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- mamsaulnaGeniunnmshanuiiuvinedy 1,000,000
fsunaldvennusuiionn - AMIFNSANW 40,000,000
UMIMEIAAMUALIATANS - swdunavselomimsamweeniodudnsunas 25,000,000-
Benegladunaniznun uay - Bufiunnuadilsnnmsaniduanueesdiamia 80,000,000
wswghaflaunanseny
saumaRY 167,000,000
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(179 Pwaunaegam uva. i 6/2563 Fuanii 30 nqumes wa. 2563
et undudusemnasiunsam wa. deTumpiaudi 11 Squiou wa. 2563

- I'J ] o - v ar U
2. AINTTUMNLNUNLLATINMTUIRT B lAINTaANTUNIS AN 101992 TAAD
wnsnswiletlymt COVID-19 veaiguna

wiw: um
= J
" dig 29RuRawNn
Uadvnanszny HansENUNintY .
Usuanad
11M3N1S Social Distancing | - mshiannsabiindnw uazyaains wWuniGeu uasith 24,521,900
unfuRmuunalaluunivesmineds
- o o v ' o = v ooa
- fenssuAasamsiieatos hiaunsoduiiunisla vwie
fpudsun1sintiun1seanivsunitveingnnizuni
= - - o o L2 [} [ - L4 =
YLD Uaz/v3e BNIAN - fanssudassnsiiieatios Wiausodutiunisld wie 28,347,300
-l e | W P o a | w -
WerduAanssulusausena | deadeunsddiunmseanluaunitvedngniozund
B v
L AGD! 52,869,200

. vuﬁumamumu Uiuuye u/lpsansang q welwanunsnaenadeaiu
s3uiiAIninintuese uavanas L'uE]G’w]']ﬂ‘ijU'lEﬂﬂ‘HElﬂ']’liJ'i’liJlJi]‘il'lﬂ
uangrdelunisimuauInsnsduerd nunansenus u,aztﬂwgnw

losunanseny
Wie: um
a dy
. o ¥ NEUARDY
Uadunansznu HansEnuinvu 3
_ NUNIUANLGY
fgunalsveanusaiieinuminerds | - meiuvenmminendeiiunliiaeaioonin 114,130,800

tﬂwmuwlﬂﬂismmnﬁh warlliieanedonu
w a a0
AesmsuusranadmivwAnsimsiiley

Amussnesmsdenedliunansznu

uawiATYERR LA UNANTENIU

nmaranuTndudsiu uninadeddlainsanwuamislunmsuivm uay
nagnslunisaniumsiaenndesivaniunisal senisuiuwnuluinisuavauyszana laensly
\A3 031l Project-Based Management (PBM) uin3 salolun1sfiansan waganidun1snansmn
FWAUMUIBNUAN q TIUERUIMITATINT (Project Manager) TumsmumIuuauaIl AanTsu way
JaiuauUszna Tiaoandes tnvas uavmu'lwmma’wﬂfumamwﬁql.ﬂmmuua N33
Laﬂmmwmﬁmmumﬁn%wumuﬂaaw'rm&matﬂﬂH'Lﬁlﬂsuman'i-'wuau'nam ol

3 Usmnumsneiumendenmunmuentedesing q Miluansgny

mie; um
3IUN13 HIRULAY Wdundiulge wia/(an)

uUssIUAY 1,731,203,000 1,731,203,000 -
FIWTUINWUIBIUYBIUM NG 1,302,361,000 1,135,361,000 (167,000,000)
- 5UINMsIANISANE 916,466,800 876,466,800 (40,000,000)
- 5785UINNISUINIG 43,726,800 42,726,800 (1,000,000)
- S05UNAUNSWI TR INYAY 135,260,100 89,260,100 (46,000,000)
- iU q 206,907,300 126,907,300 (80,000,000)
FIWFUINUNEMUNIUDN 304,609,400 304,609,400 -

s2amady 3,338,173,400 3,171,173,400 (167,000,000)
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(4730 N sUseAN I, Ade 4/2563 Tuianidl 30 naumay wa. 2563

atfufiunaduduspennssumsam wa. o fumolauid 11 Sguiou we. 2563

3. UTEHNUINTTETEAENEINTNUMIY SIUUNAMNENSAEAR TUDIMING 1Y

we: um
, .. 29RU%Aq p
YNSANENT UL iy W/ (am)
1. nsasnanududanaivns 820,763,500 777,424,900 (43,338,600)
2. A uEMINeNaBuAINITIdY 143,618,300 118,782,900 (24,835,400)
3. mMsainnuirelAsygiawardinumIngImans 573,466,500 | 558,610,000 |  (14,856,500)
wialulad uazuinnsy
4, mﬁa%ﬁam’zmﬂnﬁ’uﬁ’uui’mn‘siu'ﬂaq 7,638,800 6,594,400 (1,044,400)
nangiuseaniduunie
5. msudmsauinhate Wusssy uaznisaiiaszuy 1,675,453,500 | 1,610,236,700 (65,216,800)
WALV TN
52 5 yNsAANS 3,220,940,600 | 3,071,648,900 | (149,291,700)
UM sdmnang . 77,232,800 59,524,500 |  (17,708,300)
Qudseaily | 40,000,000 | ' 40,000,000 :
F2aAY | 3,338,173,400 | 3,171,173,400 | (167,000,000)
2. USEINnNISIIETLAIENEINITNUNIY SIMUNAINMLINGIBTNE.
- uL: UM
A1y 316N13 9RULAY - NRUNAIUTUUSS G
1 | udndiunig 12,484,878,200 2,355,701,600 | (129,176,600)
- Gwideu Ande wavatains 1,104,966,200 | 1,076,233,000 |  (28,733,200)
- dameuuniu Waos uasian 940,835,100 866,891,700 (73,943,400)
- aamnsydlon 112,811,900 105,811,900 (7,000,000)
~ Quganyy 326,265,000 306,765,000 | (19,500,000)
2 | suneinedy 40,000,000 40,000,000 2
- (udseaihly 40,000,000 40,000,000 ;
3 | quawu 813,259,200 775,471,800 (37,787,400)
- magfined 453,678,700 432,351,400 (21,327,300)
_ drfifuuaraneata 359,616,500 343,120,400 (16,496,100)
saumaay 3338,173,400 |  3,171,173,400 | (167,000,000)

