NaNgAsINGIAERTUMIUIN

#191391N1580UT2INY

nangnsuIuUIe w.A. 2561

AMZINYIANEAI AT UUNNINGIAE

UNIAINYIALTE TN



NaNGASIMEIANEATUMNUTIR

#1979 9N158UT2INY

nangnsusuUse w.A. 2561

AMZANYIANENSLAZUNAINGAY

UNIINYIALTE9 TN

wanamsveusulgsillsthumnuiiureuaniivssguangnssunsiudiafnwm

UszdnAneIneeans Asai 11/2560 Waduil 12 Wounainy w.a. 2560

’ y f )
\;;,/m\m_ \ﬁw /51&) N

(599ANENI1A758 MF.550UNS Mreisons)
U5e51UNITUNSUUNNANYIUTLINAULINGNANENS

Tuil 17 pousanay w.e. 2560



GUEVY

Wi
vuandl 1 dayanaly
1. sauazdondngns 1
2. NQUUANEAS 1
3. FeUlnauavanuTin 1
4. Awuen 1
5. Snumheiniieunaonndngns 1
6. FJULUUYBINANERS 1
7. ADUANTBIMENERTNIRNTURUTRATUTRUMENERS 2
8. mnundenlunseuNInangRINANNMLAZINATEIY 2
9. odwitannsauszneuldndsduianisAne 2
10. T fumis uazAanAinsAnwIvesesdrsuRaveUNdngns 3
11. anuiidansSeunisaoy 3
12. anunsainieusnvizemssimuniisndudesiuniionsan 3
TUMTIURUNENENS
13. wanseny INTe 12.1 wag 12.2 Ao siaunmangns 4
uazmuAedeafuiusiavesantiu
14. pywidiiusiundngasduiilaaouluany/mainduvesaniiiu 5
vuanil 2 dayaennzvemdngns
1. UYSweyr anwdnAty wavingusvasAvamanans 6
2. unuiuUTUUTs 6
Wu9ail 3 sTUUNIIANISANY NaRliunns wazlassadivavangas
1 syuunsdnnsdn 7
2. MSAHUNTRANGAT 7
3. MananILare1ATELaey 10
4. esUsznouiBIfuUsEAUNSAinIAGUN 31
5. dedmuaimaiumsihlasanuveniide 31
vuanil 4 nan1sizeuduaznagninisaeunanisUsziiuna
1. msmnauanyusilevyesindne 34
2. msmuRansseusluldaza 34



3. WNUTILAAINITNTEAEANNTURAYEUNINTFIU

HANTSISEUTENTEUIWIN

nuIaN 5 waninailun1susziliunalindne
1. ngssleuvisenaninaaitunisiiseauasiuu
2. NFBUIUNIMIUABULIATT NSNSV AN

3, Lﬂﬁusﬁmsé”]L%ﬁ]mﬁﬁﬂmmmﬁﬂqm

YU 6 NITNAUIAMINTY
1. ASWIEUNISAS U158l

2. MimuIANLuazTinueliunanase

vuanil 7 MsusziugunTWrangRs
1. MsMNuNInggIu
Utudin
unAnw
913158
VANgAs NMILsguNsaou NMsUseiiudisey

Avaluayunisiseus

N RN

AIUITNANITARUIY

vu9nil 8 nszuruNMsUsEliunazUSulsaviangns
1. MsUseliudseansnavesnsaou
2. MsUssiunangnsiunImgy
3. MUsEURANSALTUUANTgaBYAVANERAT
a

NMINUMUNANTUTIEULAENUH LU UUS

ANANUAN
1. AeBUNIanwYMENITUIWIN
AFILAIANNITUNTUTUUTIMANERS

NAITUNIIVINISVRIDI5E

S

msUsguiigulassasmangasinuiunangasiusulse

37

41
a2
a2

44
44

45
45
a6
a6
a7
a7
a8

49
49
49
49

50
59
60

131
AU U UTDLANAITEMINLNUNNSANWILALAULNUNSANW AN 137

PoUAULNINENR Tl nLINAeNISANYISEAUU NANANY W.A. 2559 141



Y v o

7. dethduuvinerdudodval Tdenisinnsuifesiuasdnives 163
tndnufigldsunmsauedelilasuuiyy viieussmeadetnasudi
yieuszmadletnstndnduguesuninerdodedval wa. 2550

8. Uszmatudining1ds uningndedednl Fos uuiUfiting 166
WauwunsAny mMsdheanedv mssuleutdnAnwiuas

N5 EUTDUNUNENAUBINNANE UM AFAN®EN



SNYALLDYAVIIVIANGAT
NANGATINYIAEATUNIUUAA
#1913 INTHRUYIINEN

nangnsuTuUge w.A. 2561
yaaatugaudne : unnInendedesival Uadininende uazauzIneId1ans n1A3unTanen
nuah 1. daganaly
1. SMsuAsYenangns
AMwlny L ENgRTINeIManTIIUNgR @191 INTARUTYING
AWIBINY : Master of Science Program in Teaching Biology

2. NHUNANEAT : TVIN3

3. WUy ImazaIvIIv

mwlne . ALy ANYIFARSUIUUTNS  (N15DUTIINGT)
YoYD W, (NMSARUTIINT)
AYIBINY . Falfy Master of Science (Teaching Biology)
Youe M.S. (Teaching Biology)
4. Fynan “laidi-

5. uuiieiafiiseunaeaangns
Wuu 2 kW nuuu N2l wumheinniunaeadngns lidesndn 36 miwein

WUU 3 [HU 2] IUIUNUIBNATIUARDANANEAS Tddeenin 36 ein

6. sULUUVBIMANGAST
6.1 3Unuy
Jundngasszauuiaygiin winans 2 ¥ wagldianfnwiegiannliiiiu 5 Ynisfinw
6.2 nrwilld
M nwlne
L1 anwsinauseindt (S8UA190).cnecrrcccen
6.3 NM3TuLtAnE

M shanwlne



M sndnwsend (aansadoansidunenlngls)
6.4 Anusauileruan1tiudy
M dundngasianzvesaniius AdnnsSeunsaoulagnss
O uvdngmssamrvaaiudy
FOAONU o Useine

FURUUYDINTI M

a

[ saufiedu Insaandus Wudlidsaan
O shudlefu Ineg@nwlasudsganan 2 aadu
6.5 M3liUSyawngasanisinen
nsdivangasianizvesanIty
M 3 iitesanvividien
O Wsaayannnimilsanian
nsdindngassmiuaniiudu
L1 TS eyayiitesanaiviien wazifuuSygivesinazanivu

a | [y

LI Tvd3qayniiesanuniviien wagsiduliygismiu

Y 1 dHlTU eviiniiiiiiiiiiiiiiiiiae

L TiuSeuannnimdlsavnian

7. @aunMUBIMmENgasHasnIsRatsaaylR/iurauvangns
L% (% IS L 9.1:5 1 = Qll IS =
o wingnIUTuuse wa. 2561 dnaveduldnsusnians@nen 1 Ynisfinwn 2561
o anmynmslianuwiugeundnans Tunsniussguassi 3/2561
e Tui 13 Wi dunmu w.A. 2561

o anuvIneaueulAdngns luAsIuseyuAsan 3/2561

WD IUN 24 heu Ju1el w.A. 2561

8. AuUNIANlUMSINELNIVENgASNNAMAITNLAZIIATIIU

MANgATHAMUNT U IUNSIHEUNTAMANLAZUIRNTIIUAINUINTFIUAMAITEAUQANAN Y

9

WA Tuln1sAnen 2562

9. p13Indaursausznauldnasdsan1sAnen (Fuwusiuanvnivn)

" A3/919159

" n3nnSANY ARSHS/ANTSANITINGNFNERNS



[

10. ¥a funls UazAMIAINITANYIVEIR1RNTILSURAYRUNENEAS

yo-ana AMIRAINTIANE (7197), avUsEdnnUTEYIYu

(sTyMuniadvIns) | aandy, Usema, Yndusanisdnen

1. WA.AT.2158 39na@ | - Ph.D. (Applied Biochemistry),
University of Tsukuba, Japan, 2004

- ML (WnuenEns),
AMNISULNYATANERNS, 2502

- AN (L), WAINENEEVRULNY,

2538
2. WA.AT.ATANYal - Dr.agr. (Plant Genetics),
%imﬁwm Technische Universitat Mdnchen,

Germany, 1995
- . (Wugmans),
UNINLIRUNBATANERS, 2528
- . (@nen),

URINYIALVDULNY, 2525

3. NA.AT.AINS - U5, (wmealuladTinwnuss),
15918158 1UUN UPINGABLNYATANERS, 2551
-, (ugenans),
UAINYNFUNYRTANERNS, 2544
a a
- N @),

UAINYIRLNYATANERS, 2540

11. @01UNIANITEIBUNIT DU
M Tuanudisg

O wonan e WA oo

v o

12. gaumsalngusnusemsnamniludasinunfiansanlunisnuruangns

a

12.1 #01UNITAINTDNITWAILINILATESND

o9

'
a =

aoumsaivzensiamnaasygia A5 ludesinniansanlunsnunundnansiuet

AuuHUTRIUILATYgRLardIANWYARUUN 12 (W.A. 2560-2564) Ina13DegNsAERINITHRIL

'
aaa U A

auliitianudupuianysaliiite 13 daug Svinve TauAnasisasse auednd Suiaveu

[

Modeny Ha3esssuavaAnsssy Juhlugnisatuayunisfinwilunngduuu msfnwselusesiu



UudinAnwivesyaainsnamsfine e liilaniug Auaunsaseaugs awnsalamauiing

[

I¢ioenailBasy savsdianuanunsalunisadneassd asslasmnufavtmsisinmsliaenadosty
ANuFoINNTIeWiBdiu wazievennuiuAlevUYeAldegliusEAnEaII uazdadify
Jzfealinus TN 93U55TUUAYATTONUTTUADINTN azanansoadrsiauafnazAfondifse
Inenmans malulauazduandenliungizou

