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ABSTRACT

Nowadays, intensive aquaculture receives much attention from many
exporters, especially producing Nile tilapia in the biofloc system. These fish are raised
in high-density water; consequently, more products can be produced. The researcher,
thus, has the idea of culturing tilapia in a biofloc system to reduce muddy odor by
water quality control and Carbon to nitrogen ratio adjustment. The period of culture
was 90 days. The experiment was divided into 2 parts. The first part, the examination
the Off-flavor and the water quality (experiment 1). These experiment were carried
out in 2 farms; Farm 1 at Baan Mae Kung Luang, Tung Tom Subdistrict, San Pa Tong
District, Chiang Mai Province and Farm 2 at Ban Huay Som, San Klang Subdistrict, San
Pa Tong District, Chiang Mai Province. Moreover, the study was conducted at the
Faculty of Fisheries Technology and Aquatic Resources, Maejo University (experiment
2) by comparing the carbon to nitrogen 14:1 (T1) and the carbon to nitrogen 10:1 (T2).
Referring to Experiment 1 results, Farm 1 at Baan Mae Kung Luang, Tung Tom
Subdistrict, San Pa Tong District, Chiang Mai Province, it was found that the floc level
was 4.58+4.13 ml/l and also found Off-flavor in the tilapia pond. Geosmin value was
0.10+0. 18 pg/l and MIB value was 0.12+0.21 pg/l. The water quality within the fish
pond was in the range of the standard of aquaculture. And Farm 2 at Ban Huay Som,
San Klang Subdistrict, San Pa Tong District, Chiang Mai Province, it was found that the
settled floc particles was 1.20+0.62 ml/l and also found Off-flavor in the tilapia pond.
Geosmin value was 0.31+0.11 pg/l and MIB value was 0.18+0.19 pg/l. The water quality



within the fish pond was in the range of the standard of aquaculture. In experiment 2,
tilapia had been cultured in the biofloc system with the carbon to nitrogen 14:1 (T1)
and the carbon to nitrogen 10:1 (T2) at the Faculty of Fisheries Technology and Aquatic
Resources, Maejo University. the Faculty of Fisheries Technology and Aquatic
Resources, Maejo University for 90 days. The settled floc particles were in good levels;
their values were 52.64+1.84 and 34.73+1.39 mU/|, respectively. Furthermore, it was
found the off-flavor in the tilapia pond. The water quality within the fish pond was in
the range of the standard of aquaculture. There were statistically different (P<0.05) in
growth rate including weight gain and increased standard length as well as feed
conversion ratio (FCR). This process affected the survival rate of tilapia fish fed with
protein levels of 25% and 35%. But when feed costs were compared, it was found
that tilapia grew in the carbon to nitrogen 14:1 had the lower feed cost than the ones

grew in the carbon to nitrogen 10:1.

Keywords :  Carbon/Nitrogen, Biofloc, Nile Tilapia (Oreochromis niloticus), Off-flavor
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Geranyl-PP = ————% monctorpanes

[~

i .
|: P‘“-”““. -..:.._[::L..J
.-";"‘\ TP ' OH

Famesy-PP ., 008T0
T
| =] -'-"I Sasquitarpenng
w
Drbsar Mebabaliles

AN 3 Fnsduasiziansvnaulaauieealiunazduled

fiun: Johnsen and Dionigi (1994)

