3 mhenn
202744  LULNUDRTUYDINY 3 e
202748 @Tinevesivvdanniuiien 3 vidaein
202749  @3TINEINITLATEY 3 NEAn
202759  misAinwdaszdmiuinAnwdunndnw 3 mein
202761  BUNTHIGIULAZATIIMUING 3 wihein
202762 plauwnnlgluilvesiny 3 mgin

202763 lusleladduas 3 Mqefn



202764
202765
202770
202773
202775
202776
202782
202783
202802
202803
202804
202807
202843
202844
202847
202848
202849
202871
202873
202883
202889

aymﬁmumaawm%l@aﬁuﬁ
auﬂsu‘imumaqmauazmé‘m
TAINYIVBINTUN S DU
aa

FATINEN
gl
UIAINYIVDILUAS

o = ]
Msadegluiey
NEANTIUINGN
Lagn
weSluldvugs
WeFAIRATUES

= v =
AMsERANTMIELERlLUN
enliinatuas
a15UsznaunAgnilluny
milﬁ‘u‘[mLLazﬂ’mUﬁaugUé’mmaaLLuaa
wialulagndsnisiiusnedvenalsl

A ~ =
QUHE LR B R PR R
Wemanskazn1ITeN Ui

[ & & 1

N139YINYERIU
IINY1FIAY

PUDLEDNATINTIINE

1.2 NSEUIITIUNENUIV NI (213)

1.2.1 ASZUIUITIVIAU

1.2.2 AszudIvden (813)

16

3 NUBAN
3 wdwin
3 wwin
3 wwin
3 wdwin
3 wwin
3 win
3 wwin
3 wwin
3 NN
3 wdwin
3 NN
3 NN
3 Kwin
3 N8N
3 NN
3 NULAN
3 Kwin
3 NUL8AN
3 Kwin

3 UUIBAR

Ly 6 wdwdia

JEtY

Taiu 6 niedn

HnAnwienatdeniSeunszuILIvILenaI I A NIZ A UANLLTIUYE U919 TENUT NN

VEOAMYNITUNTUSIIUANERTIIAIUAUTEY

2. N3zUNAVITEAUUIYYN

= a 4
U, USEYQIUNUS

o
a o

STugs (213)

Y

202799 AnednusUsgyn

A. NSTUIUITININUNUleRndLEY

1. autoulwvresiudinine1ds  wsIng

2. muleulvvesarvivn

- lud -

Ty 3

15

UILAR

PUILAR



17

3. NINTTUMIIvINIg Usznauiog

wasuAngrinudviedunisvewanuinerinuslifunameunivie
sgateglisumsnousulineunslunsasszfunafieglugiudoya TCI Tierl
yielumsanssesuniaideunmuanduiivensuluadinmsluan iy 1 vie
anainfifAeates lnersansiudosinsiifuioswaiominaue Wussezoa
281988 3 U warlin1sns IR0 UAMANUBIUNANUIAUNVISIAIRIATIRARUUNAIY
(peer reviewen) FaduyananisusnanvanuatwanIty edistien 3 au Vsl
aﬂiawﬁmmiﬁuammLLWi’LﬂugﬂLﬁuéaﬁmﬁ visoudedidnnsotind Al muams
weounseguueudaay v waunsiuunanuatuiiu (Full paper) Tutenans
WELNSN15UsERAINT (Proceedings) sefuununmid Midufivensuluanuris
ol wanuiweunsiuagdesiiindnuufuionsnedielion 1 Bos ndouszydadn
(Affiliation) 281918871 AMATVITIINGT AMLINYIAIENT UN1INBIRELTeln

(Department of Biology, Faculty of Science, Chiang Mai University)

3.1.2.1 Type 1 (Plan A Type Al)

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

B. Academic Activities

1.

A student has to participate seminar and present paper on the topic related to
his/her thesis for 1 time in every semester for at least 2 semesters.

Master’s thesis work or a part of thesis work must be published or at least
accepted for publication in a national journal listed in TCl Tier 1 database or
national journals which are qualified and accepted in the field of study or
related fields. The journals must regularly and continuously publish for at least
3 years. The quality of publications must be evaluated by at least 3 peer
reviewers from various outside university. The journal can be published in both
print and electronic, which have an exact schedule. At least 1 main publication
of the thesis work must specify the student as the first author with the
affiliation of Department of Biology, Faculty of Science, Chiang Mai University
and student has to present his/her thesis work or part of thesis work at least

once in national conference that is accepted by the field of study.
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3. A student has to report thesis progression to the Graduate School every

semesters which approved by the Chairman of the Graduate Study Committee.
C. Non-credit Courses
1. Graduate School requirement : English language

2. Program requirement : none

3.1.2.2 Type 2 (Plan A Type A2)

Degree Requirements a minimum of 36 credits
A.  Coursework a minimum of 21 credits
1. Graduate Courses a minimum of 18 credits
1.1 Field of Specialization a minimum of 12 credits
1.1.1 Required courses 5 credits
202791 M.S. Seminar in Biology 1 1 credit
202792 M.S. Seminar in Biology 2 1 credit
202833 Statistics for Bioscience Research 3 credits
1.1.2 Elective courses a minimum of 7 credits

Select courses in the field of specialization related to his/her

thesis, list of courses as follows and other graduated courses of Department of Biology.

202701 Protozoology 3 credits
202718 Insect Molecular Endocrinology 3 credits
202731 Cytogenetics 3 credits
202735 Population Genetics 3 credits
202736 Molecular Biology 3 credits
202737 Integrated Genetics 3 credits
202739 Next Generation Sequencing (NGS) 3 credits
202742 Endocrinology 3 credits
202743 Reproductive Physiology 3 credits
202744 Plant Metabolism 3 credits
202748 Postharvest Physiology 3 credits
202749 Developmental Physiology 3 credits

202759 Independent Study for Graduate Students 3 credits



202761
202762
202763
202764
202765
202770
202773
202775
202776
202782
202783
202802
202803
202804
202807
202843
202844
202847
202848
202849
202871
202873
202883
202889

Systematics and Evolution
Chemotaxonomy of Plant
Advanced Bryology

Systematics of Helminths
Taxonomy of Fruit and Seed
Tropical Plant Ecology
Limnology

Aquatic Plants

Insect Ecology

Transport in Plants

Ethology

Aquatic Insects

Advances in Trematodes
Advances in Cestodes

Vocal Communication in Birds
Advances in Pomology
Secondary Compounds in Plant
Insect Growth and Metamorphosis
Postharvest Technology of Fruits
Senescence and Aging of Plants
Forest Restoration Science and Research
Wildlife Conservation
Sociobiology

Selected Topics in Biology

1.2 Other courses (if any)

1.2.1 Required courses

1.2.2 Elective courses (if any)

advisor or the program administrative committee.

2. Advance Undergraduate Courses (if any)

a maximum of
- None-

a maximum of

a maximum of

19

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

6 credits

6 credits

The student may select other graduate courses(s) under the agreement of the

3 credits
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B. Thesis

202799 Master’s Thesis 15 credits

C. Non-credit Courses

1. Graduate School requirement: - English language

2. Program requirement - none

D. Academic Activities
Thesis work or a part of thesis work must be published or at least accepted for
publication in a national journal listed in TClI Tier 1 database or national
journals which are qualified and accepted in the field of study or related fields.
The journals must regularly and continuously publish for at least 3 years. The
quality of publications must be evaluated by at least 3 peer reviewers from
various outside university. The journal can be published in both print and
electronic, which have an exact schedule. QOr proceedings presented in
international conference accepted by the field of study. At least 1 publication
of thesis work must specify student as the first author with the affiliation of

Department of Biology, Faculty of Science, Chiang Mai University

3.1.3 ASSUIUIY
(1) NUINIVIVIAY UUILAN
202791  dunuUTyglnnediiven 1 1(1-0-2)

(M.S. Seminar in Biology 1)

202792  dununUTylvnnggaiven 2 1(1-0-2)
(M.S. Seminar in Biology 2)

202833 @QRITENINHININ 3(3-0-6)

(Statistics for Bioscience Research)

(2) KUV UADNTUANVIIVUANIE  MIUTIWATATUAN WIDNTEUININDU N19197159NUTnw T

AULAUTOY
202701 wswdinen 3(2-3-4)
(Protozoology)
202718  seuliviodnenszauliianaveLua 3(2-3-4)

(Insect Molecular Endocrinology)



202731

202735

202736

202737

202739

202742

202743

202744

202748

202749

202759

202761

202762

202763

202764

202765

TugAEnssEAuLad
(Cytogenetics)
WUgAEnsUTEYINS
(Population Genetics)
FInenseauliiana
(Molecular Biology)
TUSMARSYITNINIG

(Integrated Genetics)
MIaEuuagAlvl (Dudes)
(Next Generation Sequencing (NGS))
moulsvioinen