12.2 @91un13alnsaMsHAININISSIANLa AU TTH

anmunsaliaziulidivesdinulng auamnsAnwuaznisiseuivesaulnedieglusedu

Aoutnen Asndamun ndnseaglinat msusundngasnisnanasiiduansious S0l

Y 9

< 2 Y va o v < [y a & [
araduas adanesnsylaligiidneningadiwiduag nsdanisiseunsasuimdunsimun
ausTaUTYRIATRLIMaIles Tusaivayulrinsiideinduguvulunsuidayuasaeulang
nsiawgaYu lnerangasiilasgadunisimuing 919158 SuNyAaINTMINsaAny) Tilianug

v a S a = & a s =~ Al = U a ada R 1%
QUWNLGU’]IQIUFJGUTUFJ’JWUW FIUUINYIANAAT UV UINUINANBUNYINUAINYIN IG]EJHQLHUV]'N@’]U

'
a adaa % o

ATINAUNTZUIUNITAITITIN AIIUMAINNAIENNTIAIN UAZAIUFUNUGTZNINFTTINAY
duwndeunayinusssuluriesdu Welvaiunsaiianuindieneawazdearsluguuuusdieg i

vy v v ° ° Aa P Y a a Aa aa
AoulaiFeus wazanunsaluldlunisdisedie swudfnvimanuiiiiuiunaontin 13n

I a

WPIAERS LInAR ANEITN kazA1deuRdeInerans alulad deAuuasTausIsy way

AR 0Y

13. HaNTENUIN 99 12.1  uag 122 fan1sHAINIEANgATUAZANNNETR A URUSAY
Yo
13.1 MSWAILIANGAT

nsusulsamangasivelviaenndesiusnuimuATygNakasdnuwiay Aatui 12 (w.a,

(%
Y

2560-2564) laglanizn1siauiag o1a1sdlviinudnvauzasnadesiunisseusnnelviia
Ausuaziinue Andu induuasarenaaanuiliegsivss@nsnm elillillonmunzaudiu
=

1% o { Y 2
AiSeunavansatinuiluaenenlaegiuiui

13.2 AUNYIVBINUNUSNIVDIFIUY

a =

wnmiveaededniduaaiugaudnuiidauiuanududanm g dnsudndudnd

a

° o 1 Yo o a v & A A o av a a v )
AN LLagﬁqﬂﬂiﬂuq?]'J']NEVIIG?{/LUO']EJV]EJ@I‘VmUUﬂLiE’JUl@LUUEJEJ'N@ FANNIUIVYNLAYIVBIY

yadulanunsainluuszandldluriosduld venanluaanduivinisiilugudnasiuiannis
LaEN1TIEvRINIAanauULILE W InedededinddalinusianisviytisefadTnusssuds
d0AAADIAUNITANYT dIUd1AYDNAIUVDIEIVIIYINITADUTITNGT ABNITANY TIUTIU e

WATIANNITRIMe M satlUUssgndldiunisaeudIIne,



14 anuduiusiundngnsdunUaseuluans/nnaviauvasanidy

14.1 anuguRusvasnszuIuIv lundngasnilageu luanz/na3v/mangnsdy

I a
WUNIEUIUIN

IRV NITUIUIY AAIYIATAME B
VOINANGAT fingaunszuuAvil
Tngnse
QEAT VRGN 1idd
nsruadyifenly Lidl
ANV URNY
nsruIuIvLdenuen | 1. 063703 laily A1ATYIMANGATAITADULALANT
I any 2. 063710 Tafle Sous angfnwimans
3. 063715 Talld
4.064712 laila
5.064715 Tfle
6. 064723 Tafle
7.064725 Tfle
8. 064770 Laily
9. 088700 Laily

14.2 anuduiusvasnszuiuivlundngas nlvivdngasauuFeudis

14.3 AISUSHI5INNTS

nsuTmsInnsvanansiidmaneuazingusvasd iednliunisiseunisasuliaonanes

AUBHUNITS U IngTNANYIADIaINLl DU IUNTZUILITIVDINIAIVITIINGN LA8NISIANISTIS LU

A15aRULAENITUSLAUNAALTUNISIAENIAIVITIINGT WaLUNANYIAINISOLADNTIUNTZUIWIVN

\@enuendunivanglanunseuIniIviiude 14.1 F9n1590n15158UNTE0ULaTNISUTEITIUDY

AdUNSIAE AL ANEA AR S MU IMENgnINsARUTTING19EANTUNTABUNIUAIINADINTT

vosinAnwnarasuislayalvinuednyimansneuindnyiszameidowsou nmsamedouitey

vosinAnwinaeaununisiseulieglumnusuinreurete1seNUTnm




AN 2. TayAlaNITYamENgAS

1. USugyr anuddny uazdinguszasAvasnangns

1.1 YSvqyun

wanansIneneansumUadia awivnsaeudiivel Wurdnansiieadesiunisfinm

' o
a Addada (Y

FalPIanavany wu aunsd W uaz dnd Tudiusing 9 W sunsudsiu nednia dugiuing)

d35IMe duringn sugenans wmalulag®anin waresdinnuivd aaenvuwmaluladnisninie

dadunisnanuaziiudnenmliiuaguaaInInensAnwludunsaoukaN1saeNenAN3

1.2 Inquszasd

WBNANUMUUAAN

1.
2.

a.

fanAR AMEITN 385U kavAfleunaneinetmans maluladuazdsinday

o %4 a a G’Jl a o Qi.,l a ¥ 1 a
anunsaidnauInsgineluldlunisaeu swuninsidelutuiesulaednad
UszaNSN1n AANua1u1saluNISES9ATIAANUNIINUINIIBINIG ANUTIING LA

L4 a 1

A9AAARINUAUNNINTNNIINGIFANS AL AINUADINITVDINDIDU
fiauanansalunside An Iinseilaegelseuu uagaunsadteneaauiviun
W12vUlA 98190 USEANS AN 98199 TUIUTTUNIIVINTRALIVITN TA8E1U150
¥ 6 1 a a ¥ 1 aa o 1 1 v
afseeranuslvimaiinelaegaiidassuazanansailumenensela

= v ! v & A
fianuannsatunislddesie 9 lunsaenenanuiliidusgrsvasianyay

2. wHuAIUSUUTS

AT R AT VRTEEPTRIGE nagns NANF /AU

fimsuSulsmanansnn 5 U | sIusiufAnaunan suseiiu QA | B seduadiufianalaveuiedig

Yomangnssmyn 5 U ludu HUsENOUNTT wazs ldudin

v o

ANUTINDLY LAaTA1IEAISIANY | B NanUuYeinANEILaYaA S IN1SAN®D

U

ORI AASUNSANUNVSBLNULNS




NUIAN 3. FTUUNITIANSANEY N1SALTUNT LazlATIaTINVRINANg NS

1. STUUNISAANISANN
1.193UU
O syuusned
M szuuninae
AMANSANYIUNG dsseriannisAnwilitasnin 15 dUa

O szuunmiienis@ne (Module)

1.2 M3dnn1sAn¥InIANTTANENTLAY (n9Taw)
O fnpnns@ineniivey (ga5ou)

¥

M Lifinans@nuniive (qadeu)

Y

1.3 maiiguifgsdaginluszuuninie (unsaindlyssuuninie - seusvasiden)

2. Mmaadun1viangns
2.1 97U - talunisafiunisiseunisaou
O szuunsfinennaent (Ael.......... AN )
O Tunaiswnis
I e i e ) OO
M szuuninie
MAMSANYT 1 Fausiiiou Aunay e §uney
AANSANYIT 2 feudiew unsau e wawntey
M Tunaisiwnis
I T i e T ) OSSO
L] szuundaenisdnen (Module) (fow........... A K )
O Tunaisivns

I T ik B )



2.2 aauvRvasgidnfinen

1. Wuldanuuszniauminenduesdni 1509 mMssutnAneluwsazUn1s@nen

o & = LY a a A = 1 14 a s = L4
2. ?ﬂLi‘ﬂﬂ’]iﬂﬂ‘lﬂﬁ%ﬂUﬂiQJ}ﬁg’]@i‘Vﬁ@LV]EJUW]’WIW\‘IWWN’W]EJ’W]WﬁGﬁ kardUszaun1IT

A15ARUAUTIINGT AT NALITe908 190y 1 U nIadisan1sAnwITEAU

a a a4 A ] P s = a N a A a P 19
ﬂiiyiyﬂmﬁﬁi@LVlEJUL‘VI'TV]'NQWUWﬂT}ﬂﬂ']a@]iLLagLﬁﬁJuj%qGU'J'JWEﬂ‘VTT@'J"U']VlLﬂEJ'JSUEN

v A

A anenduizen ananfueanfnuddnnuanznssuniseaunuiuses

3. Auantivenmileaind lreglunaeilavesnnenssunisusmnangn sUsedn

ANUNIBINTABUTIINEN

2.3 JgymvastinAnewsnidn

M pdiunwsnadsemelsiiiome

M anuidundamans/Anenmansliiiome

M ansususnlumsiSoussiuigsty

L dndnwliuszasdaziseuluanvimnasusmaanles

M 5y 9 ..a1enrwilumsiniide..