Wail Wusulszunnuuvanga Tasiluseuun15s185U 3,171,173,400 U
Usgu1uni15s18918 3,171,173,400 UM

ol muszifsuaminerdomaluladgsuni Idrensiunaznindduves
L inende w.a. 2509 wana & 4o 22 (@) fuada “lunsdifingrauarausuiitesdosan
QUUTENII8T18UTE 91 IWes nsuiiniaueAuEnTINN1TIN and unsesuaviausly
anUNINeNae eyl

vaid musn‘s‘mmimn?uu,axm”wsfﬁu'lumiﬂ'smqmigqﬁ 5/2563 Lil®
Fuit 22 wquanau wa. 2563 WiiluR “viureunisususussanaumineras Usedrdeusyan
WA, 2563 snuifiaue uasluaueanium1ine1dy ellersaneydidely” Teasdeausingau
NATUTENBUINTENTUTE Y
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(490 wennmuseguam wa. afii 472563 Sunril 30 wqwnm ne. 2563
atufumatirudusssninnasunisan wma. o Sunegleud 11 Squiou wa. 2563

Yoduna/Uoiauanuy
W ingdeasiassiiasaonunssuisatunissiduanuues
uingdenaisnstnassiuUstnauazmsanaldsne luvued
grannsninunszAuNanan (Output) Wazkadws (Outcome) UBIBIANS
P snanumsainisuns ssunnveslsaiad elaalalsun 2019
(COVID-19) Tafiamsini sumsveaminendsluowan Tasussgidu
Masdnleuvy
uATUsTYy 1) oylAvTuavUszanvesminends Usedndeuuseunn
w.f1. 2563 Tnsidusuusvannuuvanna dussumn1ssesu
3,171,173,400 U™ WarUssuun1358978 3,171,173,400 um
puTiaue
2) Wuvinedesudedunn/daiausuunieRnsandiiiumsdely

M3eil 3.4 veaydlA (419) Uszmaanavninendoimaluladqsun Ges unsnisdiumde

unAnwnsdianmunisadlaiung

@ymsanTinns (sesesmauiteinmasasiannenduana) iueiivsze
WeResNeYIA ($19) Uszmaanumingndumeluladgsund 3os mnsnssaemdetndnuinsd
anumsailiund essnaniunisainsunsszunveslsanadelafalalsun 2019 (COVID-19)
Wvenaniuhussmasasialan Wenansenusaiasvgiouarineuiueguassyymuialy
Tufamingrdediedu feikumnuminedemeluladgmunildvsymmnasnismsdamaiioy
nsaeunsdanunisailaiund Tasnsdanaisunisaeuseulainnaeisaudiui 16 fune
w.a. 2563 \udunn Idauayu Mobile Internet 1ifa5095un1 513 BuNsaausoulay fvuali
UnAnwinduidriFeulududouunfldfaudiui 1 nsngiau wa. 2563 snidnnsdanisiieunsaou
Jewfuing snidnmsasunansmiaiidunmsdaasuluenisu wieuduiinsansisssuien
AmenminAnwas 65% aasmsviuuiiunmsdnmlimnzay wazdounisilaniansdnei 3
Umsfinw 2562 samfednliiinsuseiudemifinseunqunisine COVID-19 neusfunsynsaanis
ganAny Ingrmans Iouazuinnaa Idvemmsilennanitugaudnuiludaialitismdedi
Iofunansgnunng@dianan amingrdedaladnyi (5799) Usenimantauminedumaluladgsund
309 wnmstemdasindnwinsdaniunisalliund efunisdouraeniszvenindnwiuas
AUnATBIRENIIUTEAEA M wazhinsynusenisinliunsiauasiusivveauminendslunmsiu

vl anviemslumsusespindedt 572563 dlotuil 30 wwieu wa. 2563 Iiii
“Winauofuveu (799) Useniar 1509 11msnisvaemaodnAnwy awsiiaue uasiiaue
AENTTUNITNMTTUUALNIWITY UazaniumImerdenaly” way (319) Useniaa dananaleiiiunis
ATIINIUINNUTANT dIasuTsauavilinsiseuiosual warAnuenssuNITNMTRuLATNING Ay
TumsUsequadadt 5/2563 iiloTuit 22 wquniau w.a. 2563 Witui “ofuvey (599) Usznimang
unineravimaluladgsuii 1509 wmansvaemasunAnyinsdaorunisalliing aouiiave uay
inaueanmine1ay iMeRvrsaneyilinely” eauden (319) Ussmam Unngauenansyssney
MNIEMIUsvyu

uRiiUszqu oyiAvssnmanamingdomaluladgsud et anasmstismie

vindnynsiianumselliuni amm (519 Usenem iaus
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(31) Twennmusegam e, adait 4/2563 Tuadfl 30 wiwnien na. 2563
atuiiunatnduasminassunssn wa, deTunglauld 11 Squiu wa. 2563