(Endocrinology)
#3TINY1VRINTTAUNUG
(Reproductive Physiology)
LIV DATUYD I

(Plant Metabolism)
a3Tivevasindanisiiuiien
(Postharvest Physiology)
A3TINYINITLATY
(Developmental Physiology)
nsAnwdaszdmsulnAnwiUadinAnu
(Independent Study for Graduate Students)
DUNTUITULALITUING
(Systematics and Evolution)
waluuvnlgluduasing
(Chemotaxonomy of Plant)
lusTelafduge

(Advanced Bryology)
AUNTUITIUVDINEBLTATUN
(Systematics of Helminths)
BUNTUITIUVDINALALLUAN

(Taxonomy of Fruit and Seed)

21

3(2-3-4)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3 (3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(0-9-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)



202770

202773

202775

202776

202782

202783

202802

202803

202804

202807

202843

202844

202847

202848

202849

202871

TAMINYIVINYLURTOU
(Tropical Plant Ecology)
BATINY)

(Limnology)

stuslihin

(Aquatic Plants)
UFINYIVDILUA
(Insect Ecology)
nsaLasslueg
(Transport in Plants)
NEANTIUINGN
(Ethology)

waae

(Aquatic Insects)
ne3lulsidug

(Advances in Trematodes)

[
a v A

WySAIRA UG

(Advances in Cestodes)
msdeansiedesduun

(Vocal Communication in Birds)
Ineliinadugs

(Advances in Pomology)
a15UsEnoUnAunilluny

(Secondary Compounds in Plants)
milﬁu‘[mLLazmnﬂ?iaugﬂéwwaumaa
(Insect Growth and Metamorphosis)
waluladndsnisifiuiesvewald
(Postharvest Technology of Fruits)
nsidennuegiazn1sionguesiiy
(Senescence and Aging of Plants)
'3‘1/|snmam§uazms%{famsﬁlwdﬂﬁ

(Forest Restoration Science and Research)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-6)

22
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202873 MIpRINUERIUN 3(2-3-4)
(Wildlife Conservation)

202883 A INgIdIAY 3(3-0-6)
(Sociobiology)

202889  T0LEDNATININTIINEN 3(3-0-6)

(Selected Topics in Biology)

(3) BUINIVNABNUBNAIVIIV AN
nAn®19719 AN 8 UNTEUILITIUDNANVIBNANZLAMINALLTIUYI UV 19712150 UT NN

VEoANZNIINNTUSIVANgs iR iuyey

(8) waaU3ayeylinus
202797  AneinusUsgaln (Master’s Thesis) 36 WEAR

202799  AnerlnusUsaaln (Master’s Thesis) 15 wihefn

(5) nuandvfldduniieinazay
laifi-

VUGG ANNUUNYVDILAYIRANTEUIUIU
- 9

SPANTEUNATM I uadusaY 6 wdn aeseluil

1. 187 3 AN LARSDS ARME uarAAIY/ @ inTinsrundviudaie
2. L@UNANT0Y  LARIDY NILVIITZAVT TN AN S
3. @INANAU LA VI LU Y3
“0,8,9”  uandy szl
“1” WARID nszuIIvluanuTIneveseas (cell biology)
“2” WERIDY N3vUIATIUA1v19aTIINYT (microbiology)
“3” AR nszunAnluaviugaans (senetics)
“q” WAAIDa NrUIATIUEETTINYN (physiology)
“5” TGI28aN nsvuaAvtuaIvIdugIWIne (morphology)
“6” AR nsruIIT U1 v10YN TSI (taxonomy)
“7” WARID nsruITluateIng) (ecology)

3. RINANMNY  WanaDa BUNTUYDINNIAVIVDIIV



3.1.4 WAAIWNUNITANEI

3.1.4.1 ¥ANgAT WUU 1 [WWY A WuY n1]

24

Ui 1
aANsANET 1 wuaein aANsANEd 2 wuEnn
amzidouiieliudnsvesmineds 0 202797 | InednusUTeygin 12
Register for university services Master’s Thesis
aaukudoulunudngu - -
Pass English language examination
requirement
LEUTITBLATIIINETINUS -
Present thesis proposal
37U - 374 12
Uil 2
aAN1sANET 1 e AANSANET 2 e
fin fin
202797 | IneniinusUsggln 12 | 202797 | AnendnusUsgain 12
Master’s Thesis Master’s Thesis
WNTINFULU LA UL EUONAITY - WATINAULU A UEUONAITY -
Participate seminar/present Participate seminar/present
paper paper
douiIneiinus -
Thesis defense
374 12 373U 12
FIUNULAN AREANANEAT 36 vUENA
3.1.4.2 ¥ANEAT WUU 2 [UHY N WU n2]
Ui
AAMIANET 1 wqenn aAMsAnedi 2 wienn
202833 | @ffIvenI9wININ 3 I LaeN 7
Statistics for Bioscience Elective courses
Research
den 6 202799 | InerdnusUsgyyn 3
Elective courses Master’s Thesis
aawimﬁaul%mmé’mqw - l@uenUelATIs N dnus
Pass English language Present thesis proposal
examination requirement
394U 9 394 10
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Uit 2
aANsANEd 1 niEin AANSANET 2 AYRlnLE)