2.4 nagnstunrsandunisivaudleteym / dedriavesinfnenlude 2.3

M Saaeuaiumioumnuiiugiuieunisisou

M ansusuiimadnAnelagd wugdinisinadimune®ia wedanisiseuly

UWNINYIRY LATNITLUILIAN

M wounsnenihiienansdfivsnwliuieransdynauvimdiiaendesgua dnieu

TranuuzinATnAnY

| IpNaNTTULETUAUNSINYINTUNNTYINIRY

2.5 wnunssutindnwinazddnsanmsinulusses 5

Un1sfnw 2561 2562 2563 2564 2565

AIANSANET 11212121 ]2]|1]2
SrunuinAnwniieainesiu
ANGAS WUU 2 KU N wuu n2] anaun@ | 15 15 15 15 15
WANERNT WUU 3 (a1 2] aaun@ | 10 10 10 10 10
Srunuindnefiaiainazdnsanisine
UANGAT WUU 2 [UHY N WUy n2] anaund 15 15 15 15
‘wé’ﬂqm WUU 3 [bbY U] nAUNR 10 10 10 10




2.6 SUUIZUIUNULLNU

1 s1enudeyasuuszanunnsiuszauany Jsuuseann 2561-2563

UALLDYANIUNTDNTHEUBAIUUTZU

1A8TLUN

bbNUNTU ?N“U“Uﬁiill’]m
2561 2562 (Usguneunns) 2563 (Uszuadnnsg)
Judsenne suussne suussane Julseane Julseane suudsenne
uHuAY Rusegla WHUAY Rusela wHuAY Rusels
BHUUUIISUMNAINENSY 53,604,500 23,412,700 56,284,700 24,583,300 59,099,000 25,812,500
BHUIIUNNSIEBUNTERY 317,575,400 67,214,200 | 333,454,200 70,574,900 | 350,126,900 74,103,700
LLNuﬂ’lNﬁﬁUﬁHUi‘lﬂﬂﬁ 679,100 2,176,900 713,100 2,285,700 720,200 2,400,000
HHUN1IRE - 11,564,500 - 12,142,700 - 12,749,900
BHUIUUINITIVINTHAFIAL 7,820,000 2,076,700 8,211,000 2,180,500 8,293,100 2,289,600
LAUNIUNTIATEUN
Aauiusssuuazduindon _ 27,000 _ 293,800 _ _
LLNumuyjiﬂJ’]fﬂiﬂlﬂLﬁ%Nﬂqi
ASuasitan 65,770,800 - 69,059,300 - 69,749,900 -
33 445,449,800 | 106,820,000 | 406,874,800 | 112,160,900 | 487,989,100 | 117,355,700
Tt 552,269,800 579,883,200 605,344,800

2. anlganenailunsnandugin

1. AeNEAT WUU 2 WY N wuy n2]

2. VANEAT WUU 3 (A1 2]

2.7 STUUNISANE

M wuuduseu

O wuunslnasugedsiumdundn

O wuunmslnasugsunsaniasidsadudanan

77,620 U (maawé’ﬂqm)

71,620 UM (ARRAVANEAS)

O wuumalnamedidnnsedndiludendn (E-learning)

O wuunmslnanadumesidia

O 3u 9 52y

2.8 n1sigulaunulenn 51839 masn15aanzi g uS UL NIy

[ Y v v a v A [N =
1. L‘IJUVLﬂGﬂiﬂJE)U\‘iﬂUﬁJﬂTWIEJ’]aEJLSUENIWLI INIYNIFANTIL

Y'Y

AUUUN

a

AN W.A.2559

2. Wuluaudssmadadinineds  unnIvendedednl 1509 wunujiRnisaey

LEUNISAN®Y NN5EN8a1U130 NMsTUlauLnAnwIwazn1siieulauntginveIln@ne

YRR FAN®EN




3. ndngasuazanIsdaeu
3.1nangns
3.1.1  3uIunlena
VANGAS WUU 2 [Wau N wuu n2] Sumheinsiunaeandngns kivdesndn 36 wiiedn

UANEAT WUU 3 (K1Y 2] IumheinTunaeaanans Wdeundt 36 wilein

3.1.2 lassa¥evdngns
3.1.2.1 1AS98319UANEAT WU 2 [WKU N LU 2]

ai"lu'awmﬂﬁm'mmaawé’ngm laidaenin 36 wi29ne

fl. NSTUIUIBSIY lsitiesndn 24 wqEnA
1. AsguIT lusEAUTMTIRANY laidaenin 24 wieAn
1.1 nszniwinnlugnvnIvianig laidaenin 22 wein
1.1.1 nszuIvnvsnu 19 9leAn
202737 WUgAAATYTUINIS 3 WUEAn
216703 FoUszaudmsunisaeuTyIne 2 wein
216704 WASAN1SHANTEN19TIINE 3 wwha
216711 FTWUINSHALANUVAINAAIENNTINN - 3 WU1EAn
216721 Tassad1awaduwazniing 3 el
216781 waluladTanmiiedin 3 wenn
216790 duluUNALANTITABUYIINGN 1 wwdn
216791 dunun¥inerdmiuag 1 mhein

1.1.2 nszviwivnden ludesnin 3 wUaeAn

TAULEDNAINATLUILITNAAL UIBNTEUIUITITEAUU WA AN b

NPT INSIMFURUS VAN TNUS TaeAMUTIUYDUVI91715E AU N

216701 UHURN15TYINEN 1 1 whehn

216702 UHURN5TYINeEN 2 1 e

216741 Tassad 9 Suaznting 3 WULEAn

216742 Tassasiivuaznting 3 WUEAn

2167718 ayIneImManIaIna ol 3 WULeAn

1.2 assuniviuenanvigaenie 1) Lihu 3 wuwhn
1.2.1 asguawignveAu “aifi-

1.2.2 ns¥viwigden (91d) TaiiAu 3 WUaeAn

Tneidenainnssuiudvmand
063703 WINNTIUNMAGNFATUALNTHOUY 2 wuYhe

10



063710 MRS IEHITADULAY TAILSTSUT LT 3 nehn
063715 néngnsuazmsaeuiioduaduvinuznsin 2 wiedn
064712 MFWAUTTHULERMIIANNIWALYINYE
NSLUIUNTNIINGIANERS 2 wihean
064715 NMSHAUIMANGATING1ANARNS 2 whedina

064723 nsiludiuasnistvmaninenmansinw

Tulsa3au 2 Wi
064725 piitayeymaInemansludeailan 2 wihein
064770 NMTIVLNIINGIAEATANY 2 wmhyfs
088700 fiugnuntsimumENgaLaLMIADY 3 wiheie
2. ﬂismu%ﬁzﬁ’uﬂ%@mﬁ%uqa - aidl -
2. Ysgygytinus
216799 Anerfinususyan 12 wihein

A. NTTUAUITIN T UNUIBNRESEN
1. mMudeulrasiudnineds AwenaUsene
2. anurdeulvvesanvivd lyigi-
4. NANTTUNI9IVINTS USLNaURIe
NAIUANEITNUS UIDAIUNTIVBINANUINGITNUS LASUNSINELNS 11580819
teelgsunisneusulimeunsiunsassedveiineglugiudoya TCI Tier 1 agatiay 1 1509 39
wennsdu unauatudy (Full Paper) Twonansiweunsn1suszyuivinis (Proceedings) s¥au
a a & o ) a & P o a2 < A . P )
wd Miduneeusuluanunivny wazdesssytndnyiludeusn (First Auther) wiaufusey
e (Affiliation) Ty UnAnwdudinineds uninedodoslud Tunanumewnsnan a8
v A
1py 1 1599
naewme : Nsyuainluavivene nneie nssuniniussiutiudiednundaaeuly
AAIVTIINEN
3.1.2.2 1asea1enangns wuu 3 [uau 2]

IuIUnlEinTunaeanangns  lieendn 36 wiaefina

. ASTUAUITISYY laitiownan 30  wdlefn
1. AsgudvlusEauUMNAnANY) laideani 30 WA
1.1 psgunivlugnvnigaeniy laideani 28 wWHaEAn
1.1.1 nsgUIIgIvNaAY 22 Ugne
202737 FUgAIARSYTUING 3 pein

216703 AoUsvaudmiunsaauinine 2 niean

216704 WATANNTNANAN19TTINEN 3 wYne
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216711 FTIRUINISUATANUNAINTAIENTINWN - 3 wlaenn
216721 Tpseadrawaduaswini 3 WA
216771 AN uazine1manideuwinday 3 WA
216781 weluladTnmiiieTin 3 WA
216790 dunuvAlAN1sdauTIINg) 1 wdwhe
216791 dunun@Vinerdmsuag 1 whein
1.1.2 nszuaudsden laitfouni 6  uiein

1AgLEDNANNATLUILIT WA MIBNTTUIUITITEAUUUARNFANWILUY

v

AAITINYMFURUS TUNITAUATBaTE 1AM UTDUUDID1TON

U
216701 UHURN15TYINEN 1 1 i
216702 UHURN5TYINeEN 2 1 whehn
216741 Tassad 198 Suaznting 3 wenn
216742 Tnssassiivuaznting 3 nenn

1.2 nsruiudruena1vigany (01d) luiiu 3 wwha

1.2.1 pszuridnnvenu “aid-

1.2.2 asguivigden ((1d) TaiiAiu 3 waehe
Tneidenannnssurivivand
063703 WINNTIUNMGNFATUALNTHDY 2 whedina
063710 MFIATILHITaoULAY TRUsTIUTUIS U 3 nehn