2M3¢il 3.5 waaqﬁ'ﬁuﬁaﬁemmsdﬁnﬁu AUUIUH UAAUN AT ATFIUNANG ATTEAY
U3nyeun3 w.a. 2558
Y mNIANTINMS (seseBmsuateinmsuazianneuduana) ) iUz
mawmsmaqumummmmwwLnu mnuu'rdgUmmmnmmmmmwanamumuﬂwmm
W.f1. 2558 ﬂuLummnfhunmwaﬂn‘smﬂqmsaﬂuﬁnm Inermand Fdouaruianss 1w
wnUiRmIUsENANSENTANKENT 309 InushnmsgundngnsseiuUIaes wa. 2558 uas
Usen1Ansensnadinyidnas 1389 inasiinnsgrundngmssyauiudindne we. 2558 lunsdlves
019156 MiAy Aavilsdedl 07 0224/2 653 astuil 8 AAIAN WA, 2562 Amuadn “nadifmunli
a'lmmwmummu'uﬂmaau'luLnu%’auﬂ" 50 994518391 TawilenvrsduszandugSuiiavau
Fwivniu ... il mn'i'lm-m'lﬂum'lumuflumaq'l'ﬁ'n'nuL-'t']tnmty'umuﬁa'ln'm‘wuanu'mn'm':'aua" 50
anugaudAnuiausasndunsidie g FouldFuuselonigeqe uwnmua*wrsuﬂs..im'm
FuilavounszurumsFsumsaounasianmindnnaeansiansEsunisaeuvasssiviu q #ae
TavdasldFuanuiiureuanamaniiugaudne fadunssutiunisiaenadomianuisunives
U5en1AnsEnaed nm%m‘: 1304 NI IMIFIUNA NG ATIEAUUT fyey1n3 w.e. 2558 wazUsznae
NIEMTANEEMS (o9 InusinasgumdngmssiuTudindne wa. 2558”
uingrduinaluladgsuns Tmaﬁ*mmmmd[u‘laaé’mmamuaﬂaauumLme
919158 W la730u vun e p1913UsEAmEnanfl akaznslsausy iingdeumarsa
Wuesdiiey seduliogws wingesuinnssumaluladgmavnisuuinmstadio avivninnssy
weluladgramnssuuing ingnsunued) rdngaslvi wa. 2562) nangasavineIms weaoulu
18391 211125 nﬁm'n.uumu'luqﬁm'['mwm (Hotel Business Operation) mmum’ﬁmwaaumﬂwqm
24 4l LLa"mﬂ'thum 24 T viail daudmanmsiinedi 3 Unmsiinwn 2562 Wusuily Taeseumsnelsl
HUBMAn1NTE A, unms Juniany WuewsdluRareuEin
vt amw']m's Tasnistieuremuiiuseusnnssumsaniienns lussuy
B-office WAy Google Form o ufl 25 furay w.a. 2563 (Fusesmenumsusealunsusyguassd
4/2563 \ileiuf 2 1oy .. 2563) 4 “Winmofuouunsiaerarsdilassa vugle
019198 UseInnizmTioaismarnIsTsusy umrivenatumarsan (uermrseiimy 7~ﬂuﬂ§ryzy1m?
wangnsuinnsaumaluladgaamnsuuinisduds arwidvinnssumeluladgaamnsiuuingg
(angmTuINIYIA) (wanﬁmfwu WA, 2562) wangmsaningints ileaeulusein) 211125
mfmaﬂumuiuqmafwum (Hotel Business Operation) mmwﬂmwﬂaumﬂwqwg 24 92l uae
AV 24 9alus Tngsoumnebirvawmans1915¢ as.unms Sunsare iuererseivdnvou
510397 il dusnapn1sAnwIR 3 Insdner 2562 TulY” eanBuause s Usingaiu
nansusenouNTENIsUTEYN
dadana/doiauauus
1) uWrmmaﬂmimswaaumwmmawmﬂmquﬂng‘lwauﬂ
U's-*naun15Lmqmmmm‘iuwmw’lwgnmmuaumuﬁww
2) msvepypiAusente1nsdiay muuaufiiinminasinesgu
Manqmi's:mu’%rgtg':m W.A. 2558 'lun"ﬁUiu'quﬂ'sqmaiU'lm‘s'm
Gosananlusulounsuionausvesyia-ievining
uﬁﬁﬂszqu 1) aqﬁ’ﬁtwiaﬁ"'qawwﬁﬁLw AUUUIUHUR NN U NN TN
VANGATIYAUUI YIRS WA 2558 iU 1 1e Ap 019slanTIn
vun e 819156 UseTAnn1IviB i sauarnislsausy
UMNINYIFBUMIA1TAN LT UBIITER LAY SEAUUT Y93
wangnsuinnssmaluladgeamnisuuinisdudia 1130
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(4M) PIwUnIUIERAN U8, nfail a/2563 fumid 30 WOWIVIAN WA, 2563
aduitunsndusaminnasinsan sva. dofungiaudil 11 Squisu wa. 2563

uinnssumalulaggaaivnisuuinig (Mangasuiunef)
(néngmslmi w. 2562) ndngmavineans eaeulusein
211125 meantiuanlugsnalsausu (Hotel Business Operation)
Suandilusiiaouniangud] 24 99T waznAUfUR 24 i
wail sausaansinud 3 Innsdnwn 2562 Wuduly Taw
uawma'lﬁﬁ'ﬁ'wmam‘s'mﬁﬁ As.un s Yuniane 1ue1aisd
fFuRnveUT BT Auiilaue
2) WhamrinedoiutedannAsausuuaieRavandidumsriely

25l 3.6 wooudl@ (379) TBAUNISAARIY A5IRERY wATUTHIT UNAIUNMNINE1AY
waluladqsun? Tuseund swsnvesdeuuszuna w.a. 2563 (1 gatAy

WA, 2562-31 AUIAN W.A. 2563)

L@UIYNITANENTTUATAAAIN ATI9A0U LazUsziiiunaiu (7eseBmsuiniy
AIN1TANIUMINYE ) Lauaﬁ'ﬂsvmmﬁaﬁmmmuﬂ'ﬁ (579) 5789°UNTRANIN ATIVABY LAz
Ussillumaanuumiinerdemaluladasuni Tusouns suwsnuestautseanm w.a. 2563 (1 UG
w f. 2562 31 JunAN W.A. 2563) ﬁ'umamna.n1u1411w81aaLwﬂTuIaaasuw5 'Lumﬁﬂ's.ﬂmﬂ'im 7/2562
detuil 28 fueneu wa. 2562 ailuReylAlusunsunisinnm mmaauuauﬂi.,Luumamuumfmmaa
wialulaBgauns Usedntauuseann we. 2563 warnsouniussiiiu FiTe uasinausintsUsuilunaany
wammmmaumquTauasmﬁ (SUT Scorecard) UsganUauyssannd w.a. 2563

AEL@YIYNITARY nisumsmﬂmm Tagdrinnuaniumiinerdulasiusiudoya
mnwmwumnwumuavqmswvw“iumaqmu wazdnily (579) 9189°UNNSRARIN ASIVADU LAy
Usziilunanuamiineradewmalulagasuni 'Luiaummsnmmﬁwﬂivmm W.A. 2563 (1 #anAY
W.A. 2562-31 flunAN W.A. 2563) LLameauaﬂmmUimwm'mmamwaaaumumunu 'Lum':
UTBYUAMENTIUAITAAAIN ATIVABU WAvUTELTUNGIIY afadt 4/2563 \ileudl 16 WHWNIAN
wa. 2563 Tnuildadann/doiaueuuyiasaiail