202791 | dununU3galnmedyine) 1 1 202792 | @Sy lvnsdininen 2 1

M.S. Seminar in Biology 1 M.S. Seminar in Biology 2

A den 3 202799 | InerdnusUTeygln 7

Elective courses Master’s Thesis
202799 | AneniinusUsggln 5 AOUINLILNUS

Master’s Thesis Thesis defense

574 9 574 8

sumieinnaeanangaslitosndt 36 wiaefin

3.1.5 A195UNEANHAIZATIUIUITY (N lneuazn1endengy)

seylilunierian




a L4

3.2 ¥ AunialasANAivesdnRsy

9
o

3.2.1 911394 SuRAYaUNANgAS/ 813158UTEIMENEAS / 919158dau

26

ii Fo-ugna Aoudin1sAnw (@1v1) oty Uszie AMTTUADU U
Viidnusansine (Weva./ dUai NASIUINY
Yaguu dousulgs | Tuszes 5
Vangns U dgn
3 uel. §3 | UL (309
1 | 9A.07. HUNT Ph.D. (Developmental Biology), Kanazawa University, 20.3 | 0.5 203105 20 (4)
WUy * Japan, 2009
M. @Inen), Winedudedv, 2546
WU, @7Ine1), unieauidiosiui, 2542
2 | WA.AS. SNINA Us.a. (Wugmans), inninendeuiing, 2554 16.7 | 2 167 | 2 15 (3)
Astlvgau * MU, @INY1), WIINYEELNYATAERS, 2548
3| 9.95. USUNS A, @en), inInenaedednl, 2559 222 |1 222 |1 8 (6)
WIUNIMNA * MU, @NNe7), W Inenaedeelng, 2550
4 | NA.AT. AUNNT Dr.rer.nat. (Zoologie), University of Innsbruck, Austria, 233 | 16.9 233 | 16.9 45 (10)
WAULNYS 1999
WAL (@e), InIenaediedlu, 2535
MU, @INe1), uiInenaeideeiug, 2530
5 FA.AT. NIUAN Ph.D. (Agriculture), University of Tsukuba, Japan, 2001 10.7 | 17.3 10.7 | 17.3 57 (9)
NIV WL (NYATANEAT), UNINEIRBLNEATATERS, 2535
MU, (NEATAERNS), WnINeaeLTaelu, 2531
6 | 36.A5. WA M., @FANeN), W ingaeidediv, 2550 17 |87 17 |87 41 (10)
AUuane MU @), W IneaeLdeaiv, 2543
7 | WA.A3. 9uUTY Ph.D. (Agricultural Science), Gifu University, Japan, 2008 | 19.5 | 13.6 19.5 | 13.6 14 (5)
15nv WAL (FATIINGIDAIMNTIN), PANINTUUINGSE,
2548
WU (RATIINE), PABINTUNNTINESY, 2546
8 | WA.AT. 3156 Ph.D. (Applied Biochemistry), University of Tsukuba, Japan, | 21.5 | 1.7 215 | 1.7 15 (3)
FINA9 2004
WA (WONWANERS) N TIVENABINYASAERS, 2542
WU, (WVEIL) WAINFLVIULALY, 2538
9 | NA.AT .TOUD Ph.D. (Environmental Toxicology), University of London, | 7.4 | 3.6 74 |36 52 (6)
NaSNY UK, 2000
WM. @VIne), Winedudedlv, 2538
MU, @1N87), YRINYIBEVIULAY, 2534
10 | WELAg. zﬁfgaﬁ M.A. (MeEEnsIanIn, a;maaﬂiaiwﬁmma”ﬂ, 2557 256 | 2.1 256 | 2.1 14 (8)
Junsm MU, (WAlladTin ), urminenaedediv, 2552
11 | NA.AT. LAY WA, @FAnen), Wrinesudediu, 2547 175107 | 1751 10.7 19 (4)
ey . (nenmansaunndey), ininendededng, 2543
MU, @), unInendedesled, 2541
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UTUUOU “dudnwal, 2554
W @7ven), imnvedudednd, 2548
WU @), Wmnenaedesug, 2545
13 | wA.as. suimil Ph.D. (Systematic Botany), Leiden University, The 178 | 1 178 | 1 10 (7)
Sl Netherlands, 2014
M.S. (Biology), Leiden University, The Netherlands, 2006
n.U. (nd¥eans), unaInsalunIviends, 2546
14 | we.ag. sHen Ph.D. (Environmental Science), Kanazawa University, 209 | 2.6 209 | 2.6 29 (5)
RN Japan, 2005
M. (renranidunnden), Wmvedanuaseans, 2539
MU, FENmEns-1nens), IRTMINGIaBINEAIAERT, 2536
15 | WA.AS. Usyas WA, (@Ing), ininerdededinl, 2548 218 |72 | 21872 29 (3)
YwuIIl MU, (NEATAERNS), UNINLEeLTeelud, 2542
16 | .07 Uizaﬁncﬁf Ph.D. (Forest Sciences), University of British Columbia, 19.3 | 15.3 19.3 | 15.3 54 (11)
TIOANAILINA Canada, 2001
M.S. (Botany), lowa State University, USA, 1996
WU, @V Inen), unmivenaeien, 2536
17 | 2.03. USEms U5.0. (ANUVAINMANENITINTNLALTVINEWIATLG), | 198 | 45 | 198 | 45 5 (4)
UNTUYY W Ingaedeslul, 2561
.U, (RaT1INE1), unIneaesdesing, 2553
18 | WA.AS. Auasni Ph.D. (Plant Biology) University of Illinois, USA, 2013 19.7 | 6.7 19.7 | 6.7 15 (5)
lenerTam M.S. (Plant Biology) University of Illinois, USA, 2009
MU, @) WnIneaedeele, 2548
19 | WALAS. Wyl M.A. (WAlUlagTinwn), unInenaewdeslra, 2558 112122 112122 30 (6)
sfeTan MY @1Inen), ynInenduTeslug, 2534
MU, (NEATAERS), WINeaeLTaelua, 2530
20 | sA.a9. dadu Ph.D. (Plant Sciences), University of Manchester, UK,, 245 | 4.6 245 | 4.6 50 (16)
Loantiudna 2009
M.Sc. (Biological Sciences), University of Manchester, UK,
2005
MU @), W IneaeLdealna, 2545
21 | ueios. B Ph.D. (Biology), University of Essex, UK, 2000 224|116 |224 | 116 | 82(15)
nIENaN WAL (RVIIMNET), WImedeuiing, 2537
MU, (WATANITWINE), NANINEPTeabn, 2534
22 | 8.05. 3575911 M.A. (@33Ne1) WIneaeLdealn, 2560 25 |38 25 |38 7(3)
UaYLATEY .. @) WnIedudssing, 2554
WU, (@nen) unineaedesin, 2551
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Uguen3d WAL (RTIMET), WAINEFNATANERNT, 2542
WU, @7INe"), unIneduiieslng, 2536
24 | 9.03. 1A Ph.D. (Forest Sciences and Forest Ecology), Georg- 29 |05 29 | 0.5. a(4)
1ANYB9 Ausust-Universitat Gottingen, Germany, 2019
WAL @) urinenaeidesing, 2557
MU, @)W InedeTeeing, 2554
25 | we.es. @3NS U3.0. (9AUladTInnness) drinenaenenseans, 2551 | 21.6 | 2.3 216 | 2.3 14 (5)
WAV inn WM. (Wugmans), inTinendeinuasmans, 2544
WU @NNe7), WAMINeaenuRsAEns, 2540
26 | 57.95. @370 Dr.agr. (Molecular Genetics), University of Bonn, 98 |52 9.8 | 5.2 126 (22)
BULAY Germany, 2005
WA @FAve1), Pansalunninesy, 2539
MU, @INe1), uiInenaeidesiud, 2536
27 | WAL.AT. gNTITT Dr.phil. (Geographie), University of Saarland, Germany, 15.4 | 6.2 15.4 | 6.2 25 (3)
o303 1999
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WM. @Aen), aIvendewesil, 2535
28 | WA.AT. NN MW.A. @FAnen), W inesuidediv, 2547 31.4 | 10 31.4 | 10 a6 (7)
LAULNYS WAL (MEANAAIEAS), WINEaeLTealnd, 2537
WU, (wallansinmng), unIneduiieslng, 2533
29 | 9.5, AWILIUN U1.0. (ndvaikasngnuadl), univenaouieg, 2557 | 15.6 | 3 156 | 3 12 (8)
Tufivg MU, @1Ne7), W Inenaedeelng, 2549
30 | A.99. aﬂmﬁﬁ Ph.D. (Biological Sciences), Aarhus University, Denmark, 199 | 3.1 199 | 3.1 55(13)
U9 2008
M. @VIne), Winedudedly, 2544
MU, @7INe7), unInenaeldeslug, 2540
31 | WA.AS. 89AMN MWM.A. (@33e1), WInenaediesluyd, 2551 255|121 | 255 | 12.1 27 (9)
s M. @ne), Winedudedu, 2546
MU @), WINedeTeainy, 2544
2 | we.es. daasy Us.0. (@3n87), UMINe1a8vauULNY, 2559 209 | 2 209 | 2 28 (3)
Yeneda MY @1N87), WINPT YVOULNY, 2555
MU @VINYT), WANINYI1G8VBULAY, 2553
33 | 9A.99. qw’na VUG Ph.D. (Plant Physiology) University of London, UK, 2002 | 21.2 2 212 | 2 41 (4)
MU, @INY1), uiInendeidesiug, 2538
34 | WA.AY. Us.0. (@edl) uninendeuiing, 2557 216 | 12 | 216 | 12 26 (9)
9us1 Jayan WA, @ edl) uvnInedeniing, 2552
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Felns Hokkaido University, Japan, 2013
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WRUTLAAINITNTEANLAUTURAYOUNINTFIURAANTNSI38UFINUANGAT (PLO) gnszurudv (Curriculum mapping)

ASZUIUIVT

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

ATTUIUIBIVIAY
202791 dununUTeylnvnstainen 1

M.S. Seminar in Biology 1

202792 dununUTeyglnnadine 2

M.S. Seminar in Biology 2

A

202833 @@I38N19TINN

Statistics for Bioscience Research

ASTUIUABLEDN

202701 Inslngyinen

Protozoology

202718 seuliviodnenseauluanavotuuas

Insect Molecular Endocrinology

202731 WugAARSIEAUAR

Cytogenetics

202735 fugmansuszvIng

Population Genetics

202736 Fvinersyavliiana

Molecular Biology

202737 Fugmansysan1g

Integrated Genetics

9¢



ASZUIUIYT

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

202739

msmasuuagalvl (1Buiiea)

Next Generation Sequencing (NGS
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e In1sUsziliuaiseu AnulrinisuseliunuanInase kaziasnisuszilluavainvane

Y

(UAD.5 1UAD.6 WAy UAD.7)

6. Sauayun1siseu;

6.1 ninensn1siseuNsaauniiogiay

a1 3T VInedianunsanlusmuagiuginugiy gunsalnsaeulazn1ITedMTUNIUAY

g1 PIWdTEUUAITAUmNA Vesayanintsdouavinsansiiiettesiudvine nivelidnAnwled

nsAnwILTLRumeaueaviinivloyanaginldiven s

6.1.1
6.1.2
1.

2.

3.

a.

5.

6.

7.

8.

a0ud]
1. 21A153979nen 1 Snuituiisinienans 3,000
2. 81153980 2 Snuitudisinienans 2,400
3. 81A15793Me0 3 Smnuiufisinienans 250
4. 91A1577IN81 4 Smnuitudisiienans 300
5. 91A15ILUL ST 1A 1,500
6. 81ANTEANINAABY SnuufisInienans 800
6. lsasauUnITan smnuituilldans 200
7. 91A13 30 U aiginendnani  siuiuiiuiildaes 3,600
8. 81A15 40U AMINYIANENS Srunuiuildany 1,000
Snuitudisa 13,050
%128739%

ATNEUAT

ATNEUAT

ATTUAT

ATNEUAT

ATNEUAT

ATTNURT

ATTNEUAT

ATNEUAT

ATTURT

ATNEUAT

wheidenriageunnuluivueswaniueisssuvR(Toxicological Test of Natural

products )

Y 1

1 a v r-:qu IS . . .
NUILIYFAIVITN9VININ (Bioindicators)

a 6

nueIdumaluladadunis (Microbial Technology)

9

mh8‘3%’8LLwaﬂﬁmauﬁmazammwﬁw (Phytoplankton and Water Qua
neIdsuanfintednLuailisy (Lactic Acid Bacteria)
MNgIYUUAUATYFAR (Economic Insects)
mieddeayulnsuasnisduiug (Medicinal Plants and Reproduction)

nueIdueslnuaauuun (Terrestrial Arthropod)

6.1.3 iU UAN15338

1.
2.