15N9E (2545) 518911971 Yanlanldseuun1siasanUuNaLnNaIuLantnaulaauiny

anunsaanndulaauindulaenisindatbilutedwud wadlvinlvarulusnsi 20 ans/

]
a A

Y19 Nounndl 24.5+2°C mszUnfnan a1sinaulaauaiuisaatseantalnenisinlilugn

9 Y

= a aaa a

ave1nfusimanansiinaulaau Ieddldinnainsansaends Meamgiuinnidn 20°C Uan
wuludmswiannngaanululsemanauinn Wetuninludmaasaniliss vy s ud
FrEELIAWANA1NIY U1 UTUINURIENT Geosmin anauilasreriiaInsinuuiy lay

anad91n 1.1v9u 0.3 lulasnSu/iilavan 100 NSy nreluszeziian 14 Y4 d1usunis



Usgillunanisanuuszamauna wuin iedaniindulaauaneg nisllanuisasuinauls

Y

naninUaluihazeaduszeziian 5 u

lulenaen

(%
aadada

szuululenasn (Bioflocs Technology) nanni1suasisilde nisnszRuliiiuailizey
nauennelsinsiasysivladuluiineluvedes wuaniSemalissansamauinty
nsiasunenludeluiluluwm wiasdeditadedfny 3 Usenishe 1) USunauesndiaudnil

a o 1 a

ihiesfidnunnit 4 Sednsuredns naeaan 2) dadauariveusolulasiau Tuthannnd,
10:4 Budeildanninissdeitdunndsasdiu 3-5:1 dadudonfuunaenfuouasly
i Ly wils mntana ueanesed udu way 3) nsvuathdesdidnsnislnaaudiinnwed
Toaenauiias Sazduasiuoufumneendiauniels

TudlagiulsenalneUszavdgmvaueautiitluuisggnia dewalfinuasnsly
aunsadsudietilussuunindedld wagaiadrlueuiaaiyniiesnisuiauaautiag
a9t §Afedsduundnlunisiueluladluleiasn (Biofloc Technology) uldluszuunis
Aesuaniia iesnnlulenlaemunsoanyiinauenTudefidufivld (Burford et al, 2004;
Direkbusarakom, 2015) Ingqauvnidlunguves Heterotrophic Bacteria S3f@3n1508ndLan
Tun1saanendinu auisaldarsveunaslulasiauduwnasems nsldmalulad lule
WagAIzReIAILANENTIdIuA1SUBURBlUlnSIAN (CN ratio) TilAnuvansay Tagnisul
walulad TulevlaeeuldluszuuninidssUafaduszaasannisiudsudien (Bureau of
Agricultural Economics Research, 2012)

waen AonduuesiuaiiGefiasnmetuduton uweiionguiduiuafiFowaiie
windawasunisdauant@iduasmidounzin adefudnvurlialulagnnieas
Fontasasuilududaiuerlsfinuazingfoviud deluefueymaiAye Mg ielwa
wuaiSeazinzdadufeuiiisnionit Waen (Floo) udelulefldu (Biofilm) awinidnlugy
Jutulsydvdnmnisaudsureni fuuafideldfueendinunaremsifivane Waona
imgtumundu wihUiinaeendiaududlulife wefiSedniluagmeuazasnooningtu
hwsudeulvan wadedlildmelulaglnludidumadaifldunlunisthdatidenngus
TuefiisnBenin uonRmanadns (Activated Sludge) fadnsnenasn dwalidniuni
pendlauLiisanadonsiaiyiuln udause lileien uideds Fldasvemdsnuilgu

SEUUNIS0INTA LagAeeseian13vIneandiau n1siUdgulUas aaiiey wagzU3uiuse



91IFDUNINDADNITATYLAUIAVDILUATISE SRTINITAALAZENTINITNEVDILUATILTY

o 1

faslndiAesnu Feazvinlrssuvaiunsarnanuleegrssaias wuanisemdululonasa 3nod

Y

a

lunquuuafisenasgydulalaly TussansamlunmsldvenlutislaganiuuaiiSenguluns

v Y

Faduds 10 Wi uonanillulevasataduunaseissssusidisesliundnin aan
AsANWves (Avnimelech et al, 1994) nuinandafiidsswuunuuivlussuululeviaon
anunsoaslusiulUldlEAndnds 2 whddlowssufsurulanidssdussuumuuduun
viemsnaaesinuludmeiares (Hari et al, 2006) wuinisidesiseszuululovasn s
anUsunadlulasiouiiazanlute wenludesiy (TAN) wavlulasvilun dewaldfivwes