063715 néngnsuazmsaeuiioduauvinuensin 2 wiedn
064712 NMFWAUTTHUEEMIANNIWALYINYE

NITUIUNIIVNGINE AN 2 mleie
064715 MINWUIMANGATIN AT 2 whefina

064723 ﬂmﬁu;:hhLLazmiﬁmmm‘iwmmam%ﬁﬂm

TulsaSou 2 wiheia
064725 piidayeymaInemansludeaslan 2 wihein
064770 AFIVYNIINYIANERTANY 2 wenn
088700 ﬁugmﬂ15ﬁwum§ﬂqmmmmiﬁau 3 wulwhn
2. ﬂizuauiﬂﬂsxé’uu%@agwm§%ugq -l -
2. USgyyiinus
216798 N1SAUAIDETY 6 WU

12



a. nszuaLdviilituniasinazay
1. snudeulvvessudindnendy AwRUsTINA
2. pudoulvvesanudnn -laidi-
4. NAINTIUNIBINT
NAUNITAUATIBATE WSodIunTlsretnaIunIsAuAtIBaTy Faslasunis

=

BT LU 25850 UNAINENaY UnNInendeLdesini (CMU Graduate School Journal) #58 wiad

CY a a LY

HEWNSNANUVNAYINTU ianndvuasUndinineaslianuiiurey wazdosssyindnwily

[ [

Touwsn (First  Auther)  w¥aunuszudeda (Affiliation) 1y dn@nwdudindine de

]

1 12

wnInedededny lunanumeunsudn sgstos 1 Soq
3. N3ERUUIZUIAANUS
ruNSARUUSEANAAINS (Comprehensive Examination) Tnetindnwdudises
yodausavudining1delagruau L iureuee1a15Eiusnuiall uieeasdiuinwinis
AUAIIBATEAN

nuEe : NsEUILITIluaTivianie vineis nssuiiniussiudndednuniUnasuly

AIAIVITIINE
3.1.2.1 Type 2
Degree Requirements a minimum of 36 credits
A. Coursework a minimum of 24  credits
1. Graduate Courses a minimum of 24 credits
1.1 Field of Specialization a minimum of 22 credits
1.1.1 Required courses 19 credits
202737 Integrated Genetics 3 credits
216703  Multimedia for Teaching Biology 2 credits
216704  Preparation of Biology Media 3 credits
216711  Evolution and Biodiversity 3 credits
216721  Cell Structure and Function 3 credits
216781  Biotechnology for Life 3 credits
216790  Seminar in Biology Teaching Techniques 1  credit
216791  Seminar in Biology for Teachers 1 credit
1.1.2 Elective courses a minimum of 3 credits

From this list or any graduate courses in Department of Biology
relating to Thesis with the advisor’s approval.

216701  Practical Biology 1 1 credit

216702  Practical Biology 2 1 credit

13



216741  Animal Structure and Function 3 credits

216742  Plant Structure and Function 3 credits

216771  Ecology and Environmental Science 3 credits

1.2 Other courses (if any) a maximum of 3 credits
1.2.1 Required courses -none-

1.2.2 Elective courses (if any) a maximum of 3 credits

From this list.
063703  Innovations in Curriculum and Instruction 2 credits
063710  Analysis of Teaching Methodologies

and Classroom Culture 3 credits
063715  Curriculum and Instruction for

Promoting Thinking Skills 2 credits
064712  Development of Inquiry Approach

and Science Process Skills 2 credits
064715  Science Curriculum Development 2 credits
064723  Leadership and Supervision in Science

Education in Schools 2 credits
064725  Local Wisdom Related to Science in

Global Society 2 credits
064770  Research in Science Education 2 credits

088700 Foundations of Curriculum and

Instructional Development 3 credits
2. Advanced Undergraduate Courses -none-
B. Thesis
216799  Master’s Thesis 12 credits
C. Non-credit Courses
1. Graduate School requirement: -a foreign language-
2. Program requirement -none-

D. Academic Activities
At least 1 master’s thesis work or a part of master’s thesis work must be

published or at least accepted to publish in a national journal listed in TCI Tier 1 database

14



or presented in the international conference with proceedings which have at least one full

academic paper and at least 1 main publication of the thesis work must specify the

student as the first author with the affiliation of Graduate School, Chiang Mai University.

Note: Course in the field of Specialization are courses in graduate level in Department of

Biology.
3.1.22 Type 3
Degree Requirements a minimum of 36  credits
A. Coursework a minimum of 30 credits
1. Graduate Courses a minimum of 30 credits
1.1. Field of Specialization a minimum of 28  credits
1.1.1 Required courses 22 credits
202737  Integrated Genetics 3 credits
216703  Multimedia for Teaching Biology 2 credits
216704  Preparation of Biology Media 3 credits
216711  Evolution and Biodiversity 3 credits
216721  Cell Structure and Function 3 credits
216771  Ecology and Environmental Science 3 credits
216781 Biotechnology for Life 3 credits

216790  Seminar in Biology Teaching Techniques 1  credit
216791  Seminar in Biology for Teachers 1 credit

1.1.2 Elective courses a minimum of 6 credits
From this list or any graduate courses in Department of Biology

relating to Independent Study with the advisor’s approval.

216701  Practical Biology 1 1 credit
216702  Practical Biology 2 1 credit
216741  Animal Structure and Function 3 credits
216742  Plant Structure and Function 3 credits
1.2 Other courses (if any) a maximum of 3 credits
1.2.1 Required courses -none-
1.2.2 Elective courses (if any) a maximum of 3 credits

From this list.
063703 Innovations in Curriculum and Instruction 2 credits

063710  Analysis of Teaching Methodologies
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063715

064712

064715
064723

064725

064770
088700

and Classroom Culture

Curriculum and Instruction for
Promoting Thinking Skills
Development of Inquiry Approach
and Science Process Skills

Science Curriculum Development
Leadership and Supervision in Science
Education in Schools

Local Wisdom Related to Science in
Global Society

Research in Science Education
Foundations of Curriculum and

Instructional Development

2. Advanced Undergraduate Courses

B. Thesis
216798

C. Non-credit Courses

1. Graduate School requirement:

2. Program requirement

D. Academic activities

At least 1 independent study work or a part of independent study work must
be published in CMU Graduate Journal or in other academic publication approved by the
field of study and the graduate school and at least 1 main publication of the thesis work

must specify the student as the first author with the affiliation of Graduate School, Chiang

Mai University.

Independent Study

-none-

E. Comprehensive Examination

Having submitted a request form to the Graduate School, approved by general

advisor or major thesis advisor, a student must then complete a comprehensive

examination.

16

- a foreign language -

3 credits
2 credits
2 credits
2 credits
2 credits
2 credits
2 credits
3 credits
-none-
6 credits



Note: Course in the field of Specialization are courses in graduate level in Department of

Biology.

3.1.3 NITUIUIUT
(1) nuIAIYIUIAY VAVRERL

202737 WugMEATYININTG 3(3-0-6)
Integrated Genetics

216703 Housvaudmsunisaeuiiine 2(1-2-3)
Multimedia for Teaching Biology

216704  wpdansuandennsdyine 3(1-4-4)
Preparation of Biology Media

216711 ATMUINITUAZANRAINUAIENINTIAIN 3(3-0-6)
Evolution and Biodiversity

216721  lassadawaduasntid 3(3-0-6)

Cell Structure and Function

216771 fneineuagineimanidaindon (@wiunangns  3(3-0-6)
Ecology and Environmental Science LUU 3 [y )
216781  weluladhnmiiedin 3(3-0-6)

Biotechnology for Life

216790  @NUNNALANITADUTIINGT 1(1-0-2)
Seminar in Biology Teaching Techniques

216791 funwIVInedmiuag 1(1-0-2)
Seminar in Biology for Teachers

(2) vuanIvaNlUaIVIIVUANE

216701 U{URN5TIINe 1 1(0-2-1)
Practical Biology 1

216702 U{URN5TIINGN 2 1(0-2-1)
Practical Biology 2

216741  Tessasedmiuaznin 3(3-0-6)
Animal Structure and Function

216742 Ipssadafivwagning 3(3-0-6)
Plant Structure and Function

216771 dnneuarineimanidunnden  (dwdundngns 3(3-0-6)

Ecology and Environmental Science  WUU 2 [WNU A bUU N2] )

17



(3) BUINIVADNUDNFIVIIY AN

063703

063710

063715

064712

064715

064723

064725

064770

088700

WINNTTUNWNUANFATUALNTEOU 2(2-0-9)
Innovations in Curriculum and Instruction

MAs I sdeuLay TaLsssITUS Y 3(3-0-6)
Analysis of Teaching Methodologies and Classroom Culture
vangmsuaymsaeuLiieduaiuinugnisan 2(2-0-4)
Curriculum and Instruction for Promoting Thinking Skills
NSARUNITAULEEIANUILALTINYENTEUIUNINNEINEIAENS 2(2-0-4)
Development of Inquiry Approach and Science Process Skills
MsiRMENgRsINemans 2(2-0-4)
Science Curriculum Development
msduiihuasnsdnanuinemansfnewiiulsaseu 2(2-0-4)
Leadership and Supervision in Science Education in Schools

Qi meingimansiudanlan 2(2-0-4)
Local Wisdom Related to Science in Global Society
NTITLNIINEPIERTANY 2(2-0-4)
Research in Science Education

ﬁugmmiﬁwumé’ﬂgmuam’]iaau 3(3-0-6)

Foundations of Curriculum and Instructional Development

(4) waaUsyeulinus

216798

216799

NSAUATIDATY 6 Wiein
Independent Study
WInusUSYaIn 12 #uaein

Master’s Thesis

(5) vundvnlitduniieinazay

-Laidi-

WUBLAG ANNUUIYVDILAYIRANTEUIUIUN
- 9

syanTeuATIEt nualdudaY 6 wan aeseludl

1. 8% 3 FIusn Lansda ALY LAEAARYY/ENU NSy UL vudae
2. L@UNAN30Y  WARIDY NILUIUIVITEAUTUTARAN Y
3. INANAU  Uandis MIANY WY