1) loedawaniumsalinisunsssumveslsadadalasalala 2019
(COVID-19) avriangenunon1sandusiiass1elaveaun)ing1ae
U InedeneRe s nduns fail
1.1) WM VEI8 URITNUMUIATIET NURLTLUUNTTI ANTIIS BunITaaU

el A lmliiaenmd o vanmamsaliimsuE enag
siaeAiaa (Dynamic) vidlussesa uassesen TAITIIANGE NG
zsmngauteveumivetds wu awiving i

1.2) umAngraelavanisiseunsgeunuyeuladiduUuuLa?
9199150199NI T TEUN I TTOUNIUN WA 1T INGNTYRINTES
wilnavimd ieiidaanen nseunsaeulunsainingnwi
Jeymlumsldambumeduln (intemet)

1.3) univendvpamnunaulnsaa s ann s uiesesuLay
91697 179999071018 voaun 1T Ne1a e 198989 UAaYAIT
We151an 510978 lneadedenseuaiduan (Cash Flow)
wanvInid um1ineravaassailasinsiievesuussaia
FluaNuINNTENTINITAANANY) TNgImIaNT ::wua.,
winnssu (92.) uﬁxmmwamuafﬁmmsm UimaivInIai
Feadaetunisunsszuinvaslsadad alasalalsur 2019
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2)

ua ﬁ"g sz

1)

2)

(5W) TwanumaUszyuam ua, pfadl 42563 Yuariil 30 wquntem wa. 2563
atufiumadsudusesainnsssnisan ua, Wofungiauid 11 Soueu wa. 2563

(COVID-19) Emiamasasranrunseminisoenisifuves
unImeaglinuguinsluynseay

1.4) wreenSamiaren ine1aem s tumiaeauiansan
s1eldiRundulvsuumineras lngniageuiamieosdasd
msmevaassaan Imallusaemsunssumvedlsaindalasa
TaTs141 2019 (COVID-19) ot nsanismiumamamsalifagui

1.5) N INeIsEAIT00a UL SUUTAINAN TNV DU INE 189N
aounisalmsunsssvinvedlsainidalasalalsu 2019
(COVID-19) 4 aUs¥naulunT5219usunITA T U TN
umanenaglviasioudinialys (New Normal)

UMY INEITRITANYIHAIWE U HAN TENULTIRR TS ORI W

iuaavesnisanidunisauiusAavesuniineg 1aeliiiudaion

w1 Ineaylausmsvanasiadinuudaeeediusyansnm

i Awramilugriwvestudiniiansanisinwiluuaa n1vse

gonuaIiveuazn s vlgusEleriase msvusnisivinsi

suaumglvesuou msUsuulas areveauayiammaluladi

hlugmsasrodnnssulu (g

BIYUTIENIUNTISANAIN ATIVTOY UArUTTUNGIIUNNIING 168
wmaluladgsurs luseuaFausnveedlauszuias w.a. 2563
(1 gaAs WA, 2562-31 Shunpul WAl 2563) mal (379) 59697 late
uazihiauean i menaenely

' IWJJH’?’J‘W&’?&?HW%?SQJ'}W NIUNITH mwammm/wamuauu soly

FN8LaYIYNTT 'me1Luum'smuumamammuamaua’lm gagus. il
1. wansadunuuaznan Uiy mﬂ“lmmu
1.1 HamIussiug 'rumimﬂmmanﬁm'n,uwwumaaumﬁmmé' pwnlulagg S
1.1.1 A19ANHNUTDINNIINEIFBANUTELAUNAUDIAENTTNNTS
Anumangnde uazanznssunsUsE A Ingdemaluladqsund dil

1) Han15aLa LIUAINUTLLe uNA Tus aa suloune wanis

ANNUNUVDINUINGNE INNUURFNIUNINGIE ﬂmﬂiuiaua sun3 Tud ENLmauiama'lmaumqmﬂmm
Uauuseun w.a. 2563 (1 maAL WA, 2562 - 31 TRl W.A. 2563) 13711470 8 309 mﬂ‘lmmu

1 3 509 lananulalseing
usTan i ingusaa
(5 AZLLUL)

HanN1sUsEUAULDY Boq
|1

W . a wa o a ar -
) ulsviemeiaunszuunsusslivian sUfuRnuion1581593nwIAUR
ALY
ot W e e & at
2) ulsviemsusulpsvuuatainisuagUsyloniinegavosninau
3) wlsviemsdaaiunisaniduay “gueruinermansuaginalusii
(University Science Park & Technopolis)”

Pl P -l o )
i 3 39NlNaIUUeEIU
(4.43 Lay 4 AZLUY)

1) ulsu1e “Excellent Student Profiles & Alumni Engagement”

2) ulsuren1sins suaund auluni15vinaru (Employability) wazidu
AUsznouns (Entrepreneurship) wagnmsinune1iw

3) ulsuwdauaiunisauduaudieninddulayiamig

i 1 5eaiSudniiunislunsou
s o o

nAMALITNISNNINUG

(3.86 AzLUU)

ar A = ar =l L=
ulsuiemstuedeulsmeunanminedemaluladgiuns
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(419 wsunsUszquam wna. adsil 472563 Juandil 30 wowma we, 2563

w o - A » - =
AVUVIHTUNT IV TUTHIINNTINATTANT LW, “.Ii]'ﬂ-l!"1\]\‘|i1|\.la‘-’g 11 uquiew w.n. 2563

HaNTSUsHlunULDY
i 1 Feandmsdmuadmune | wlevisaudnuaeiufininaseasdveuminerdomaluladygiunii
nIOULAT WaYIBMsTidRLaY aonpdparuvinuelummsswil 21
(2 AzluL)