a1susznaumiatianas wenantifianusunalusiuluemisaniiesaindelasuainnaen

14

ansusznaululasiauluvamnziaeedndun

[ (%
a a =

voudsiAntulutemnzdedniin wwunuiudy Idnainudmdn 4 uwasie 1)
yedeidniindudne 2) swnsiidgaiiladlenu 3) onsidnfiaudnluuddeslaild (Read
and Fernandes, 2003) uag 4) 9InU093483n7inne 19y unasdneu dnin Wudy 9199g
nanldiensildassdn it dutiadundniidmanousinameadslute anmsanuves

wns (0.U.4) wud ewnsiibidaluuvaseslulasiouidngueideads dusuingeds 97

'
a

Wesidud vesdefiunanemisdniumuldvaresuuuu Ao lulnsiau Weanesa Aisueu

warduq dwaliingAvildndanemsdniunsealuianndaiiiaunsagesladne fdndu

faga 1nsdnsaguiidmieluviesmaniilsiuneudiegs 25-35% duwdennAnegluun

Y Y

[ a

! I ! = ' N =% A& a
LFJE]%EJanLiJuLmaQﬂ’lLumsuaﬂ‘(laﬂl,a‘a‘dizLﬂwa’liﬂizﬂaﬂﬂmwu LYY LL@?JINLUEJ%QWLUUWH@@

v 6 o

A1 wazudsldeandauaindadiilasunflulsidssdaitinuunuikuuiduszuunle

= a

fausinasdimsdanisiifegslsfinudsaamunsasauveauenludeifistu suszezion
Aos demalvuenludouararsUszneululasiaududqunmidgidssdniliaruauls
110 whituiuaeendiauiiazaneluii (Dissolved Oxygen) uaziinadearud15a199n13
wngtaesdniin fidssdestimsdanisaanmi (ulnsiaw) Awsngauitelilduandnde i
fflnunmuazsuyunsiansilsigenniiuly
asUsznavlulnsiauiinuluvedsamgdnidagnueglusuueulands (Ammonia,
NH,) waulanfisudeau (Ammonium lon, NH.) lulas (nitrite, NO,) lwmsn (Nitrate, NO5)
wazAnwlulnsiau (Nitrogen gas, Ny) LﬁaLiﬁmeﬁﬁmmmwfﬂLLamImﬁwmaﬁa o[3
wosluilfoglusUvasauenluillosu (Total Ammonia Nitrogen, TAN) 1315 ¥an

woulanileluurie 2 sUuuufe wouluifle (Ammonia, NH;) wazuauluiiley deoou



(Ammonium lon, NH,") dndunveduaeveadeanunluguvesesu (Urine/Uric Acid) ilead

[

dunanhguzuandibivenliie 2 luana dwenmsdnsaguniilusiugandaiunlulafu

Ny a v L My Y S N = a = 5 A Ao S
wsenudlUusgeslals Weunndiluthagiiudinaasdunsdlui waswuafiseniluin
svgeslushunelianiieniieondiau WWshunigndevasivdeuldiludunsneziilunas
worluily Anuddnnisisesemslin deudwalviluafiseugauTinueandiauaindn it
AobAnn1suIneandiauld ansazauveswenludeduiivaodniun wazduUdossiunuy

Ao IR TuUdUUMENTBINIRLER TN (30-50%) (80137, 2549)

)=

wonluiflenuluinsassguuuulifivdedniun Ae sUkewlails (Ammonia, NH;)

raa

wazwoluifloudaou (Ammonium lon, NH,") waneulutiislugunlisidesu (Ammonia,

NHs) iusundufiwnednitiunnnin wWesanivuiaén auisaindwasianednilan was

Y Y

v 7
ra o |

wenanidaduminluananldit dwaliaunseazangladluludu (Komer et al., 2001;

anaf, 2549) waldennuluhaunsadsugdlvinlamuaanudunsadusiisweni
(pH) dnfidnanandunsaduaisgs wenlufleluhdnlngaviuasuegluguuouludenl