“0,8,9 7  LAMIDY AszUNATIIlY
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“y
“p»
“gn
“q
w5
“g?
“p

LERIDg
TGN
LERIng
WEARIE
LEnIng
WEARIE

LARIDS

nsruILIvluauTine1veseaa (cell biology)
NsrUIINUaIv19aT33INeT (microbiology)
nszunAnluaviiugaans (senetics)
nszUILITluau1@3TINe (physiology)
nszuII buavIdugIIngl (morphology)
nszunAnluavounsuIsiu (taxonomy)

nszuIITluanudnaing (ecology)

4. @UANVINY WAASRS DUNTUVBINIIANY VBTN
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3.1.4 WAAILAUNITANYN

3.1.4.1 WUU 2 [LHNU N LYY N2]

i1
aansAnedl 1 e amansAned 2 VPNl
202737 | WugAANTYIUINTS 3 216704 | wadianswandensiine 3
216703 | AeUszaudmiumsaau 2 216711 | FTuIN1suazAw 3
I1Inen NANWAYNTFININ
216721 | Tnssadrawaduazniini 3 216790 | dunuwMALANTEOUTIINEN 1
gouruiiouly Jendenluaivniviianie 3
Meanusena N30 IYNADAUDNAIVIINT
Wy (1)
L@UINYOLATIIINYTNUS
574 8 59 10
U 2
aansAnedl 1 AUBNA mansAned 2 WUBNA
216781 | weluladTanimiiieTin 3 216791 | dununivinendmiung 1
216799 | InginusuSgeln 6 216799 | IwdinusUsaygln 6
Jvndenluaiviiviianiy 2 AOUIMNYINUS
%30 AP NAONUBNAIYIIVN
lang (614)
574 11 574 7

sunieinnaaanangns Litdoandi 36 wiaein
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3.1.4.2 wUU 3 [LHu 1]

i1
mansAnendi 1 2enn MansAned 2 w2enn
202737 | WugAANTYIUINTS 3 216704 | wadlansuanden1sdrinen 3
216703 | AeUszavudmiunmsaau 2 216711 | FTuIN1suazAy 3
1IN PAINNANYNTININ
216721 | Inssadrawaduaznting 3 216790 | dUNuWVATANITERUTYINGN 1
gouruiiouly Jendenluaivnivianie 3
MuwA1UTEInNA N30 1UADAUDNAIVIIVT
HURPAGRE)!
L@UINTDLATITIINITAUAT
dasy
574 8 574 10
Ui 2
aan1sAnedl 1 AUBNA mansAned 2 WUBNA
216771 | GnmivekarInendans 3 216791 | dununivinerdmiung 1
Aawande
216781 | weluladTanwiiedin 3 216798 | nMsAuAINDETE 6
g ndenluaiviivianiy 5 douUsriInnIug
%30 AP NAONUBNAIYIIVN
lane (614)
FOUNNSAUAINDETY
574 11 574 7

sunieinnaaanangns lidesandt 36 wilehn

seylilunierian
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3.1.5 MBS UNBANWAIZNTEUINIYY (TN lnguaznendinge)




a L4

3.2 YD AUNUL LATAMAIVRIDI1RTE
¢ Y a
3]

3.2.1 911394 SURAYaUNANgAT / @19138UsEIMENgAT / 819138U5EA

ATTOUEUYTANY  [ITUIUNAIY

dgUmvi 311559

=

AMAINTSANYY (127), T
v ad WiauSuuse (Hasuluszes

a

= ° < = L
#01ULU, UNA139N15ANEN ‘ﬂ%’\!‘Uu

=p

Ya-uuEna
wangas | 5 Uagn)

M3 | UA. | M3 | UA.

1 wﬂmm@ﬁﬁ RNa* | - Ph.D. (Applied Biochemistry), 215 |17 | 215 |17 11 (4)
University of Tsukuba, Japan, 2004

- AL (WENBenERS),
UIMINUNUNEATAERS, 2502

- MU (WYEIW), WIS BVBULAL,
2538

2 | wA.aT.ASEanYal - Dragr. (Plant Genetics), Technische| 14.1 | 9.5 | 14.1 | 9.5 29 (6)

TR Universitat Miinchen, Germany,
1995

- . (Wugeans),
UNTINYIFBLNYATANERS, 2528

- mu. @nen),

UININYIRYVDUWNY, 2525

3 | we.as.ESnS - Y. (maluladdanimnens), 216 |23 | 216 |23 7(6)
159UD1581UUN* UPNINYRBLNEATAERNS, 2551
- W (lugenans),

UMINYRUNEATAERNS, 2544
- MU @7nen),

NM’]%VIEJ’]&JEJLﬂHmiﬁWﬁG]%, 2540

4 | NA.AT.AUNNS - Dr.rer.nat. (Zoologie), University 233|169 | 233 | 16.9 45 (10)
WAULNYS of Innsbruck, Austria, 1999
- . @3nen),
UNINeaeLTelui, 2535
- . @neN), unavenaededll,
2530

5 | weas.noufiesh - Ph.D. (Applied Biochemistry), 17.1 | 167 | 17.1 | 167 | 35(11)

wastia University of Tsukuba, Japan, 1993

- AN (WNYAIERT),
URTINYNRELNYATANERS, 2532

- UL @), WHNINYSUFTUAS

UNTILIRI, 2528

22




=p

Ya-uuEna

=
AAINTSANEN (d191),

an1Uy, Yndusanisfnen

AFTUFUYNY/

FUandi

. Wausuuge
Uaguliy .
nangns

M3 | UA. | M3 | UA.

FTUIUNAIU
Y1135
wasulussez
5 Uagn)

NALAT.NTUAT WIITE

Ph.D. (Agriculture), University of
Tsukuba, Japan, 2001

M. (NEATAERS),
URINYIRENYATAERS, 2535
WLU. (INYATAERI),

UNINYIGeLTadlng, 2531

10.7 | 17.3 | 10.7 | 17.3

25(12)

WA.AT.AGNE

Adauany

M.A. @1Inen),
UINeaeLdediud, 2550
MU, @),

UNINYIBeLTeslu, 2544

17 8.7 17 8.7

23 (20)

o

HALAT. IR 8ViByns

Ph.D. (Agricultural Science),
University of Tsukuba, Japan, 1991
M. (NYATANERTNYAI),
WIMINURBINEASANERS, 2528
M. (NEATAERSHYEIL),

MM”I%V]EJ%%JLﬂWiﬂ”Iﬁ@%, 2525

168 | 6.2 | 168 | 6.2

38 (19)

NA.AT.ITNT LNNLNNY

WLa. @7INen),
uINedudesiug, 2551
WAL @),
UINeNaeedly, 2545
WM. (RATIIN),

WMInedededing, 2542

23.6 | 1511 | 23.6 | 15.1

14.(9)

10

NALAT.INVA NA1SNY

Ph.D. (Environmental Toxicology),
University of London, UK, 2000
WAL (@3Inen),
UIeNaeLdedln, 2538

MU, @Ine),

UINeaeedly, 2534

74 |36 |74 |36

44 (11)

11

WA.AT.TYINT HUIA

w.o. (waluladdinin),
LInenaeedly, 2554
WAL (@3Inen),
WMInedededivg, 2549

W.U. (R%TIneN),

182 | 9.1 182 | 9.1

22 (12)

23




=p

Ya-uuEna

=
AAINTSANEN (d191),

an1Uy, Yndusanisfnen

AFTUFUYNY/

FUandi

Uaguliy

Wausuuge

nangns

A3 | UA.

A3 | UA.

FTUIUNAIU
Y1135
wasulussez
5 Uagn)

UNINYIReLTeslng, 2546

12

o

sA.n5.9laua 1AaTEn

MW.A. @FANe), WInedeTel,

2535

WAL (MIEUTFIINYT),
WMINeReesing, 2532
WU, @nen),

UNINYIBYAIVAIUASUNS, 2520

133 | 11.7

133 | 11.7

84 (21)

13

9.05.0097 Tunny

M0, (NYEERSTININ),
PHAINTNUNTINEIAE, 2557
MU, (Walulagyinin),

UUINYIBeLTeslng, 2552

256 | 2.1

256 | 2.1

14

NALAT.LAY MUy

m.a. @nen),
WMInedegeding, 2547
AL (3W8Wﬂﬁﬁm§§ilﬂl,nﬂéj@m),
UIeNaeLdedlu, 2543
WU, @rne),

UNINeIaeLTeslug, 2541

17.5 | 10.7

17.5 | 10.7

14 (3)

15

2.05.408 NUAUD

HYUUDU

U3.0. {nAinglazanuainiany
NWTINN), WUMINLSEIaganNYal,
2554

WA, @Fne), winedulealvl,
2548

WU, @INe7), WMneaeTeell,
2545

211 | 4

211 | 4

5(5)

16

9.09.491n Avesy T

WA, (@INe"),
UINeNaeedly, 2555
MU, @7Inen),

UMINEaeLedlvd, 2550

138 | 6.2

138 | 6.2

17

9.05.5u T lwan

Ph.D. (Systematic Botany),
University of Leiden, The
Netherlands, 2014

M.S. (Biology), Leiden University,
The Netherlands, 2006

178 | 1

178 | 1

17 (17)

24




=p

Ya-uuEna

=
AAINTSANEN (d191),

an1Uy, Yndusanisfnen

AFTUFUYNY/

FUandi

Uaguliy

Wausuuge

nangns

A3 | UA.

A3 | UA.