2) wan1saiuuauUssiunRTus eed u 9 TENRTERRITR
Ulgue NanSALEUUTBIMIENA UMNLRANIUNTINGIAY WazANENTINNTUIEIENMUMING Y
Tuesdu q Adlddeadanloves S5 62 Uity Waniuduilesnteulseanm we. 2562 S
35 Useidiu uasUseiiuiiintuluseunsausnuasteutsyana we. 2563 S 27 Usadiv) sufiunuld
gendntvane (AzuuRAY 4.20)

1.12 MeRniuaueesesn1sud sudvmnemssiivnuiaands
Tugran1sasasiumiaesnnsudl 4 T (we. 2561-2564) fis1uau 6 Useiiu Tagluseuns wusnues
Uauuszanm w.a. 2563 lnsnwsauwansentdunudulvgddunuldaaudmane Wanuisvas
64.38 \iguiurtmaneia)

1.1.3 nsasavsaunieluuaznisuimsaudes nan1saiuenuns
nrvasunvluLaznisuimsanudsavesmninedsmaluladgsung Tnsnwsndaulng
9g5EWINIANTIUNTATINERY

12 wan1sUssluaun1sAiuOumaHUUf UANsUsEand uvninendy
sufiunumuusuUfUansuseidluseund wsnveadauuszina we. 2563 Taeiinanisaniiuau
%em"u,ﬂ'mma (ansAduuToYay 94.12) uavnmsiumanisideulsznusosay 71.15
diawSpuiiguiuimnensat |

13 wansUsadiudunsaidiunuaunseunsusadiu §Y3e uaznmeinig
Uszilunanuvasumningrdsmaluladgsun’ (SUT Scorecard) lusauns susnuosdeudszanw
. 2563 laeuiinanmayssdiveglusvaumutmung (Prwade 3.05) luusiaudiAfinamsusudiugdl

- = Ao w
B - ARnsUImsauivaaiy Wusssy

- ) - o i
AN TINEaEU uaznsaiIEUUTnALARMLATN
n17Iae :
4 4 ; d ; 3.50 NI
3.25 - o a
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ABSTRACT

Appropriate rate and frequency of fertlgatlon Is Important for-the. production-of cassava: fMamhor
esculenta Crantz). The present study investigated the effects of different fertigation rates and-frequen-
dles on cassava-production.under a drlp lerigation system In sandy clay loam-(5CL) and loamy sand:(LS)
solls, The study was undertakenin'the 2014/15 and 2015/16 growing seasons.and-the treatments Were©  yevwoRrps

designed to compare two fertllization.methods-and two. fertllizer rates. The. results ‘show that while Storage root yleld; nutrient
using the same amount of fertilizer, fertigation resulted In higher leaf nutrient content, storage root uptake; fertigation rate;
yield, and fertilizer nutrient use efficiency in comparlson to-soil fertilizer application. Fertigation based fertigation frequency

on nutrlent balance model (F-NB)significantly Increased the leaf N content, storage root yleld, starch

content, and harvest index compared to fertigation based on Department of Agriculture recommenda-

tions (F-DOA). Yield and starch content for the same treatments in SCL soll were-higher than thosedri LS

soil. In the 2016/17 growing season, the treatments were designed to compare two ferilization.

methods, two fertilizer rates, and two fertigation frequencies. F-NB with a high frequency (F-NBy)

produced the highest storage root yleld, while the lowest yield was produced by the seil fertilizer

application.based on DOA (5-DOA) in both soils. The nitrogen {N),. phosphorus-(P),-and potassium (K)

distribution in the plant parts were mostly.concentrated In the sters and storage‘rgots, while F-NBy

increased the nutrient uptake and Inereased N, P;-and K cancentrations in the cassava storage rodf; and

enhanced the yield and starch content.

1. Introduction ways, such as for ethanol fuel, animal feed, and for the
extraction of starch. Cassava cultivation in Thailand is
mainly distributed in the northeastern, northern, and cen-
tral regions of the country (Amarasinghe et al, 2011).

Cassava (Manihot esculenta Crantz) is one of Thailand's
most important economic crops and s used in numerous

CONTACT Sodchol Wonprasald @ sodchol@sut.ac.th

© 2020 The Authoris), Published by Informa UK Umited, trading as Taylor & Francls Group.
This Is an Open Access article distributed under the terms of the Creative Commans Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestrictad use,

distribution, and reproduction in any medium, provided the original work Is properly cited.
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Cassava is more tolerant to drought and high temperatures
compared to other field crops, and it has been reported
that the optimal temperature range for cassava growth is
25°C to 40°C (Brown et al,, 2016). Cassava can absorb an
enormous amount of nutrients from the soil and degrade
soll propertles, resulting in Infertile soil (Howeler, 1991). Soll
nutrient Imbalance subsequently reduces nutrient uptake
of cassava, so controlling the nutrient balance between
cassava and the soll Is a cruclal link in increasing the cassava
yields.
To improve crop absorption of nutrients and water,
agricultural scientists invented a fertilization technique
called fertigation In the middle of the 19th century. It is
an outstanding combination of fertilization and irrigation
(Landis et al, 2009), In the fertigation system, water is
transported to the root zone by plastic pipes, which pre-
vent water loss from leaching and evaporation, Water can
be supplied following the crop’s precise water require-
ments, thus improving the utilization efficiency of the
water (LI et al, 2012). Fertilizers are added to water by
an irrlgation system, which supplles nutrients In a timely
manner and at moderate rates for the crop, thereby redu-
cing fertilizer waste and. preventing soll hardening
(Higashide et al, 2007). Fertigation can increase nutrient
utilization via nutrient recycling within the plant, resulting
in improved fertilizer nutrient use efficiency (Westermann,
2005). The amount of applied fertilizer is key for the
fertigation of cassava, and It is based on soil tests
(Pagani, 2011; Rousk et al, 2010), crop nutrlent require-
ments (Jones et al, 2011; Roy et al,, 2006), or the fertilizer
nutrient use efficiency (Baligar et al,, 2001; Melgar et al,
2010). Unlike conventional fertilization, fertigation can be
Implemented by automatic controls, reducing the labor
time and nutrient quantity (Neumann & Snir, 1995). Using
fertigation for crop production Is desirable, but it Is less
often implemented in developing countries compared to
developed countries In field cultivation (Liang et al., 2014).
To enhance the yield and quality of cassava and to
compensate for the disadvantages of conventional soil
fertilization, fertigation might be the best cholce for cas-
sava cultivation. Fertigation is efficlent at Increasing the
yield and quality of root crops with balanced nutrient
requirements (Jata et al, 2013), and it can be used for
growing cassava under semiarid conditions (Romén-Paoll
& Sotomayor-Ramirez, 2006). However, there s still limited
Information avallable on cassava fertigation, especially on
fertigation rate and frequency. Fertillzer rates from the
Department of Agriculture (DOA) recommendations are
based on soll tests, which are usually recommended
under rainfed conditions (Kodithuwakku & Kirthisinghe,
2010; Saleque et al., 2005). Meanwhile, the fertilizer rates
from nutrient balance (NB) model are based on the crop’s
nutrient requirements, available soil nutrients, safe