900U (NH,) Faduniunednitn uidlaaimnnudusidutinanas wenludlelutihazasuly

[
a0 o A

aglugUuenlunflondenu (NH,") Faduiiwilosnituenanidfimnunimihduag fidwa se

Ao gauniinazUIinaeengiauniilul USinaueuluilesiuly

=

[ a
ALl uNwu Ll

a [y

J
U1 Ao 1.5 UadnTudedns uddrinluguusuluiily (NHy) szl
5

dhiidanansznusednd
Uaonfuredniuiae 0.025 Hadnsurodns (Chen et al, 2006; Neori et al., 2004) s
pgslsfnu seduamufiveesenluifiededn i usazuinagduogfuanuninii
ﬂénmé’ﬁuagﬁu slnvundniin Ysunalavendnuazlumsn (Colt, 2006; Crab et al.,
2007) nsiasuulasesansuseneululnsauiinulutomnudsdniiield 3 nszuiunis
Ao

1) wouludfiadu (Ammonification) 1unszuarunisiinluaninziifiesndiau
wueiSeitluihardosameermsiidludilildndany lunswsyduln Tnensgesldsiiu
Piluems wuafiSuavdaesazuenludoesnyt nadeiinisazauvesnenluis Usuna
sendauluthanas wenluideduRviuadiinug oniu unasinouity uaz wunfliSeiild
wadluifleduemns

=

2) ASEUIUNITIUASHLATY (Nitrification) tAnluan1eiieanday wuaiilSeana

q

Nitrosomonas avaandladusulienluluazlaselulasvioanun wasuunaiiiseana

Nitrobactor azgaalulnsvinluin wazUasslumsneanul nszurun1siyinlvusua
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wouluiuanad wasinnsldeandau dewalieenduluinidvsuiaanas wuiy wazlabunsm
Wurandn (By Product)
3) NSLUIUNTALUASALATY (Denitrification) Wunszulrunsiinduluaniielud

29NTLAU TUUDLASIFATUILUUNUILUUALNUNNUNUUD UIoLAUNUUDTLEE 0-5 LYURLUAS

6 1

usnifinsazauvenznousIms YUan uay @1seunidaney dewaliduiuusnaduuaiie
ldoondanlunisgosaalgaununaual naliinan13en1591900nTLU JauNnIdana
Pseudomonas flasaayldRazitdeulumsn (NO) Tdululasi (NO,) wazdeululasy
TudululasuSamen (N,0,) uazlulnsiauuia (Ny) auaeiu (ga13d, 2549) wouTuiiedia

Luilagninluld dealiinnisazauvawenluileluin

14
o/ o

Uszlevannisldlulanasn (Biofloc) Aunisiniziaesdniui (auasn, 2552) Nandi

! v
Y [d 1 o o w o

1. fiRfiadniun: Weean Biofloc Lunguydunsgniunldetrdnunlvdiaaning

L 9

[ [% ] [ ' (%
= I o

WALIZAUADNITINIZIAEIERIUY AstudniungondinnsiasyAulafdu 1iesanndniul

aunsanululenasadusimislasnnianiiane

[%

2. Audtunisagua1eun: w1niin1sia Biofloc 1 lgAUNISINIE LA B9FRIUN

) o o

aunsdizlumiresmvauaunniineluvelaednlul@ wszdiglugesweansiitn

Tulasiau azthudslidndudeaddsuaetiuees vliussudanisidiilunsingiaes
3. wananfle: wWanalnnistrvadndsnieluveiduldegeiiusednsain 8nsinis