FTUIUNAIU
Y1135
wasulussez
5 Uagn)

A.U. (ndveans), Pnansal

LININYNRY, 2546

18

nA.A3.Ugua Medbh

Ph.D. (Microbiology), Louisiana
State University, USA, 1999
MU, (WATANITUINNE),

UNINYIBeLTedlng, 2531

29.2 | 21.7

29.2 | 21.7

21 (9)

19

m.a. @nen),
UINeNaeLdedlu, 2548
M. @NINY1E@N1ITHINADY),
LINeNdauiea, 2535
MU, @1INY1), WAINeae

SAIUAIA, 2529

115 | 2

115 | 2

18 (4)

20

B.A7.bUNIYUN

sonSAll

Ph.D. (Applied Molecular
Bioscience), Yamaguchi University,
Japan, 2011

M.Sc (Biotechnology), Mahidol
University, Thailand, 2007

.. (waluladdinm),

URTINYIFLURAE, 2547

193 | 0.2

193 | 0.2

21

9.05.Yfyau YwusInl

.0, @),
UIenaeLdediu, 2548
MU, (NYATAERST),

WMInedededing, 2542

218 | 7.2

218 | 7.2

26 (18)

22

NA.AT.UsEEVD

TanAWmL9A

Ph.D. (Forest Sciences), University of
British Columbia, USA, 2001

M.S. (Botany), lowa State University,
USA, 1996

WU @FNveN), Wmneaedadug,

2536

193 | 153

193 | 153

35(12)

23

2.95.Ua5w

Wieuadan

Ph.D. (Plant Biology) University of
IWinois, USA, 2013
M.S. (Plant Biology) University of
IWLinois, USA, 2009

19.7 | 6.7

19.7 | 6.7

25




=p

Ya-uuEna

=
AAINTSANEN (d191),

an1Uy, Yndusanisfnen

AFTUFUYNY/

FUandi

. Wausuuge
Uaguliy .
nangns

M3 | UA. | M3 | UA.

FTUIUNAIU
Y1135
wasulussez
5 Uagn)

MU, (@1N81) WINes el
2548

24

o

NALAT. AN, 8y WY deye)

2130419158

M.A. (@35INen),
UMINeaeLRedlvd, 2556

ANV, UANINEaeTBaln, 2549

209 | 1.5 | 209 |15

25

WAL AL

9

m.a. (nalulagdinim),
WMInedegeding, 2558

M. @), WInedededin,
2534

MU, (NEATAERS),

UNINYIGeLTedln, 2531

11.2 | 2.2 11.2 | 2.2

20 (6)

26

2.05.091508

Astivgay

U5.0. (Wugmans),
WNIesuuing, 2554
MU @),

UPNINYRUNYRSANERS, 2548

16.7 | 2 16.7 | 2

12 (12)

27

IA.AT.NYITIY

JUMTIUNT

Ph.D. (Microbiology),
University of Cardiff, UK, 2000
MU, @7Inen),

UIeNaeLdedlu, 2536

89 (21)

28

WA.AT.UUNT UNUSYLY

Wau?

Ph.D. (Insect Endocrinology),
Kanazawa University, Japan, 2009
M.y, @F¥ne),
URINERETedll, 2546

M. (@n3nen),

UIenaeLediu, 2542

203 |05 |203 |05

15(7)

29

9.05.0UgA Tulng

Ph.D. (Marine Bioresource and
Environmental Science), Graduate
School of Fisheries Sciences,
Hokkaido University, Japan, 2013
W4, (@n3Ie1), Padnsal
URTINYIRY, 2547

WU, @7Ine1), PWanTel

URINYIRY, 2542

188 |04 | 188 |04

26




=p

Ya-uuEna

=
AAINTSANEN (d191),

an1Uy, Yndusanisfnen

AFTUFUYNY/

FUandi

Uaguliy

Wausuuge

nangns

A3 | UA.

G
17k}

Uel.

FTUIUNAIU
Y1135
wasulussez
5 Uagn)

30

AR R GA

loantiudna

Ph.D. (Plant Sciences), University
of Manchester, UK., 2009

M.Sc. (Biological Sciences),
University of Manchester, UK, 2005
MU, @Ae7), WAIeaugeinl,
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1. ANDSUNYANWAMZNTZUIUIYN

1.1 AUINIVIVIAU

202737 WUFAEATYIAINT 3(3-0-6)
Integrated Genetics

Revlviidasrinunau: mumiiuseuveiaou

NIMIVANININIIad aﬁaﬁugmﬁm%’umimwamﬁuﬁqﬂﬁu NSONENBAGNYULAIUNH VD
wiaa Msivuamakaziuuulastilsume msufduiusnsdndiug Snvariinuausedunany
Frumis Aadinanagnsvmmundsduuulasiulesy nsdeveaiugnssuvesuaiiouaslifa ns
deveaiusnssuueniedea lassaiauazwinfivesansiugnssy eluladfduieuazerfidule
nsnaneusuazlsavaiugnssulunywd

Control of cell cycle, basic statistics for inheritance, Mendelian laws of inheritance,
sex determination and sex linkage genes, epigenetic interaction, multiple genes, linkage and
gene position on chromosome, the heredity of bacteria and virus, extranuclear inheritance,
DNA structure and function, DNA and RNA technolology, mutation and human genetics

diseases.

216703 AoUsTANAINSUNITERUTIINGN 2(1-2-3)
Multimedia for Teaching Biology
woulvidasrunau: mumwmﬁmawaqg’{aau
pann1skazinadalunisiddauseay WU INOIERINE ANOUASAY LAYIUSENBU
4{' a 6 e’dl' Ql' r-:l' £% o U a dl'
awadeulny nsldlusunsumenitames wazgunsnldu q MAeates dwsunisndndenisaeu
IINe
Principles and techniques in using multimedia such as digital photographs, movie

clips, sound effects, graphic animations, computer programming and other related

equipments for the production of teaching biology media.

216704 MANANTISHANABNI9TIINGN 3(1-4-4)
Preparation of Biology Media
a' d' ¥ 1 1 =] 1%
wauluidaeitunaw: mMuAUTILYRUVRIaoU
NaNNSwaZNATALUNISNENFDNTARUNITINGT WU N15inalann1ls NsAUSNEIFL

Howazdnd nisndnvuinass wealdlunisaewdvine)
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Principles and techniques in the preparation of teaching media in biology e.g.
preparation of permanent slide, preservation of plant and animal specimens, preparation of

replicate models for teaching biology.

216711 ATAUINITUAZAURAINWAIINITINTN 3(3-0-6)
Evolution and Biodiversity
Raulviidasrtudow: muAUTureUvDIaeY

aa v

nouITwun1s  Tauinsveslseying msfiealTdlud ITmuinisuanusuas
oynionu wiidavesduidiauasiad Iwunsuazauvainvangvedinsueilon gunilen
Wy el wazdnd

Theory of evolution, evolution of population, speciation, phylogeny and systematics,
origin of life and cell, evolution and diversity of prokaryotes, eukaryotes, plants, fungi and

animals.

216721 Tasead1gaauasutng 3(3-0-6)
Cell Structure and Function
o vy ' ' & ]
Waulviidesinunau: AINANUNUTDUVDIHADY
~ I3 % a o s A v ¢ =
asweiilueas wadlnsuaslan NUNLYAALAZLE DVULYAE suueUlaLUsY  lulnAsuese
Aaslsnanadlazoasunliuaasu 9 lelvananey lassaisvesiimasiagnsitiounenuseninwas
nalnn1srIvAuInInsveead nsdeasuasufduiusseninugas Ujduiussenitueadiuans
seInaas Nsidsuuwdasluyimiiianizeg1wessasa NISLALAYNISANEVDIYaa
Chemicals in cells, prokaryotic cells, cell wall and cell membrane, endomembrane
systems, mitochondria, chloroplast and other organelles, cytoskeleton, cell surface and
conjunction, cell cycle regulation, cell signaling and cell-cell interaction, cell-matrix

interaction, cell differentiation, cell aging and death.

216771 Hdinguazineraniasuindo 3(3-0-6)
Ecology and Environmental Science

Rowluidasinunow: auaNuWiuteUTDILaeY
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Levels of organization in ecology, evolutionary adaptations of organism in physiology,
anatomy and behavior, ecosystem components and energy in ecological systems,
biogeochemical cycles, limiting and regulatory factors, population ecology, biological
interactions in community, ecological succession, major ecosystem types and biomes,
relationship between ecology and environmental science, human impact on the

environment, conservation biology and case study: local environmental problems.

216781 waluladdnmiedin 3(3-0-6)
Biotechnology for Life
RevlvAidasrinuneu: mumfiuseuveiaoy
weluladfoue mMsdssgnimaluladibue Trasaune waluladnsndn emnsumln
ity nslduseleniannidundd msunsdsadodofin nsusuuseiudin waluladudanis

9

Aufen msufuugeiusdnd mswesdioy wazmaluladiwaddurinie

DNA technology, application of DNA technology, bioinformatics, fermentation
technology, indigenous fermented food, microbes utilization, plant tissue culture, plant
breeding, post harvest technology, animal breeding, artificial fertilization and stem cell

technology.