Vel UAN5398n15unUn (Forest Restoration)

el URnTIdemsinnsideaiiergaiiy (Plant tissue culture)

a

Vel URnsITeANuaINaIeve99aun3g (Microbial Diversity)

lity)


http://www.biology.science.cmu.ac.th/research/Plant_tissue.htm
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13.

14.
15.

6.1.4
1.

2
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o URn15I38q aﬂemﬂnmml,maau (Environmental Microbiology)
WeslfjuRn1s3desienlsviednen (Endocrinology)
osftRn1sidemaluladudanisiiuiien (Postharvest Technology)
HosUfuRnIusT Tamatinmueaunani1dn (Fresh water Biomonitoring
Research)

ﬁaaﬂﬁﬁ’amﬁ%’afﬁm%umw (Aquatic Biology)

Vel URn53TeUsdnineUseend (Applied Parasitology)
ﬁmﬂﬁﬁ’aﬂfls%’awqmwmam%ﬁuﬁ”mua3Wiiquw€mmumﬂmﬁa (Ethnobotany
and Northern Thai Flora)

Vel URnsITeRugaansuazmaluladseiuwad (Genetics and Cell
Technology)

el uRnTIdeamsneUssynd (Applied Algae)

el URnsIdevenssalliinargutoyavesitanssas (Herbarium and Flora
Database)

Vel iR 5398083 Inen (Molecular Biology)

Vel URn1TIdengAnssuineuazineing1vesdniiinseandumas (Behavior and
Ecology of Vertebrates)
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1.1 1A509278737 1D
1.2 WATDILEANININLUY 3 3R

1.4 LCD projector
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http://www.biology.science.cmu.ac.th/research/Microbial_envir.htm
http://www.biology.science.cmu.ac.th/research/Endocrinology.htm
http://www.biology.science.cmu.ac.th/research/Postharvest.htm
http://www.biology.science.cmu.ac.th/research/Lotic_insect.htm
http://www.biology.science.cmu.ac.th/research/Aquatic_biology.htm
http://www.biology.science.cmu.ac.th/research/Parasitology.htm
http://www.biology.science.cmu.ac.th/research/Ethnobotany.htm
http://www.biology.science.cmu.ac.th/research/Genetic.htm
http://www.biology.science.cmu.ac.th/research/Applied_algae.htm
http://www.biology.science.cmu.ac.th/research/Herbarium.htm
http://www.ist.cmu.ac.th/centre/centre_postharvest.php
http://www.ist.cmu.ac.th/centre/centre_molecule.php
http://www.ist.cmu.ac.th/centre/centre_bio.php
http://www.ist.cmu.ac.th/centre/centre_medicine.php
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Y19 191 HPLC, MPLC, GC LA38931a3129F DNA La3aauileduny DNA (Hybridizing Incubation)
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- CMUL OPAC

ISIS OPAC
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Vosaa tuUTEne

ViosayareUsEing

M3ansdiannselind osaunnmuzInermans
- Academic Research Library - ACM Digital Library
- AGRICOLA - Blackwell Synergy

Science Direct Sci Finder Scholar

Springer Link - §1uteyainentinugineg
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Fuiiuadraniseniuauy i1 | Uiz | Vs | Va4 | Uils

1. ﬁmsﬂizﬁqwﬁﬂqmlﬁaml,t,mu AARNY WAENUYIUM A UNUANGAT
othatlosTnsinwaraninds IneflenansdiSuiinveundngaadnsm | x X X X X
Uszyuogneioy Souay 80 LLazﬁmiﬁuﬁﬂmsUswunﬂﬂ%ﬂq

2. fiwaziBuauesviangns MuLUY uAe.2 Tidenndedtunseu X X X X X
UINTFIUAMAUVIYIF Y50 UINTTIUAMIAAIVY/E1 U1

3. {91908unU99n5EUIWIYT Lags1wasdunvesUssaunsal X X X X X
AMAAUN (0731) MULUU 1AD.3 Lag 1A0.4 ag1taunaunsiUndeou
Tuwsaznansfnwlinsuynnseuinn

4. IAVINTIPUNANITANEUNITVOINTEUIUIY LAZTIBUNANTT X X X X X
ANEUN5YBIUTEEUNITAINIAAUIN AULUU UAB.5 LA UAD.6
TasunnnszuAnilideaevlundngas aely 30 Ju
naviutaniansAnm

5. daTemuHansA UM SYemangns muuu uae.7 nelu 60 Tu X X X X X
Mé’ﬁu@m%mﬁnm

6. fimsmugeunadugyivestinAnunmunnsguNansEeus X X X X X
firmuely ure 3 uwazupe.d G egeesdevas 25
yasnszundvidaaeuluusazdnisine

7. dmsiauy/UTulRnsiamsiteunisaeu nagnsnisaeu e X X X X
MsUszifiunansiious mnuansUssiunssidunuiisgny
Tu wre.7 Iuda

8. owndlFuinvaundngmsiildsunsuseidlual Idsusuugi X X X X X
AIUNTUITMINTIANIITNANGAT

9. 9MMIIFIURAYEUNENEATYNAULASUNTAAINIMNAYINTST Lae/13e x x X X X
Jednethatiosazniinds

10. d1wauyeaInsatuayunIsseunsaeu (@3 lsunisimunivinig X X X X X
wag/1303v TN lddeeninieeay 50 nel

1. szivanufimelavesindnwdgaving Jadialymififidenmnmmdngss X X X X
waslitesndn 3.51 anAzLuLy 5.0

12. sz9"1“11mmﬁawaiwm;ﬂ%ﬁmsﬁmﬁﬁﬁiaﬁmsﬁﬂm waglitesnin 3.51 X X X
MNALRULLAL 5.0

s @e) Tuusasl 9 11 12 12 12

Uty (Yei) 15 | 15 | 15 | 15 | 15

Fuadamiusn (o) (litfoandn 80% vasiausisuluudasd) 8 9 10 10 10
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AMARNUIN

1. A1E5UNYANEAZASZUIUIYN

2.92.701 (202701)  Iwslndaamen 3(2-3-4)
Protozoology
Reulviidasriuneu: muamiuteuvesaey

uni Wstngs tassas1emnluveadnsings nsinswunwazmnziasdnsiyngs Class Ciliata,

[ 1%
v a1 A o

Sporozoa, Sarcodina, Mastigophora Inslngaludsmindeslml wagdviva@nunmiiludwinasu

nstevearugnsTvedinglnd namnzidsdilaunasinou nsTndaiidudsanludniin way
dndun mssrunsasifsaiulnglngy madamaeginerdmiulnsings msfnwanuduiusids
Wannsveslnslndauagnsansiieados

Introduction of Protozoology, general morphology of protozoan, classification and
cultured protozoan Class Ciliata, Sporozoa, Sarcodina, Mastigophora, free living of protozoan
in Chiang Mai province and culture and heredity of protozoa, phytoplankton and culture,
parasitic protozoa in freshwater and terrestrial animals, advances paper in Protozoology,
molecular techniques in Protozoology PCR and sequence, phylogeny of protozoa and

advances in various journals

2.972.718 (202718)  siaulvioImenszauluanavauual 3(2-3-4)
Insect Molecular Endocrinology
Roulefidessinunou: ANUAUIUYO UV DU
m%’ﬂﬁ@ﬁugmmwwiaui%fviaiwmizﬁuimLaqasuamzum gosluusnnasuazdygyiu naln
nMsviuvessesluuiissiuwaduarluiana nnasugvsuaznsdeduniseengrivessesluui
seauldiana nsauAuulaggesluy N1suantoanvody gesluunasiwnmas ITuInN1sTEay
Tuanavessesliu maluladdnsofulusmidedenl e uaymsvihufoRnsiifeites
Basic concept in molecular endocrinology of insects, hormone receptor and signaling,
cellular and molecular mechanisms of hormone, agonist and antagonistic effects of hormone
in molecular level, gene regulation by hormone, gene expression, hormone and receptor,
molecular evolution of hormone and gene editing technology in endocrinology research and

related experiments
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2.92.731 (202731)  WugAEATITAUad 3(2-3-4)
Cytogenetics