mevesdndiidous dwmalvinaninnladnnudueiunamu
v ¢ 901 PPN

4. pldane: lulewasailunalnnissnwanganigluveidesdniiinintuniy

a

SITUVIRIIAINTAVILAAAUNULAKUTENBUNTT IV BIN15TONINYAUNIIRautdlunng

wnzdesdadun 8nnsnsnlifesdsuaieinueey dadunistisanaAImdauaInnIsguLn

[

20NNV LADNNNIINTIIY wariafunanasslaonag1auils Delantivanaldangluses

o

Ya39719158 UL Tuae 95

Jarduannnisidlulanasn (Biofloc) NUAISIWIZLALNERA U

v
v ¢

finaznuinvziinuguuinninn® Feenavzdwmanedaiuilussezailanisuiled

v
v 6 o

Ao lnlinsausenauniuenisduaviasasisevesniniuiaslunafsedniulussese
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nsadensnaululanasn (Yayasu Ineduigng, 2556) a1

nznoululevlasn (Biofloc) Ao nzneuwviuassluthiiusznoufeuuafies oy
wndungufieu oraflunasdmeufisuazunasdneudiviaiauieging wuafiBowaiing
iduwupiiFefigesdd 0, dmsunismela (Aerobic Bacteria) wiothlUadiandaany way
wuafiise Aldnusin (Fermentation) WielsilAnndsau wazlisnududesddeansiou
(Anaerobic bacteria)

wuaiidednussinnnilslianunsaiuansemsle uddesgadueransiduliana
yuaEniiFendt ansediuv3d (inorganic Materials) iilUlugaduazdosaansions C uaz
510 N lafraduluanavuelng wu Tsfiu vie arslulawnsn wuafiGewmand 3and
Autotrophic Bacteria waziduuuafi3efidosnis 0, Aewfiu Aerobic Bacteria iy

LUATISefantnsawe1 NH, uay NO, daliuansfivvesdnih TUldusslowila iy
wuAfii3y 3ond1 Nitrifying Bacteria wuafiFoussiamiuiseenldifuaesnduilugj Ao ngu
Wasu NH, Ty NO, 138nin Nitrosomonas Bacteria wagdnngumiladunuafiefiuasy
NO, Toidu NH, FalsiDuRusodnindendn Nitrosobacter Bacteria

aguudngnauTanmisszneusg Heterotrophic Bacteria (fldagaangansdun3d
waz deelviluansedun3diasauiia NH, #38) uaz Autotrophic Bacteria (fldovaans NH,

uaz NO, 197 1lu NOy) fatiunznautinmiadudanidnveadelviosas

1%
v I a

nznoululenasamariidninauiuaiiisy wasiilushiulazasenmsous Adusylovd

9

v 1%
v 1 v v o 6 o ¥

fadn U lngaNIzae19De Tudniuivseu muuamﬁwqw%aﬂmﬁﬁmm@Lﬁﬂ%qmmiaﬁu
pznaumaniitnlulusimnsle
aznaululaasnauisavivaurlulamnziagslanls vinlwensinisiasunieund
v [ PRy [ i I a 1 o 6 sg o Y a
iaual (FuULllaenanTeAurad NH, kag NO, unnauduiivdeadniui) mnviliiinauna
vesmsiinvaadefiiduans Nitrogen (Nitrogen Waste) waznisgesaanaiduliegsasinae
Aazlifinisiiuvesdswaiiias 97193zlidoulasunIgtiasnannnIsiNIZiasd Ly fasn
ST 4-5 AU VOIN1TINIELEEN 138AT5131 Zero-water Exchange System #3853UU
& Av i ! - A .. a & Ao
nsiaeenlafinnsaneiilae 38 Minimum-water Exchange System #3858 UUN15188973

nsangiiesiign
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wwalsinsinuuaiilse (Heterotrophic bacteria)