216790 funumaiian1saauyaingn 1(1-0-2)
Seminar in Biology Teaching Techniques
Rouludidossiunou: 1l
NTUTTEIELazeAUT18lAeINeINISULTeY m'i‘ﬁhLaua%’auuasluﬁaﬂlﬁmﬁuLVlﬂﬁﬂmiaau
Faivelnetindnu msliadutuduiinels () wioliduinela JU)
Seminars, in which special guests will be invited to lead discussions.  Student
presentations on teaching techniques. Grading will be given on satisfactory (S) or

unsatisfactory (U) basis.
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216791 fuauIInedmiuag 1(1-0-2)
Seminar in Biology for Teachers
Rouledidesinunou: il
mMsussenesLazeiuTelaginensiudey dnAnwninauedeyaua veAuselubesiiduat
Fenuemsenshuadasy msliadutuduiinels (5) nioliduiinela JU)
Seminars, in which special guests will be invited to lead discussions. Students reports
and discuss the self-study research or independent study. Grading will be given on

satisfactory(S) or unsatisfactory(U) basis.
1.2 wuaalvaanluanvndvnaniy

216701 UUAN15YIIMeN 1 1(0-2-1)
Practical Biology 1

- ay ' ' & o
woulundfaseinunau: AINANUNUTDUVDIHADY

NFEUIUNIIEIMEIANENT Wuinwen19iUHURNNS ndnnis wagnisldeiesiiouazqunsal
M9INelues wadkazilialdaiyuwasdnd nsuusgaduarininsvesad n1smelassiuigad
A159MMIHAENTERY NMIFNATIEITIELAT N1 Aedluily a13AIUANNITIRSYLAENTVENETUTYRY
-~ S W 2 A a a a v
W Aluladrainisiiuied GIveT uazdainaoy

Scientific processes with the emphasis on practical skills, principles and operations of
biological equipments on plant and animal cells and tissues, cell division and cell cycle,
cellular respiration, nutrients and digestion, photosynthesis, transportation in plant, plant

growth regulators and reproduction, post harvest technology ecology and environment.

216702 UUAN15AAINen 2 1(0-2-1)
Practical Biology 2
= oy : ' < D
wauludawitunaw: mMuANUTILYEUYDIaoU
LUIUNMIMINIANENTNUTTENATUATVRIEWYIN LAeasisuasniinvesasnugnIsy ns
WAlAN199aTIINGT N1sNgdsulaliaivuasdnd Lasnann1IUINITEBNLUUNITNAABINIY
I
Scientific processes with applications on chemicals of life, structure and function of

genetic materials, microbiological techniques, plant and animal tissue culture and the

principles of experimental design in biology.
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216741 Tassadrednduazudiil 3(3-0-6)
Animal Structure and Function
Reulviidasrinunau: mumafiuseuveaou
Tassadsuazninfivesnisiadsulns Msgesans nswaiou niswiele ssuudszam
aivgsunnuidn deulivie giAuiu msshwinaeninlusienie nsduiuguaznisasyiiulnves
AULAYER T
Structure and function of locomotion, digestion, circulation, respiration, nervous

system, sense organs, endocrine glands, immune response, maintenance of body

homeostasis, reproduction and development in human and animal.

216742 TAsead19nvwazun 3(3-0-6)
Plant Structure and Function
4‘ dl ¥ 1 1 =3 4
woulvidasrunau: ANUPNAULAUYDUVDI DU
1A598519 Ma99u eulesl warwknuadty nsmela NTAWATITIIPIELEY  NTALAES
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Tufiy msddeniuazuisnn nsmeth msddesewng maiulauaznisiedn  msduRus
'imimum\lﬂﬁmqauuauim waznalnnisUesiuvesiv

Structure, energy, enzyme and metabolism, respiration, photosynthesis, plant
transport, water and mineral transport, transpiration, nutrient transport, growth and

development, reproduction, growth regulators and defense of plant.
1.3 MUINIVUABNUBNAIVIIV AN

063703 uInNIsUNIMANGATUAZNTHRY 2(2-0-4)
Innovations in Curriculum and Instruction

Roulvdidosriunou: 1l

uimnssuMIMdngnsuaznisasy nawinsivdsunas uuida wunlduuaznszuiuns
LﬂﬁauLLUaﬂmﬂﬂwﬁﬂqmiLLazmiaa‘u ﬁwmmﬂmimwé’ﬂgmLLazm'ﬁaau nsTUINMsHastuneyly
nsweuniaul Jaym auassauazdenisiilafdlunsmeunsuazuinnssy

Curriculum and instructional innovations, theory of change, concepts, trend, and
process of curriculum and instructional change, processes and procedures of knowledge
diffusion, problems and obstacles of and recommendations for curriculum and instructional

innovation diffusion.
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063710 MRS aULAZ TS TIITS Y 3(3-0-6)
Analysis of Teaching Methodologies and Classroom Culture

Rouleudidesinunou: il

MTAATIEsIBaRULULIN 9 TMsuaznaiBiiion1siSeudmunisiAnuazindnual inwenns
aou fsndudmiuitnisasuusiayis msldundsSouiuazdonisiiounisaou wadansnsyduli
FniFeudduiuluiudon msdanistudeu TausssutuSeunvuiugifeududfy nginssunis
aufidaasunisidon nsaouiiiuszansam

Analysis of various teaching methodologies, methods and techniques for cognitive
and affective learning, essential teaching skills for each teaching methods, use of learning
resources and instructional media, techniques for encouraging classroom participation,

classroom management, learner-centered classroom culture, and teaching behaviors for

effective instruction enhancement.

063715 nangasuazn1saauadusIuinyen1An 2(2-0-4)
Curriculum and Instruction for Promoting Thinking Skills
i a g 1 1 ra
Woulvidaswirunay: Ll
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TumdnansuaznisauieduaiurinuenisAntugeesdisoy nsinuazUsaduinyensAnves
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Meaning, types, and the importance of thinking skills for learning and learner
development, development of curriculum and instruction for promoting higher-order thinking

skills, learners’ thinking skill assessment.

064712 NNINAINNITEULENEIANMNZUALIINYENTZUIUNMINIINGIAENS 2(2-0-4)
Development of Inquiry Approach and Science Process Skills

euluiidessiunay: il

595U IAYRIIME RS FBnIMcinermans Au1veandu Suazinaeifitininenmansly
ARAY A1UT NMsFuluUTauAINSTUNTABULULEUEIEMIAINS vanInIneuagyinugain
Ms@nw AAsatesiumsasuLuduIaIzAINg SULUUTNEENsEUIUNTINENmans 5l
VINENIZUIUMTIMEIAERS IATILIULINITIAUNISEWING1AEnT N13InUNSEULAZASANTSaU
WUUAUEEMIAYS

The nature of science, methods of science, paths of knowledge and the criteria by

which scientists use to judge the truth, expository and discovery approach, psychological
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basis and educationists point of views concerning inquiry approach, model of sscience
processes skills, science processes skills work shop, analysis of the science lessons

organization, inquiry lesson planning practice and presentation.

064715 NIWAINANGATINAENS 2(2-0-4)
Science Curriculum Development

Reulviidarmunou: 1l

nguiuarndnnisiugiulunsfmumdngaslaeialy uagnisuszgndlddinduimu
nangnTIng manslulsuiou ITauinisvewmangniineimaniseduuszaufnwuazdseufnu
msfnwnsdifogamstaundngasinemanisyduUsraufnwuasiseuAnuiinassauay
Tudseima mslienginazussidunisdeuvuBovinermaniniidosuusznovuazgionsililu
Uaqdiu

Theories and principles in curriculum development and utilization in school science
curriculum, history of school science development, case studies of school science
curriculum development, analytical & evaluation of science texts, teacher guides &

supplementary materials.

064723 nsdudiuaznistimanuinenmansfnelulsaieu 2(2-0-4)
Leadership and Supervision in Science Education in Schools

Roulvdidossiunou: 1l

N uNITUIMITHazN1sTmAnUAuInemansfny nsdudiinasnisilinaaudi
WLIFEASANYINITTAVIUHULAZIATINITNIINGIAEATANYT NITILATIZRTZU USTURAZ AT
muéf’mawmmam%ﬁﬂmLLazﬂﬂﬂﬁﬁa nsUseLiiuszuuaslaTINIINSimANIPuIngImans
Anwilulsaseu

Administration theory and supervision in science education, leadership and
supervision in science education, organization and management of plans and projects in
science education area, analysis of work systems and work development in science

education and practicum, evaluation of work systems and projects in science education

supervision in school.
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064725 ity meIngeansludeaulan 2(2-0-4)
Local Wisdom Related to Science in Global Society
Rouledidosinunou: il

a

ydnmMIwazanIIIIIneeaniitegluniygviesiu msdafanssumsSousifeaiugi
{ngﬁgwﬁaqﬁuuazLwﬂiuiaﬁﬁuﬁmiumﬂmﬁa?jqa%mdé’ﬁw‘Vié’ﬂmmasmmﬁmﬁwmmam% uag
maauewuzumslumsinuitegityaedunasmeluladfuthulumeineeans

Principle of science in northern local wisdom and technology, organizing learning

activities about northern local wisdom and technology related to principle of science.

064770 NN53TLNIINEIAEATANEN 2(2-0-4)
Research in Science Education

Rouludidosriunou: 1l

mMseAuTe Mseseidyminermanslulsaieu nedudgmiieriudenisdeunisaou
nsaeu Jaymifeatunisiauaztssifiuna drauaginsgitymnisaeninermanslulsaeou
nsfnmuEaIToReTuInemansFiny

Discussion and analysis of research problems in curriculum and teaching science,
analysis of problems of teaching aids in science, analysis of problems of measurement and
evaluation in science, analysis of problems of teaching methodology in science, follow up

science education research activities.