margin, and nutrient uptake efficiency (Papadopoulos
et al, 2005; Wang et al, 2008). The NB model can be
applied in all growing conditions but works the best
under controllable conditions where fertilizer nutrient
use efficiency can be accurately estimated.

This three-year study aimed to compare the effects of
soil fertllizer application with fertigation, to evaluate the
effects of fertigation rates based on the Department of
Agriculture recommendations (F-DOA) and the nutrient
balance model (F-NB). In addition, we aimed to deter-
mine the effects of different fertigation frequencles on
cassava production in two different textured solls,

2. Materials and methods
2.1. Experimental site description

The experiments were conducted under typical field con-
ditlons at the Suranaree University of Technology, Nakhon
Ratchasima, Thailand in the 2014/15, 2015/16, and 2016/17
growing seasons, Two soil-textured fields with a tropical
climate and a mean annual temperature of 28.1°C (2014
2017) were used. The sandy clay loam (SCL) field was 220 m
above sea level at 14'52" N latitude and 102°0' E longltude,
and the loamy sand (LS) field was 250 m above sea level at
14'51' N latitude and 102°2' E longitude. Some of the main
physical and chemical properties of the soils were analyzed
at a depth of 0-30 cm prior to the experiment (Table 1).

2.2. Experimental design

Cassava var. Rayong 72 was used in this study, since it [s the
most extensively grown variety in Thailand and many other
Aslan countrles (Howeler & Ceballos, 2006). It was planted
with a row spacing of 1.2 m and a plant spacing of 0.8 m on
10 May 2014, 19 July 2015, and 15 September 2016, and
harvested at the 12" month after planting (MAP) in each

Table 1. Physlcal and chemical properties of the experimental
solls,

Soll properties SCL soll LS soll
Physical properties

Sand (%) 47.2 80.2
Sllt (%) 225 251
Clay (%) 33 4,7
Bulk density (g/cm?) 1.25 135
Porosity (%) 53,0 525
AWHC (mm/cm) 1.63 0,94
Chemical properties

pH 6.57 5.40
EC (uS/em) 39,7 108.2
OM (%) 1.09 0,58
Av.P (ma/ka) 16,1 9.20
Ex.K (mg/kg) 71.6 36.3

AWHC: Avallable water holding capacity; EC: Electric conductivity; OM:

Organlc matter; Av.P; Avallable P; Ex.K: Exchangeable K.
SCL: Sandy clay loam; LS: Loamy sand.
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Abstract

This study was conducted to investigate the effect of in ovo injection of L-arginine (L-arg) and
selenium nanoparticles (SeNPs)on growth performance and carcass traits of Korat chickens. The
fertilized eggs were divided into 4 groups: a non-injected control group (NC) and 3 groups of 1%
L-arg solution (IOF-1), 0.3 pg SeNPs solution (IOF-2), and 1% L-arg + 0.3 pg SeNPs solution
(IOF-3) injection. On day 18 of incubation, 0.5 ml of each solution was injected into amnion of
each egg of injected groups. After hatch, chicks were weighed and placed randomly to each
treatment group with 4 replicates per group (40 birds per replicate). The chickens were provided
ad libitum access to the diet until 63 days of age. The results showed that there was no effect of in
ovo injection on body weight, feed intake and carcass traits (P > 0.05). However, feed conversion
ratio of chickens at 43 to 63 days of age was lower in IOF-2 and IOF-3 groups than other groups
(P <0.05). In conclusion, in ovo injection of L-arg and SeNPs on day 18 of incubation did not
influence body weight or carcass traits of Korat chickens.

Keywords: In ovo injection, L-arg, SeNPs, growth performance, and carcass traits

*Corresponding author: wittawat@sut.ac.th

Introduction

Korat chickens (slow-growing chickens) had good characteristics of meat but less meat
yield compared with commercial broiler chickens. The broiler chickens had bigger muscle cell
than native chickens (Petracci et al., 2013) which had large muscle size (hypotrophy) may show a
negative effect on meat quality. Thus, increasing meat yield without negative effect on meat quality
of Korat chicken is attracting great interests of researchers to increase the amount of muscle cell
(hyperplasia). In poultry, change in the number of muscle cells in poultry is only occurred during
the incubation period before hatching (Griffin et al., 2017). The opportunity to increase the number
of muscle cells must stimulate cell formation since only embryonic development (Liu et al., 2017).

In ovo feeding (IOF) is the administration of exogenous nutrients ( carbohydrate, protein,
or amino acid) into the amnion of the developing embryos of chickens (17.5 d of incubation) and

[79]
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is an effective approach to enhance egg nutrients and overcome early growth related problems
(Gao et al., 2017a; Yuetal., 2018).

L-arginine (Arg) is an essential amino acid for the growth of broilers and stimulate the
expression group of genes that are related to protein synthesis in cells (mTOR, S6K1, and 4E-BP1)
that can do function in relation to increasing the number of muscle cells, final weight, and decrease
FCR (Azhar et al., 2016; Li et al., 2016; Gao et al., 2017a; Gao et al., 2017b). But, conflict with
Li et al. (2016) found that L-arg stimulated myoblast differentiation, decreased cell viability, and
increased myostatin ( MSTN) gene expression. MSTN gene plays negatively affects muscle
development. Conflicts that might arise as a result of the animal is too radical than on the body to
receive nutrients through injection. Therefore, controling the health of the eggs in normal
conditions as possible by adding selenium nanoparticles (SeNPs), because of SeNPs can pass
through the cell membrane directly by M-cell form without necessarily relying on amino acids as
carriers and increased antioxidant enzyme such as Glutathione Peroxidase (GPx1) ((Mohapatra et
al., 2014); Aparna and Karunakaran, 2016). The increases of amount of enzymes may increase the
performance of L-arg as well as improve growth performance of chicken.