iawmelsinsiinuuafise (Heterotrophic Bacteria w3e Heterotroph) 1uuundiied
14l anansaadrsemsiesld laglaunasansveunnainansdunss wasiluluailiiedunszi
@9 (Photosynthetic bacteria; PSB) WUﬂizﬁ]Wﬁ"ﬂUMﬁiiMﬂﬁ@WLma'mfﬁm ‘1311,?1’34
neeanuiuiy tmseauiifianudueg dhitfianudunsn dwdeu dimsavinadalan
wile venaniidamunuundsinde vethidndnds unumveswuaiiGedunsziiuasd
Anudaglunszuiunsihieasusulaeenlaaldld (CO, - Assimilation) wazn1snaslu
ns1au (Nitrogen Fixation) wenannidaiiunuinddgluvisldenstednivumdnuari
vy wowy annsnthuuaiiGeduesgiuaanldifuomnsld venaniluthidsnnthueu
waztndennisiuadafannsatidadisnuadiSeduameiuadldesnediussAnsnm

(Kobayashi and Kobayashi, 1995)

N8y C:N ratio

v

nsauannsazavetuvsglulasiauluteastuegiu NMsHINaTYAISUBULAZNNS
3 bUlASIANAINNTTUIUNTVINNUVRIREUYSY TawupilSuuazadunidaus ldanslulawse
wna wie wazwaglaaduomnsiieaimdsnuuasiasafiuln (Avnimelech, 1999; Crab

et al, 2009) FEun5 1

Organic C €— CO, + Energy + C Assimilates in Microbial Cells (1)

Y s a a s a Y s a as A !
3@86SGUQQﬂ’]i‘UE)usLUﬂqiau‘VliEJ‘I/lQﬂI‘ﬂUﬂ']iﬁﬁ’NL‘*Uaa JAUNIY NIBLIYNIN
E

d
40-60 lulasinuidussdusznaundnlunisadraeadini Fidugdunidiadesnisld
aslulansn (MSea1msdus Afflulasiausn) uldlun1se3s Inorganic Nitrogen n15if
wnaseilulawmsniuisiddnenimlunisananududures Inorganic Nitrogen Tuszuunns
wnzAesEn Thegamwly

Usinamasnslulansafisndusondiu (AcH) Tunsanueslandvanansaussidiuld
muanns 2 TnsanumnevesrduUssavdnisdasugdund () nanmsaussiduliun

Aslulawmsandndudaaiiy (ACH)
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AC,;c= ACH x %C x E (2)

dofualil AC,,. Aeusuawesrsusuiignaduvsdinluld waz %C \Judsunm

ASUBUIMLANLIN UV (Uszanad 50% Tua1msialy) Usunadlulpsiaunsndudvsunisndn

1
v ! a 6 =

waakd (AN) Fuagiugnstdiu O/N lusna®in nvegdunse dewedld 4 mie

Y

AN = AC;o/[C/Nlyie = ACH x96C X E/[C/NIrye 3

wazldA1UsEuNuued %C, E wag [C/N] WU 0.5, 0.4 wag 4 mUaIsiu (Auaunis 4)
1naUNT5A 4 a2le1 Usurauaslulamsaiidaady (ACH) tisanwauluide Tulnsiau lne

ALULTY 1 ppm N (1 ¢ N/m?) A 20 ppm N %38 20 ¢/m?