Reulviidasriunou: muasfivreuvesaoy

lassaiawansdnsesidouvesansiugnssy suluukaznalnvedasuiy dugiuing1ves
lastuley wpslolnd wazlaslulowiion 2@¥weas Wlnda waznisrivaululeda wazauduius
AUNENAUTANAASVBUWAS N1TUTEHUATINIIRUTNTIY NMITAURUG LAaZNITAINUANA A1 UK
waiBsiunuuazguinlasiula wazn1sUszgndld madamaiugmanissfuigaduuuaaiuuas
Welaiana NusMAnSTEAULYaRYRIIYI YN THITUTEAULEARLAY T IAINING

Structure and organization of genetic material, types and mechanism of chromatin,
chromosome morphology, karyotype and artificial chromosome, cell cycle, mitosis and
controlling, meiosis and mendelian genetics relationship, genetic imprinting, reproduction
and sex determination, numerical and structural chromosome variations, and application,
molecular and classical cytogenetic techniques, human cytogenetics, cytotaxonomy and

evolution

2.92.735 (202735)  WugA1anTUTEYINT 3(3-0-6)
Population Genetics

Roulvfidastunou: mumwmﬁu%awaﬂi{ﬁau

aunaveIUTEYINILAENSHANLUURY Dunilsiumis Tafladada Suvulasluluume
fuaasiuvis neanasyd nswauiusliliuuugy mananluaneidendn msnaulnoidendnuas
JadefineliiAnnisasuwlasauddu m'iﬂmﬂﬁuﬁ: N1SARLEDN N1TWUINANEDELATNITONEN
UszrnNsvVNAaNLALIUIAYeIUTEYINS

Genetic equilibrium and random mating, one pair of genes, multiple alleles, sex-
linkage, two pairs of genes, polyploidy, non-random mating, inbreeding, assortative mating,
forces changing gene frequencies, mutation, selection, subdivision and migration, small

population and effective size
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2.92.736 (202736)  AInerszaulanana 3(2-3-4)
Molecular Biology

Reulviidasrinunau: mumafiuteuyeaon

aaﬁﬂizﬂauﬁugmmqmﬁ ﬁugmmaamsﬁuqﬂisu YUIUNTANENBATDYANIIRUTNTTY
gonundulusiiu Taseadedluy sinvesilun wmailadiefnvfidue wadafefnwiendiduie
wefiadfiefnulusiu

Chemical foundation, basic of genetic materials molecules, mechanism of genetic

information transfer from DNA to RNA to protein, genome organization, type of genome,

Methodology for DNA study, methodology for RNA study, methodology for protein study

2.99.737 (202737)  WUSAEATYIAINISG 3(3-0-6)
Integrated Genetics

Revlufidasrinuneu: mumfiuteureaou

lonN1auaznN1sNaaouN19aia kag N15018N8AGNYNEAINNYVRUNUNEG Uduius
syuIananaziaf-Uadada nsnmuumnalazduvulaslulaiing waz n191191U5W U838
wagBuiviliinne nsdionendnumziignauaudeduraiedumis Asfinauuuanysaiuagasdin
U9EI MsviukuivesduluddiTianininased 3-roudnduludadddianinuannassd n1s
genantugnIsuueniiiaded Auraunfvesdwulasiuley AnuraUnAvedlaswaielasiuloy
WugAEnsUsEYINT aNsiugnIsuLasnIntiangdn Mﬁ’]ﬁ‘ﬂ@x‘lﬁ’]iﬁ’uﬁqﬂiiu NSATUANNITUARIDDN
vos8u wedandluana sugmansgiauiu nsnaneiusvesdu fugmansuosuyye

Probability and Mendelian principles, dominance relation and multiple alleles, sex
linkage in diploids and gene interaction and lethality, multiple gene inheritance, linkage and
recombination, gene mapping in diploid, recombination in haploid, extranuclear inheritance
mechanism, chromosome variation in number, chromosome variation in structure,
population genetics, nucleic acid as the genetic material, function of genetic material,

regulation of gene expression, molecular technique, immunogenetics, gene mutation, human

genetics
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2.42.739 (202739)  msmdduluagalul (Duiiea) 3(2-3-4)
(Next Generation Sequencing (NGS))
Reulviidasriunou: muasfiureuveaoy
Uszifuazanuinuivesnaluladnismaiduivagalnd (Oudea)  msiSeufisunis
AATERBUTRALUUA9Y ToRdaideveaduiiod n1senserumaluladidulea WBuleaiunism
aRuLUakUULENeS  WBuleatumifins  nsUssgndldouied Wy nismaduiuavesans
ftusnssuitavan nMadduivavendndley nslisgidueniifue malensiufduiussewing
TUsiiufunsaionddn wenunsldnng
History and advances of Next Generation Sequencing (NGS) technology, comparisons
between different NGS platforms, the pros and cons of NGS platforms, enhancements of
NGS, NGS vs. Sanger Sequencing, NGS vs. gPCR, application of NGS e.g. whole-genome
sequencing, exome sequencing, mMRNA and noncoding RNA analysis, protein—nucleic acid

interaction assays and metabarcoding

2.92.742 (202742)  fauldviainen 3(2-3-4)
Endocrinology

= oy ' ' & B
wouluNdasrunay AUANUNUTDUVDIFDUY

PANNITYINUYBIS UL I5N150529TA885LuU Lassas1akarnunvessaulsvieludnid
nsznduvas nalnmvdssesluuanauesvesdnilifinssandunds

Principles of hormone functions, hormone assay, structure and function of endocrine
glands in vertebrates, and mechanism of neuroendocrine secretion in invertebrates

4

2.972.743 (202743)  &333N81VRINTHUNUS 3(2-3-4)
Reproductive Physiology
= oy : ' < v
wauluidawitunow: MuANUTILYOUTDIEABY
o (% =~ v 6 v IS &y v 6 = v ¢ v ¢ IS a a
MIMviuamA alensiuiugmeduazmedly waaduiug 2sduiugvesdmimelily msufaus
MIAWBY N15AREA NISLEEINANBRULENTVIAT LY WALWlag MIFUNUG

Sex determination, male and female sex organs, sex cells, female sex cycle,

fertilization, pregnancy, parturition, parental care and lactation, and reproductive technology
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2.92.744 (202744)  WULNUDATUVDINY 3(3-0-6)
Plant Metabolism

Reulviidasriuneu: muasfiureuvesaoy

Tnssadauasminfivossadiia unAniuguvenuunyoaduesiiy wdnnsmUANLLYUEE
Fuuaznalnnsmivauveaiia wunuedduuasn1smuadluian  LWUNUoATULAZNTAIUANTENIN
NI LRUlAYD I LLaSLiJLL‘VIU@’E%&JLLazmiﬂ’JUﬂmi%Wj’Nﬂ’]ﬁLﬁl’e)‘uﬁﬂ’]wsuaflﬁsﬁ

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

its regulation during plant senescence

1.972.748 (202748)  @35INeNvaINIRAINSIAUNED 3(3-0-6)
Postharvest Physiology
i oy ' ' & o
L\‘]E]‘I.JI‘U‘VIGI@\TN’TUF]@‘U: GHJJWJ’IJJUMWU@U“U@QE‘\JIEIEM
Iﬂix‘iﬁ%}’mLLﬁS@Qﬁ‘Uﬁ%ﬂ@USU@ﬂNaﬁ]ﬁdaﬁLﬁEJ’JSijENﬁUﬂ’ﬁQiyLaEMéjﬂﬂ’ﬁLﬁULﬁEJ’l ﬁﬂW‘Wﬂla‘uﬂﬁiLﬁ‘U
LﬁEJ’JﬁfINaﬂi%‘I/]UGiE]ﬂ’liQiyjLﬁ&JﬁﬁﬂﬂWiLﬁULﬁﬂ'ﬂ mmuﬁauymﬁuazé’%ﬁmmLLdamgsajmaqmamma
a a [ <@ a A @ v v Aa 1
AEUATNLASUIFIFIUVDINAANS ﬂ’]iL‘UaEJ‘L!LL‘U@Q‘W@Qﬂ'ﬁLﬂ‘ULﬂEJ’J“U’eNWGUNﬂLL@%NGIMLL@%‘ﬂ"\]*’\]EJVIiJNﬁG]E]
nsidsuudamdinisiiuife efdulunumaluladudinisiiuines anmnsiiusnelagisnis
& @ A o o q' Y & o ] o o o aa '
LﬂUiﬂ‘U’]‘W‘?ﬁNﬂLL@%N@VL@J marﬂasuuﬂawamﬁmummlmaﬂiuﬂswuﬂmwmaﬂiwuma 13
‘:4' [ 13 P 8w aal =3 2/ 2/ [y =
IWaguLUaIniaInIsinuLNen ﬁﬂ’]Wﬂ’]iLﬂ‘Uiﬂ‘HWLLﬁB’Jﬁﬂ’]iLﬂUiﬂHWl@Jﬂ@ﬂlﬂJUi%@U LLazamazmia@Iu
w%mwamé’qﬂmﬁmﬁm
Structure and composition of produce related to postharvest losses, pre-harvest
conditions affecting post-harvest loss, maturity and maturity index of the produce, quality
and standard of the produce, postharvest changes of vegetables and fruits, and the factors
affect the postharvest changes of the produce, ethylene in postharvest technology, storage
conditions and storage method for vegetables and fruits, changes after harvesting
ornamental plants and the factors affecting post-harvest changes, storage conditions and

storage method for ornamental plants and stress in postharvest produce
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2.972.749 (202749)  #35AM8INTSLAIY 3(2-3-4)
Developmental Physiology