Therefore, the purpose of this study was aimed to evaluate in ovo injection of L-arg and
SeNPs on growth performance and carcass traits of Korat chickens.

Materials and Methods

In Ovo Feeding and Sample Collection

Fertilized Korat chicken eggs were obtained from the Suranaree University of Technology
Farm. All eggs were weighed individually and contained selectively with an average weight of
48.75 + 0.49 g. The eggs were randomly placed in incubator trays in an incubator controller
(Model: Petersime NV, Centrumstraat 125-9870 Zulte (Olsene), Belgium) with a temperature of
37.67 £+ 0.20°C and relative humidity of 62%. On day 16 of incubation, the eggs were candled for
selecting embrocated eggs, and the unfertilized or nonviable eggs were removed. About 960
fertilized eggs (based on 80% hatching rate) with similar weights were distributed in a Completely
Randomized Design (CRD) with 4 treatments groups. Each treatment contained 4 replicates of 60
eggs each. The fertilized eggs were divided into 4 groups: a non-injected control group (NC) and
3 groups of 1% L-arg solution (IOF-1), 0.3 pg SeNPs solution (IOF-2), and 1% L-arg + 0.3 pg
SeNPs solution (IOF-3) injection. On day 18 of incubation, eggs were injected by using in ovo
feeding technique (IOF) method according to Yu et al. (2017). After hatch, chicks were weighed
and placed randomly to each treatment group with 4 replicates per group (40 birds per replicate).
The following diets were used: 1) starter diet, 1 to 21 day of age (21% CP); 2) grower diet, 22 to
42 day of age (19% CP); and 3) finisher diet, 43 to 84 day of age (17% CP). The chickens were
provided ad libitum access to the diet until 63 days of age.

Data recording was done from the day of hatch. Chickens were monitored at least twice
daily and the number and weight of dead birds found at each inspection were recorded. Average
daily gain (ADG), feed intake (FI), body weight gain (BWG), feed conversion ratio corrected for
mortality (FCR; calculated by adding the weight of mortality), and livability were calculated for
every week until 63 days of age. At 63 days of age, 2 bird per replicate was randomly selected (8
birds per treatment in total) and feed was withdrawn for 12 h before the measurement of body

[80]
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Abstract

Cryopreservation of germ cells in fish provides a useful tool for preserving genetic resources
for further restoration via germ cell transplantation. The ultimate goal of our study is to develop
a cryopreservation method for spermatogonia and oogonia of striped catfish (Pangasianodon
hypophthalmus). Here, effects of three extenders; Calcium free-Hanks’ balanced salt solution,
extender of rainbow trout, and Leibovitz’s L-15 medium (L-15) and two cryoprotectants;
dimethyl sulfoxide (DMSO) and ethylene glycol, on the viability rate were examined. The
immature testis or ovary was collected from juvenile fish and frozen by gradually decreasing
the temperature at a rate of 1°C/min until -80°C. Subsequently, the frozen testis or ovary was
transferred to liquid nitrogen. The cryopreserved testis was dissociated, and the viability of
spermatogonia- and oogonia-like cells were determined using trypan blue staining. The highest
viability rate of cryopreservation of spermatogonia- and oogonia-like cells was achieved by
using L-15 supplemented with DMSO.

Keywords: Cryopreservation; Spermatogonia; Oogonia; Striped catfish; Pangasianodon
hypophthalmus

1. Introduction

Several fish species have been in danger of extinction, which threatens the global
biodiversity of fish. The cryopreservation of the fish gamete has provided a useful tool for
long-term preservation of fish genetic resources (Kainin et al., 2014; Mengumphan et al., 2010;
Rani et al., 2014). However, the process of preserving fish eggs and embryos has not yet been
employed practically. Recently, the cryopreservation of gonadal tissues, including the testis
and ovary, was demonstrated in several fish species as an alternative technology for long-term
preservation of fish genetic resources (Lee et al.,, 2013 and 2016; Marinovic et al., 2017;
Psenicka et al., 2016). Cryopreservastion of spermatogonial stem cells was demonstrated (Lee

et al., 2013).

Furthermore, transplantation of germ cells including spermatogonia and oogonia has
recently been developed in several fish species and demonstrated to be an effective technology
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for the establishment of surrogate broodstock (Farlora et al., 2014; Morita et al., 2012; Okutsu
et al., 2006; Takeuchi et al., 2009; Yazawa et al., 2010). In addition, the surrogate broodstock
was shown to produce donor-derived offspring, suggesting that this technology would be a
powerful tool for seed production that can facilitate aquaculture as well as conservation
(Yoshizaki 2018). Therefore, the combination of cryopreservation of gonadal tissue containing
spermatogonia or oogonia and germ cell transplantation techniques would offer effective tools
for the preservation and restoration of the genetic resources of fish (Lee et al., 2013 and 2016).

The family Pangasiidae comprises several economically important fish species, particularly
the striped catfish (Pangasianodon hypophthalmus). Some members of this family have been
classified as endangered species, such as the Mekong giant catfish (P. gigas) and the Chao
Phraya giant catfish (Pangasius sanitwongsei). To develop a preservation approach for fish
genetic resources, the present study aimed to determine the preliminary information about
cryopreservation of the whole testis and ovary, which contain high proportion of spermatogonia
and oogonia of P. hypophthalmus, respectively.

2. Materials and Methods
2.1 Experimental fish

Striped catfish (P. hypophthalmus) were maintained at the Suranaree University of
Technology Farm (SUT Farm); Nakhon Ratchasima, Thailand. The experimental fish (50-80
g; V= 150/treatment) were maintained in cages (2 x 2 m?) located in an earthen pond (400 m?).
Immature ovaries (ovarian weight = 0.0438 + 0.0193 g, gonadosomatic index, GSI = 0.0799 £
0.0494%) and testes (testicular weight = 0.0101 + 0.0054 g, GSI = 0.0175 + 0.0074%) were
collected and incubated in Leibovitz’s L-15 medium (Gibco) before cryopreservation.