088700 WUFIUNTAAUIMANGATUAZNTHOUY 3(3-0-6)
Foundations of Curriculum and Instructional Development
Naulandosnnunou: Tl

NENNITUATNTEUIUNITHRIUINANGAT BnSnaniison1siauIvangasingianiznis

[V Y]
v A =

WaguuUame au ningnstannsgu nangnsn1sAnumduiiugiu unumvesanudnwlunig
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duadumnuanenia lunsiseud msdmdngnsluld Svswaidsenunimnsaeuvesag uaznis
W Ivnag

Curriculum  development principles and processes, influences on curriculum
development especially societal change, standard-based curriculum, basic education
curriculum, roles of schools in promoting learning equality, curriculum implementation,

influences on teachers’ teaching quality and teaching profession development.
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216798 N13AUATDETY 6 wein
Independent Study
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Master’s Thesis
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HY28A8n319138 A5, 91380 2InAN9

1.1 SZAUUIUIBIR

1.

Jungklang, J., Saengnil, K. and Uthaibutra, J. 2015. Effects of water-deficit
stress and paclobutrazol on growth, relative water content, electrolyte
leakage, proline content and some antioxidant changes in Curcuma
alismatifolia Gagnep. cv. Chiang Mai Pink. Saudi Journal of Biological Sciences
24: 1505-1512.

Chumyam, A., Whangchai, K., Jungklang, J., Faiyue, B. and Saengnil, K. 2013.
Effects of heat treatments on antioxidant capacity and total phenolic

content of four cultivars of purple skin eggplants. Science Asia 39(3): 246-251.
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149-157.
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42(1): 159-168.
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1.1 SZAUUIUIBR

1.

Palee, J., Dheeranupattana, S., Wangkarn, S., Pyne, S.G. and Ung, A.T. 2016.
Effects of chitosan and salicylic acid on stemona alkaloid production in
hydroponic culture of stemona curtisii Hook. f. Chiang Mai Journal of Science
43(5): 1070-1076.

Ruangsak, J. and Dheeranupattana, S. 2014. Effects of L-ornithine and L-
lysine on alkaloid production from in vitro Stemona sp. Chiang Mai Journal

of Sciences 41(2): 334-344.
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1. U998

Palee, J., Dheeranupattana, S., Jatisatienr, A. and Wangkarn, S. 2013. Effects
of BA and NAA on micropropagation and Stemona alkaloids production of
Stemona curtisii Hook.f. Chiang Mai Journal of Science 40(3): 356-363.
Dheeranupattana, S., Sangthong, P. and Chaichana, N. 2013. Proteomic
profiling of Stemona alkaloids production response to chitosan elicitor.
Pakistan Journal of Biological Sciences 16(18): 950-954.

Chotikadachanarong, K. and Dheeranupattana, S. 2013. Micropropagation
and acclimation of Stevia rebaudiana Bertoni. Pakistan Journal of Biological
Sciences 16(17): 887-890.

Dheeranupattana, S. and Chaichana, N. 2013. Effects of sodium acetate and
sucrose on in vitro alkaloid production from Stemona sp. culture. Asian

Journal of Plant Sciences 12: 92-96.

HY28A6n3139138 A3, §3ws Tsavesenuui

1.1 SZAUVUIUIBA

1.

1.2 SEAUYA
1.

Junmatong, C., Faiyue, B., Rotarayanont, S., Uthaibutra, J., Boonyakiat, D.,

Saengnil, K .2015 .Cold storage in salicylic acid increases enzymatic and non-

enzymatic antioxidants of Nam Dok Mai No .4 mango fruit .Science Asia 41 :

12-21.
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WUFNITUVDINUBUAIENEINAIBLNATA sequence related amplified

polymorphism. 2158153Ie1ea@ns 19, 43(3): 403-412.
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8(2): 106-110.
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998U Soluble Starch Synthase Vb Tudmituiloslne. sansngnemansineg 6:
179-189.
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1.

Trachantong, W., Saenphet, S., Saenphet, K. and Chaiyapo, M. 2016. Lethal
and sublethal effects of a methomyl-based insecticide in Hoplobratrachus
rugulosus. Journal of Toxicologic Pathology. DOI 10.1293/tox.2016-0039.
Buncharoen, W., Saenphet, K., Saenphet, S. and Thitaram, C. 2016. Uvaria
rufa Blume attenuates benign prostatic hyperplasia via inhibiting 5a-
reductase and enhancing antioxidant status. Ethnopharmacology 194: 483-
494.

Panase, P., Saenphet, S. and Saenphet, K. 2016. Visceral and serum
lysozyme activities in some freshwater fish (three catfish and two carps).
Comp Clin Pathol. 26: 169-173.

Saenphet, K., Jitjiaingam, A. and Chaiyapo, M. 2015. Reproductive toxicity
test of plant-derived insecticide in male rats. Chiang Mai J. Sci. 42(4): 816-
821.

Bunnoy, A., Saenphet, K., Lumyong, S., Saenphet, S. and Chomdej, S. 2015.
Monascus purpureus-fermented Thai glutinous rice reduces blood and
hepatic cholesterol and hepatic steatosis concentrations in diet-induced
hypercholesterolemic rats. BMC Complementary and Alternative Medicine.
DOI 10.1186/512906-015-0624-5.

Saraithong, P., Li, Y., Saenphet, K., Chen, Z. and Chantawannakul, P. 2014.
Bacterial community structure in Apisflorea larvae analyzed by denaturing
gradient gel electrophoresis and 16S rRNA gene sequencing. Insect Science.

DOI: 10.1111/1744-7917.12155.
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Pamok, S., Saenphet, S. and Saenphet, K. 2014. Antioxidant property of
aqueous extracts from leaf of Moringa oleifera Lam. and Pseuderanthemum
palatiferum (Nees) Radlk. IJPS. 10(3): 269-282.

Saenphet, K., Saenphet, S. and Jirakittirat, K. 2014. Gastroprotective effects
and antioxidant activities of Paederia pilifera Hook.f. root extract. Chiang Mai
J Sci. 41(5.1): 1121-1131.

Trachantong, W., Promya, J., Saenphet, S. and Saenphet, K. 2013. Effects of
atrazine herbicide on metamorphosis and gonadal development of
Hoplobatrachus rugulosus. Maejo Int. J. Sci. Technol. 7(Special Issue): 60-71.
Khumpook, T., Chomdej, S., Saenphet, S., Amornlerdpison, D. and Saenphet,
K. 2013. Anti-inflammatory activity of ethanol extract from the leaves of
Pseuderanthemum palatiferum (Nees) Radlk. Chiang Mai J. Sci. 40(3): 321-
331.
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1.1 SZAUUIUIBR
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Chumyam, A., Shank, L., Faiyue, B., Uthaibutra, J. and Saengnil, K. 2017.
Effects of chlorine dioxide fumigation on redox balancing potential of
antioxidative ascorbate-glutathione cycle in ‘Daw’ longan fruit during storage.
Scientia Horticulturae 222: 76-83.

Guntiya, N., Bussaban, B., Faiyue, B., Uthaibutra, J. and Saengnil, K. 2016.
Application of gaseous chlorine dioxide for control of fungal fruit rot disease
of harvested ‘Daw’ longan. Scientia Horticulturae 213: 164-172.

Chumyam, A., Shank, L., Uthaibutra, J. and Saengnil, K. 2016. Effects of
chlorine dioxide on mitochondrial energy levels and redox status of 'Daw'
longan pericarp during storage. Postharvest Biology and Technology 116: 26-
35.

Chumyam, A., Kunthawun, D., Bussaban, B., Uthaibutra, J. and Saengnil, K.
2015. Effects of ClO2 fumigation on postharvest fungi and disease
development of longan fruit. Acta Horticulturae 1088: (339-344).

Junmatong, C., Chomkitichai, W., Boonyakiat, D., Uthaibutra, J. and Saengnil,
K. 2015. Reduction of free radical content and chilling injury in Nam Dok Mai
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No.4 mango fruit with methyl jasmonate during low temperature storage.
Acta Horticulturae 1088: 107-112.

Junmatong, C., Faiyue, B., Rotarayanont, S., Boonyakiat, D., Uthaibutra, J. and
Saengnil, K. 2015. Cold storage in salicylic acid increases enzymatic and non-
enzymatic antioxidants of Nam Dok Mai No.4 mango fruit. Science Asia 41:
12-21.

Jungklang, J., Saengnil, K. and Uthaibutra, J. 2015. Effects of water-deficit
stress and paclobutrazol on growth, relative water content, electrolyte
leakage, proline content and some antioxidant changes in Curcuma
alismatifolia Gagnep. cv. Chiang Mai Pink. Saudi Journal of Biological Science
(https://doi.org/10.1016/}.5jbs.2015.09.017).

Saengnil, K., Chumyam, A., Faiyue, B. and Uthaibutra, J. 2014. Use of
chlorine dioxide fumigation to alleviate enzymatic browning of harvested
‘Daw’ longan pericarp during storage under ambient conditions. Postharvest
Biology and Technology 91: 49-56.

Chomekitichai, W., Chumyam, A., Rachtanapun, P., Uthaibutra, J. and Saengnil,
K. 2014. Reduction of reactive oxygen species production and membrane
damage during storage of ‘Daw’ longan fruit by chlorine dioxide. Scientia
Horticulturae 170: 143-149.

Chomkitichai, W., Faiyue, B., Rachtanapun, P., Uthaibutra, J. and Saengnil, K.
2014. Enhancement of the antioxidant defense system of post-harvested
‘Daw’ longan fruit by chlorine dioxide fumigation. Scientia Horticulturae 178:
138-144.

Chumyam, A., Whangchai, K., Jungklang, J., Faiyue, B. and Saengnil, K. 2013.
Effects of heat treatments on antioxidant capacity and total phenolic

content of four cultivars of purple skin eggplants. Science Asia 39(2): 246-251.
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Whangchai, K., Uthaibutra, J., Nuanaon, N. and Aoyagi, H. 2017. Effect of
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