Reulviidasriunou: muamiureUvesaoy

nsvhaureseTiirludanndendiag Uiduiussenihsaduasmstasudeudede Tuai
vosmaiiulaLarnaiaey esduszneunslianaiiiendosiunmsiaiguesdnd nalnnmsiaiauitents
wanaeuunfia nssundseu mi%’uimimﬁammawm?ﬁLLaﬂéja:uLLasmiLﬂgauﬁ N1IAIVANNIT
Wiglnegesluy  Jadedifinansenudenisiasyvesiisen ANLINAsULAEANURAUNRYDINTIRTEY
RN (b

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

animal development

2.942.759 (202759)  n1sRnYIdasTAmMIUTnAnwIUMTInANY 3(0-9-0)
Independent Study for Graduate Students
Roulvfidasinunou: mumwmﬁu%waﬂﬂaau
nsnaaeduiidedesfiisatuniediinen TnAnwasdenauesieruuasinsaeutinian
nudsnandediduduniweinsyiineinusvioitefiaaueduuiay
Laboratory or field investigations of topics in biological sciences, students are
required to present written and oral reports on the chosen topics which must not be part of

the thesis or research work required for the M.S. degree

2.972.761 (202761)  BUNTUITIULALAITATAUINAT 3(2-3-4)
Systematics and Evolution

a v 1 1 =4 ¥
woulundasunaw: AuANLLTINYEUTDIHOY

U iRTEUUNISINTILUA N15INTILUAAINTEUUANUITAIUINIT Phenetic system n15399
TIMUARINTZUUIAMIUTTAUINIT Cladistic system nN15A9F0 Concept of taxa NTEUIUNT
ATau1n1s nsRealdd n15USuUAT warnITARLEDNNI9EITNYIA NEededain ITmuIn1sie
Tiwunsdnd ITauinisuyed

History of classification system, phylogeny system of classification Phenetic system,

phylogenetic system of classification Cladistic system, biological nomenclature, concept of
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taxa, evolutionary process speciation, adaptation and natural selection, origin of life,

evolution of plants, evolution of animals, human evolution

2.92.762 (202762)  waluunnlalugivasneg 3(3-0-6)
Chemotaxonomy of Plant
Reulviidasriunou: mummiuTeUvesaoY

[ a a a

MIMAAMULAEANNEIARYYeESUTUN kAT TYREHveINY N13IANqureaTNRE LAY
NsrUIUNTAUATIER Nsiigataliavesansniegiilagldunsomiaed nsiigadsinvesansyisniilagly
Weausd mellauazinsasilefldlunmsigairiauazlassasasmisgll msduunsinvesilagldans

a

NAgd nsuszendldanudialuwnnlaluiivosiiy

Definition and importance of primary and secondary metabolites , classification of
secondary metabolites and biosynthesis, identification of secondary metabolites using
chemical reactions, identification of secondary metabolites using spray reagents, techniques
and instruments of secondary metabolites identification and structure elucidation,

classification of plants using secondary metabolites, application of chemotaxonomy

2.92.763 (202763) luslelaBuugs 3(3-0-6)
Advanced Bryology

Revlviidasrimunou: mumiueUesaoY

ANUSlREaLBYATEAUANN AN IUING AL UNTUITUTARNUANVDITRTWITH BLa0335n
wavuead (woulnwalslalinn ursuauilalnnd waz lusleluni) anlianazainuduiusnig
Timwinsviaiugvesiiglusiold ugaansseauluanavesivlustelnd walulad¥iineinis
3gmaiugmansseduluanafiduiusiunisdndiuunmn ssddssnoumaaiivazduaiivesiiy
Luslelud Gnaing et szvasivluslelns Trgimansuazniseusneivluslelns nseiuse
warmsAuandseifedestufinluslelng

Comprehensive knowledge on morphology and systematic taxonomy of hornworts,
liverworts, and mosses (Anthocerotophyta, Marchantiophyta, and Bryophyta), origin and
phylogenetic relationships of bryophyte, molecular genetics of bryophyte, study of
molecular biology technology related to classification, chemical constituents and
biochemistry of bryophytes, physiological ecology of bryophytes, biogeography and
conservation of bryophytes, researches, literature reviews, and discussion related to

bryological study
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2.972.764 (202764)  DUNTNITIUVIINYTLIANUN 3(2-3-4)
Systematics of Helminths

Reulviidasriunou: munmiiuteuvosaoy

AU esdurusuneBigaiu nMawleuiiegnaiionsAnuiiseuarnsiete
aunsuis1u Wldu Platyhelminthes Aa1a Monogenea nansgnuvuaunenslulal nallanieny
FAnefunsdnsuun Aana Cestoda wae leanninalsnene 3sifia aana Trematoda wazlaad
Aenarsvemensluld AuduiusidadTauinisvesmeiSisadus Indunuoudinay Phylum
Nematoda Aand Aphasmidia tazAaid Phasmidia IWaune15%amun Phylum Acanthocephala
SEM d@usunenSigaiiun n1991ulasaluaziiiausnuidenieniulsdninenaislul nnsmseu
NaUAR AT UTIeUNe T IEaTu

General systematics of helminths, specimens preparation methods for investigation
and nomenclature, classification and identification; Phylum Platyhelminthes : Class
Monogenea, effect of helminths on hosts : fish, molecular techniques for systematics, Class
Cestoda and intermediate hosts, Class Trematoda and intermediate hosts, evolutionary and
phylogeny of helminths, Phylum Nematoda Class Aphasmidia, Phasmidia, Phylum
Acanthocephala, scanning electron microscopy for systematics, advances publication in

various journals, manuscript preparation

2.42.765 (202765)  DUNTUISIUVDINAUAZLUAR 3(2-3-4)
Taxonomy of Fruit and Seed
Roulvfidastunow: 202361 M%@WW&JmmLﬁwuausuaﬂéaau
anuauzdnguIne1vema uawdn MIINgura Useanvetenia wavnsdanguuda n1s
NG LasanaNYMLI0INE LazLAAlUNTUI99A TTRuInsTera wavan Wisuisudnuuy
VDINA LLazLuﬁﬂsua\‘iﬁ%LW%@UﬁUﬁ%L%G}@UEju {]tymmﬁmmjmmzmsﬁgﬂ%aﬁuaﬂiﬁmaLsum%au
Morphology of fruits and seed, classification of fruit, type of ovule and seed
classification, formation of fruit and seed, character of fruit and seed in some families,
evolutionary of fruit and seed, compare tropical and temperate fruit and seed character,

problem of classification and nomenclature of tropical fruit



66

2.949.770 (202770)  HAInervasnyluluniou 3(3-0-6)
Tropical Plant Ecology

Reulviidasrinunau: munnufiuteuveaon

nsTuungiiat Vreliaisqgvesniawile dnmnevesdnaalutazdadednda dnaine,
voshlindalunartadednin Ins LWideende uazUsdn niseusnyily: adungnumans n1svinane
U mswAsuuasmuives msWyuwjﬂﬁ nsdamsituiitn nsunauelasenisdnnmsiuiivhes
HUnAn

Forest classification, forest types of Northern Thailand, ecology of deciduous forest
and limiting factors, ecology of evergreen forest and limiting factors, figs, epiphyte and

parasitic plant, plant conservation: botanical garden, deforestation, forest succession, forest

restoration, forest management and student presentations of forest management project

2.942.773 (202773)  ¥a33Inen 3(2-3-4)
Limnology

Roulvfidastunau: mumwmﬁu%awaﬂﬁﬁau

umhasingn anzenauaziluiisuih adildeinussene sanmsmaaiiuazionssu
voayud tademenisnin Jademaeiiuagnisivla Yademedanin ssuuinmirds ssuudioa
tilva

Introduction of limnology, the climate and watershed, the atmospheric contribution,
chemical pollution and human activities, physical factors, chemical and growth factors,
biological factors, lentic ecosystem (standing water ecosystem), lotic ecosystem (running

water ecosystem)