2.2 Cryopreservation

The composition of three extenders including Calcium free-Hanks’ balanced salt solution
(CF-HBSS), extender of rainbow trout (extender RT) (Lee et al., 2013), and L-15 medium is
shown in Table 1. Two cryoprotectants; dimethyl sulphoxide (DMSO) and ethylene glycol at
a concentration 1.3 mM were mixed with extenders to prepare the cryomedium and incubated
at 4°C. For each cryoprotectant tested, either testis or ovary was transferred into a 1.8 ml
cryovial (SPL LIVE SCIENCES) containing 0.5 ml cryomedium. Cryovials were equilibrated
on ice for 60 min and gradually cooled at a rate of -1°C/min for 90 min using a Bicell plastic
freezing container (Nihon Freezer, Japan) incubated in a -80°C refrigerator. After freezing, the
samples were plunged into liquid nitrogen and stored for at least 1 week. When required,
samples were thawed at 10°C for 8 min and rehydrated on ice using the L-15 medium (5
min/time).

2.3 Determination of viability rate

To obtain single cells, fresh or frozen gonads (testis and ovary) were dissociated to
individual cells using 0.4% Collagenase H and 0.03% Dispase 11, as described by Morita et al.
(2012). Viability rates were determined using the trypan blue staining assay. The cell
suspensions were incubated in 0.2% trypan blue solution for 5 min. Viability (%) was
calculated as the percentage of trypan blue negative cells found among the total observed cells.

2.4 Statistical analysis

Statistical analysis was performed using one-way ANOVA statistical test (R-software).
When significant differences were found among the groups, Tukey range test was conducted
to rank the groups. In addition, t-test analysis was performed to evaluate the difference between
the values of fresh and frozen tissues. Differences were considered significant when P < 0.05.
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202108 | n1s§Advia (Digital Literacy) 2 (Economics for Managsment ) 245108 | msUgEnsiiu (Financial Accounting) 4
fui1 | 202100 | millumnmssnddemsdod 1 202201 | vinwedin (Life Skills) 3 202202 | erwdunadiswaswadadan 3
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0 2 205252 | msviwsmsiadodamuavarudiiug 3 {integrated Marketing Communication)
fiudwwaneiead (Procurement and ndudvnaniznsinnisladaind
Suppliers Relationship Management) 245253 msdamsedduduasnsnsemedum 3
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(Use of Application Programs for Leaming) 213102 | mwdinquiemsioas 2 3 (Gtizenship and Global Citizens)
213101 | mwidinguienisiears 1 3 (English for Communication 2) 213203 | mwndnquieinquizsidmadnms 3
{English for Communication 1) (English for Academic Purposes)
Frudeoniad (1) 2
Ex:l 15 T 17 T 17
245201 | msdansmsdudunu a 205205 | msdmnTnTaity (Financial Management) a 205206 | sEUvESAUMARENIIAMS 3
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(Entrepreneurship and New Venture 245221 midmmInmrae (Marketing Management) 3 (Man, Sodiety and Environment)
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(Warehouse and Distribution Management)
265254 | marwwuasemunulaisind 3
(Logistics Planning and Control)
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usTmMRgia (Business Ethics)
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™ 18 s 19 T 18
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. AT
ﬂ%fyfg'lt[w Master of Sciences (Logistics), University of Wollongong, Australia
Yigryws  waluladiudin (mesdannsnisaude@udianieennis) aantiunisdunaidou
annusnuimAanendamaluladqsun?

en. ﬁ'rl,mﬂeﬂ@qﬂ'u Ground Instructor (Aviation Management/ Air Cargo Management),
Civil Aviation Training Center

@ AILREINI9TEINS (H) -

& UsEAUNITHNISHEN Airline and Air Cargo Management, Principle of Air Cargo Management
Air Transport System, Fundamentals of Logistics
Integrated Logistics and Supply Chain Management, Airline Business
Introduction to Aviation Industry, Airport Operations and Management

Role of Air Cargo Service

. UsEAUMMTNNITNINTH
Feb \moeen—Present Ground Instructor, (Aviation Management/ Air Cargo Management),
Civil Aviation Training Center.
woeem-Present Special Lecturer TCIAP (Thai Cooperate in Academic Programs)
wosw-woem Lecturer (Aviation Industry Management/ International Program), Aviation Personnel

Development Institute, Kasem Bundit University.

woeo Tariff Coordinator, Shipco Transport (Thailand) Co., Ltd.
Wwooe (@ months) Cargo Operations Intern, Thai Airways International PLC (THAI CARGO)
Wwoov-woeo Freelance Sales Representative.
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USgygywan  Ph.D. in Event and Marketing, Macquarie University, Australia
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woaw Guest speaker in Research Frontiers A in Business and Economics Module,
Macquarie University, Australia.

o Guest speaker in Advanced in Marketing Research Module, Macquarie University,
Australia.

moem-wond Teaching Experience in Undergraduate Level, Khon Kaen University, Thailand.
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. AUNLNLl9qIIW  Lecturer Faculty of Tourism and Hotel Management, Mahasarakham University
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¢ UseAUNISOINISNDY ®oeowmaman JTHHNEUNTITU (Housekeeping)
®oeowame NTABUFUAINMIN (Front Office Operation)
@owoae/s N1T9MITEYN (Meeting and Convention Management)

v. UsTAUNISHINISYINNTY

woe® - wowo A Receptionist at the Cardigan Bay Guest House.

Wwoao —Wwoae A Housekeeper at the Bodalwyn Guest House.

wmoeo — Present A Lecturer Tourism and Hotel Management Faculty, Mahasarakham University,
Mahasarakham, Thailand.
Subject teaching: Front Office Management and Housekeeping
Operation and Management and MICE.

woow Restaurant Manager of Rodded Kungkatha Restaurant.

Wwood Customer Service Position Advance contact center AlS.
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