242775 (202775)  wugldih 3(2-3-4)
Aquatic Plants
Reulviidasrinuneu: munuiiuteuveaou
ﬁuﬁjlﬁﬁmazmmﬁﬁfg Uszmmaqﬁuﬁlﬁﬁw waznsdadiuun dnineuazdadeiifinase

s

nsssdinesiuslih nisusufuasnsiuiuduesiusliin maundnszaneuazniseuauiug
1 msldussleminnituglinh msussgndldfuslii-ludassiug unumeesiulihluns
Triintinide

Aquatic plants and its importance, types of aquatic plant and classification, ecology

and factors affecting life of aquatic plants, adaptations and reproduction of aquatic plants,
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dispersal and control aquatic plant, utilizations of aquatic plant, application of aquatic plants

in constructed wetlands, roles of aquatic plants for wastewater treatment

2.42.776 (202776)  ULIAIMNYIVBILUAS 3(2-3-4)
Insect Ecology
Reulviidasriunou: mummiureUvesaoY
Furoauuas oynsuisutiagtu duflegerds Tnrinewazsauddgmansygiavesuuag
fnAUszrInIveLuas M3sTiaLazlueg Yudnvesuas anuduiusluszuudng nsiiufmedns
LA ddmludneivewesas nTdAny wagnsiufoRnisiiAeades
Class Insecta, recent taxonomy, habitat, ecology and economic importance of
insects, population ecology of insects, life table and model, insect community, ecological
relationship, sampling techniques, statistic in insect ecology, case study and related
experiments
2.972.782 (202782)  n1sandesluNy 3(3-0-6)
Transport in Plants
RevlvAidasriuneu: murufivreuvesaoy
1ATIE5 19 NBUAZN1TIATEUVVDLTAANY VDULUALATNANN1TEAYVIN1Ta LA IaTIuY
nsdndesiuazuisnn nssndesansdunidonnns Jadeiifinadenisdndesansluiy nsdudes
LayMIMUANANTBUNIGuTindue
Plant structure and organization of plant cells, an overview and principle of transport
in plants, the transport of water and minerals, the transport of organic assimilates (food),

factors affecting transport in plants, translocation and control of various substances

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

Reulviidasinuneu: murmfivteuvesaoy

AMiauazdenvein1sdnyinginssu 35n15Anwingfnssuvesdnd nalnniaisineives
‘wqaﬂsmﬁgﬂmU@uImsJizUUmemLLazaa%qu ANYULNIIUTITYIVDINGANTTY sunEEnuaz
w593¢la dsnseduniouen wadnssudauds doyymsnlaznisiseus nedAnssuden nsdeansves
dnl msm?{auuﬂamqﬁmsmaaé’mﬁgm neRNIININEIMazIaINeT UszlesivanisAneyd
N ANssUlUNUITeLAL RS NENTNEINTTITUYIR

Origin and definition of Ethology, methodology of animal behavioral studies,

physiological mechanism of behavior controlled by nervous and hormonal systems, basic
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definition in Ethology including reflex and motivation, external stimuli and conflict behavior,
instinct and learning behavior, social behavior, animal communication, behavioral changes in

pets, ethology and psychology, benefits of Ethology in research and conservation

2.92.791 (202791)  FunuUIyylnnsdainen 1 1(1-0-2)
M.S. Seminar in Biology 1
Roulviidassitunow: 1
Funudetuilynise nsefuredmnenansuazinausuuindlunside
Seminar on research problems, discussion on the literature reviews and research

proposals

2.972.792 (202792)  dunuUIguaylnmedadnen 2 1(1-0-2)
M.S. Seminar in Biology 2
Reulvidasituniou: 202791
nsthiaueuazeiuelunndmngulaetndnu lukhdeffsrdestunisduninite
Presentation and discussion in English by students in topics related to their research

study

2.972.797 (202797)  AnedwusUssysyain 36 wiqEin
Master’s Thesis

Waulundasitunau: lasveylifnidalaseinua nieamsiloundoudunisiauevosyili wide

1A59519

2.972.799 (202799)  Inenlinusueygyaln 15 wilaenn
Master’s Thesis

waulundasiunau: lasueylifnivelasesnsua nisamsiiouniaudunisaueveoydfinade

1A59514
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2.42.802 (202802)  unAd 3(2-3-4)
Aquatic Insects

Reulviidasrinunau: munnufiuteuveaon

FihuazUss Iinsfnwuuash dugiinemeuuani fuflegerde tadenenienin
wazdrnnluszuuinauwdai synsudstuveiuuasi TausyRuariufiegends nsusuiadiu
5Us9 Lasninfinsyiay Sneineruarn1snszans MaAufiog1e n1sEewaznsAuInY
aruduitusvouasihiuiged wawhfiduamgvedlse uasildlunismaaeside

The knowledge Introduction and history of aquatic insect studies, morphology of
aquatic insects, habitats, physical, chemical and biological factors in aquatic ecosystem,
taxonomic of aquatic insects, life history and habitats, morphology adaptation and function,
ecology and distribution, sampling, rearing & preservation, relationship between aquatic

insects and human, aquatic insects causing diseases, aquatic insects in research

2.97.803 (202803)  we3luldiduge 3(2-3-)
Advances in Trematodes

ReulvAidasriuneu: 202764 Eemumnuiuveuveaey

Fugnuingwhluvemeslull 2s¥iauastisyiRveame slulsl eynsuisnuvesneslulsl
lu Family Heterophyidae Family Echinostomatidae nguveangnsluliiluauuazdnd n1snsyaneda
AN Aanuvuwiukazdnaingwemesluls wersluliluvaihdnvesimindednl
Toasifsnansveamedlulil : Yan madamsen@rinetlunisiadiuun madaen@inendszenduas
nsassurugIsuld duaineuazaugaduesmendlulilussegdisaunassserdnauly wen3
Ineemensluliluay msfinundnsasianslasadeiuiilaeldndonansssmididnasouuuy
AR ULALLUUADINT A

General morphology of trematodes, life cycle and life history of trematodes,
taxonomy of trematodes in Family Heterophyidae and Family Echinostomatidae, groups of
trematodes affecting both humans and animals, distribution, prevalence, incidence, ecology
of trematodes, freshwater trematodes in Chiang Mai, fish intermediate host of trematodes,
general molecular techniques for identification, applied molecular techniques and

phylogenetic tree, ecology and flame cells of cercarial and adult stages, pathology of

trematodes in humans, tegumental surface characterization using SEM and TEM
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2.42.804 (202804)  WeBdadatuge 3(2-3-4)
Advances in Cestodes

Reulviidasrunau: 202764 viemumnuiiuveuvesaey

Fugruingiiluvesmendiifia eynsuisiuvesnendiifia dunaing1vesmendiiia
muduiusvedeaduarUsasudan muvainvansvemeisiialulameia Yanisauarlidiu
WYBINY AT A TINGIVBINYBAIAA NszUIuMsumIUeaTuYedlusiu amslulawmsanazladu n1s
seyriinvaanesimnalagldinatianiaentying) WANWITAUINITVRINEEAIRN AUFITUE veq
laaruazUsdn 29353Tnv0anesiifn lassadieseaulaninvesnedaiinalaenaesanssel
BlaANTOULUUEDINTIALAYNTULELDUNANLTLINTENTITINTIEAUUIUINAUDINE 1S5

General morphology of cestodes, taxonomy of cestodes, ecology of cestodes, host-
parasites relationships: fish, diversity of cestodes in marine fishes, freshwater fishes and
domestic chicks, pathology and physiology of cestodes, carbohydrate, protein and lipid
metabolism, molecular methods for cestodes for identification, phylogeny of cestodes and
host-parasites relationship, life cycle of cestodes, ultrastructure of cestodes by scanning
electron microscope and presentation of articles in advances Journal of cestodes
1.%42.807 (202807) msdeasdaededluun 3(2-3-4)

Vocal Communication in Birds

Roulvfidawinunow: 214403 WEORUANUWILTOUTRIdOU

szuunsdeansiaglfideadesvecun gunsaidmivamuAdesmudiaumansvesun n1swan
WEun 1@UTUNUDIUNLUUAINGY LEBUNaURIUNLUUAI9Y Nstglusunsy Avisoft Tun1siaszi
Feaun mdesgnnuitedifeadestunisieaisiedesun

Vocal communication system of birds, equipment for bio-acoustic research, sound

producing of birds, different types of bird calls, different types of bird songs, interpretation of

bird sound by using Avisoft program, review of related literature research example

2.97.833 (202833)  #OAIWNIVINN 3(3-0-6)
Statistics for Bioscience Research
waulviidasrrunaw: auANUTuTeUvDIdeN

mmilﬁaqéfwwaaaLﬁ'amﬁ%’amq%amwLLazmimaauamuagm NINAOU Z-test t-
test Cochran-test Paired-test WHUN1INARBILUUFUANYTH N153ATIENAITIE One-way ANOVA
MIMAABUANNLANANBIAlRsLUUT UGN uiunseassuudyluvAenauysal Mg
A1519 Two-way ANOVA N15NAaedluuLnAnNeisea @dfusuniIsIunsn n19IAsIziiianneslay
anduius N1MAgeU ttest Paired-test felusunsuadfdniazu n133ms1eh One-way ANOVA
melusunsuadfdniazy n15ns1ent Two-way ANOVA faglusunsuadfdniagy mslinsiesieada
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[

waunsmun3naelsunsuadfdniagu n1sieszidnnassuazanduiusaielusunsuaia
du5agU Mmynszdadames Minszinmiuys

Statistical principles in bioscience research and testing of hypotheses, Z-test, t-test,
Cochran-test, Paired-test, completely randomized design (CRD), One-way ANOVA, multiple
comparisons of means, Randomized Complete Block Design (RCB), Two-way ANOVA, factorial
experiments, nonparametric statistics, regression & correlation, t-test, Paired-test using computer
software, One-way ANOVA analysis using computer software, Two-way ANOVA analysis using
computer software, nonparametric statistics analysis using computer software, regression &

correlation analysis using computer software, cluster analysis, multivariate analysis

2.97.843 (202843)  Amenldinatuge 3(3-0-6)
Advances in Pomology
Reulufidasrmuniou: 202307 130 202342 WEemuANNTIUTEUTBFOU
anunsalnmsuanldna nsdwunline Mmeldnmanardugiuingrvedliing a35Ine1veans

gonAeN @35INevaIn1siana Jduvesduindeuniinadenisiaiyvetliina launanmgiiainie

ada J

ua uazth Afuadenisiaigvedling Uadevegaumginiinadonmsiaseueddna n1sU U
guasnw lfunnisudanen msdansedu waznisdausdsia msmuaulsn wazunasdngvedliing
drimemdmafuiedliia  quouidy uaznisdrafionisdndelsanisAnuaniediu
wmelladTann cuddenedinumalulagtnimeedliing nseseiidenuideiitetulsdug
Recent situation of fruit crop cultivations, classification of fruit crops, anatomy and
morphology of fruit crops, physiology of flowering, physiology of fruit set ,  environmental
factors affecting fruit crops growth, i.e. climate light temperature and water affecting fruit
crops growth, temperature affecting fruit crops growth maintenance i.e. fruit thinning, shaping
and pruning, diseases and pests control of fruit crop plants, postharvest physiology of fruit
crop plants, hygiene and disinfection washing in fruit crop plants biotechnology study,

research on fruit crop plants biotechnology, analysis research topics related to fruit crop

plants

1.912.844 (202844)  @15UsENOUNREILUNY 3(3-0-6)
Secondary Compounds in Plants
Reulviidasriunou: munuiureuveaoy
a1sUsznaunfeniiluisiazanudidgy il @559 LarunuIMNINTYTIng1vedansusEneay

ANl NsTaniavyvesansUsenaunfienll weslu ansUseneuiiuea woamasun wedAlne
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dhmasaudas wWulng asUseneudfdug wavnsatn nsdauen wazmsieseinaaives
asUszneuniogiiieliUsslovinanisunmd

Secondary compounds in plants and their importance, chemistry, physiology and
biological role of secondary compounds, classification of secondary compounds, terpenes,
phenolic compounds, alkaloids, polyketides, modified sugars, peptides, other important
plant compounds, and extraction, isolation, and chemical analysis of secondary compounds

for their medical benefits

2.972.847 (202847)  mstAUlAKaENTSIUABUTUTI9YBILUAY 3(2-3-4)
Insect Growth and Metamorphosis
= ay ' ' o Y
Noulvidesunau: ANUANUAUTDUUDIEDU
Mé’ﬂﬁmﬁugmmaﬂmi@dmaﬂLLmaQLLazﬂﬂiLﬂaaugﬁﬁ'N ":ﬁjﬁuu’]mi%aﬂmimaﬂugﬂiﬁﬂ A9
Wulawagnisiudeususe nsidsuwlamsduguiasilaeseninmsiivle melnavessdeuls
| & a s o Y o a ] & a
VNOUDILUA aaﬂmuu’ﬂiwﬂlwmwLﬂmﬁuaﬂﬂumimaaugﬂi’m @aiIMUVlﬂ’JUﬂMﬂWiaaﬂﬂﬁULLﬁ%ﬂﬁ
WasugUse fawndeunasnsaiunulasgesiuusislassned wealiduluuuasuasnisvinufuninig
A Y
LNYIVDY
Basic concept in insect growth and metamorphosis, evolution of metamorphosis,
growth and metamorphosis, morphological and histological changes during growth, anatomy
of insect endocrine glands, neuropeptide hormone involved in metamorphosis, molting
hormone and metamorphosis, environment and hormonal control on diapause,

polyphenism in insects and related experiments

1.47.848 (202848)  wialulaBndsmsiiuiiesvawald 3(2-3-4)
Postharvest Technology of Fruits
Reulvfidasriuneu: munnuiiuteuveaoy
ginvodliina n1swdsunlamdsnisiiuiiesmedliiua nmsiuieliuna waluladndanig
A ldnauazidenisisomaluladndimsiiuiieivosaldiiviuase
Types of fruits, postharvest changes of fruits, harvesting of fruits, postharvest

technology of fruits, recent topics in postharvest technology of fruit researches
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2.972.849 (202849) mn?iaumumqua:maﬁmq%mﬁ% 3(3-0-6)
Senescence and Aging of Plants
Reulviidasriunau: munnufiuseuveaon
‘Ui’mgmﬁaisuaﬂmiLﬁammmqL.Lazmiﬁmqeuaﬁsn nalnuarnsasuulamneassine
Fueduardnginelussninafnmadeunueguaznsionguesiiv Jadeiieadestunsden
pueguaznstienguasiiy nMadeuniuenguesiiniadiu n1sse s ety n1sdeNay
019vesaenlsl MIgnuaznndennuenguemall msflenguenudaiiy uazuumsnsieaiunie
YgaoMadeunuoIgiaznsiienguedily
Phenomena of senescence and aging, mechanism for biochemistry and morphology
change during senescence and aging in plant, factors affecting senescence and aging in plant,
whole plant senescence, abscission of partitioning of plant, floral senescence, fruit ripening

and senescence, seed aging and how to protect plant from senescence and aging

2.92.871 (202871) 3%mmam%uazn'ﬁ%{fanﬂsﬁuwvﬂ'] 3(2-3-6)
(Forest Restoration Science and Research)

RevlvAidasriuneu: munuiureuveaoy

wuAandnnstumsiltuyssuuiinaln nussasinisiugin wasnsdenii uiiontsiuy
nsUszdiuseiumuideninsuvesitudl (Msdsrnaiuiu waznisldennreuldaudu) 3ans
ugtnuusing 4 madadenuladulsidniunisiiuy: grudoyanssaliuasdndnuvalvosfinssa
miEJEJﬂLL‘UUﬂ?i%ﬂ@@ﬂi‘?’]%%Uﬂ’]iUQﬂﬂéjﬁLL@%ﬂ’]i‘Vi‘EJEJ@L&Jg@I@‘EJGIN AsRARUAUNE AT
SPUUNTANNTDIYUANY mmébd@usuaﬂﬂiﬂmimﬁyxluv\luﬂﬂ

Principle concepts in forest ecosystem restoration, objectives of forest restoration
and site selection for restoration, site assessment to determine level of forest degradation
(ground and drone survey), methods for restoring forests, selecting species for restoration
projects: plant database and plant phenology, experimental design for tree planting and
direct seeding, monitoring of species performance and recovery, species screening systems,

sustainability of forest restoration projects
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1.92.873 (202873)  n1seyinddnith 3(2-3-4)
Wildlife Conservation

waulviidasrrunaw: auANUTuYeUTDILdeU

A o ¢ a

AUNAINTANENITINNLALNTFYITUT NeusnEauney nseusnyuia uagnisvi
UURNINNEIT9
Biodiversity and extinction, habitat conservation, species conservation and related

experiments

2.97.883 (202883) Y INIHIAN 3(3-0-6)
Sociobiology
Revlviidasruneu: munaiiuyeuveiaoy
UsgThuazUseloviiredinndninedian aun1sdiny nann1svestine usyens naln
nedanaludndingg wasthaueunanuiieusealaedndnw
History and usefulness of Sociobiology, social evolution, principle of population

biology, social mechanism in animals, student presentations on his/her selected topics

1.92.889 (202889)  vdalAanaIININAIINeN 3(3-0-6)
Selected Topics in Biology
RevlvAidasrimuneu: murufivreuvesaoy
msedusgludeniugeesidodenasslunguivdeluil: a3siner Taluana Wugmans
HUFIWINYT BUNTUIT LA IIAINEN
Discussion of such topics as advanced physiology, genetics, morphology, taxonomy,

and ecology
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