ACH = AN/(0.5x0.4/4) = AN/0.05 (4)

= =~ A

AN5ns Ao nsiuAslulansaludsununAmwINN U1 UaInUN AN
¥89 TAN 1duaanu1anyan wieds nuitdamsedsduveasldlulasaulusimsiiies

Uszana 25% drudmasazgnidueenilu NH, w3e Organic N Tugaaiszuiaoimsiimae

Y
v
)

o199zAndulSunasenluienluin (ANH,) Taenseannnistuane vselagdouainniseyas

a

aagansBun3dlulasiauvegdunid duszunu 50% vadlulasiunieglueims

ANH,=Feed x % N in Feed x %NH, Excretion (5)

n1sdsunigiuedin vsensminnznouaIunsaanyIuia NH, launedau
wouludeludnuwaed (wid msunsdinliaswinluve) weuluflsunmundinsegluve
& e o0 @ v a A gva o = % I3
wenniuTinaesnsiulawsandntudeadueliiianislduesludeslunisaiagad

a

AUNTE AUTOAUINMINFUNIT 6 wag 7

ACH = Feed x % N in Feed x % NH, Excretion/0.05 (6)




14

winauuAinemslialusiu 30% flulnsiau 4.65% wag 50% veslulasiaugn

Jun1waanun (% N Excretion)

ACH = Feed x 0.0465 x0.5/0.05=0.465 x Feed (7)

NauNISA 7 9msialUsAL 30% esinsduanstulewnsediliilusiuas Usuna
16.5% ve391M13aLIaA1UIMYeSIduAlUTAUTQndeslafsil Corrected Protein
Percentage = 30%/1.465 =20.48% Wagons1d1u Original C/N = 500/46.5 = 10.75 Tu

oshilusaL 30% azentuld 15.75

A135AUI C/N 98193179 VDI MSTRANAIAY

1. Ysinaesusuluenmslndifies 50% vesiutinewnsiomn (Hosaningiud
Tnamemsnaunaziindveulneuszana 50%)

2. Uunadusaumlaaniledidudlusiu esdussnevemsiilusaunaz Ui
Tulaswuniléann Wsiu x 0.155 (Usfiudsznausmelulasaulaeeds 15.5%)

3. /N 193710015915 C 970 (1) @78 N 210 (2)

anwuzvaslulevasn

nseEnwiautantenienmnuInlulenasa Juuiausyaie 0.1-2.0 mm Janwoy
Asudradanaziifidnenelufaussuna 65-70% Tasusuinslulevasnlsznoudie
Cyanobacteria [Ustod uazvesudsedunidlnefidavaiazdmneiuog 1omaan Tneld
a1591nwaduuaiisefiuaeseanuniania Extracellular Polymer (EPS) @siiduisznau
vié’ﬂLﬁuwaaLL%ﬂmiiﬁginﬁﬁau%NLfﬂﬂéuaﬂUIaWaaﬂé’aﬁdfsw&wiﬁﬂszmumiium%
Thaduintuld wionfunistesaaeansdunidinuuuafizendgueninlsnsfinagslsfinu
UnumMYeInsEUIuMshussndulunstdasenlinde madiesiildinndndesanlussuy
welulaglulevasraziinmsfnasusznouduvidluyimnannndei Tuuafidenguluns

WeddlianunsaudsduiuiuaiisengueninlsinsiinlunisSusend@auls (nEha, 2551)
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n1sauAuMsiinluleviaan

n¥AA (2551) na1391 Wrluusidesvesssuumalulaglulevasadnasiiniiugu

a

] act a A o & aa o
wnnIUnATeIatnansenusedn i swnzdeldlusseven FBnsunluinlalaegy
sy 2 o ¢ Y A & a a = | =
nenauniuUeeenfisdlaasasmsetssninuumindusunavesdeuin (wu lunsdins
Weslandia) wuamsillainsldauaswdilusenitinisveassdesemigssuuinalulag
Lulenasalunsuiuszmna Belize
Na17319ENOULYIUABETLANTUAIUTTTUYIR bUTEUULALITR IU a1 5098AIUAY
¥ ¥ = 9/6 ! a ¥ d‘ L ¥ ¥
Anuntuvasetluonaslulasnlisinnds 1.0 unlulasiawdes lalessauanududy
YDINTNDUKYIUADLRELUYTINTENINN 200 84 800 UN.VOMTIWVIUABY/ANT InedidnIInig
Undnueuluifioaglugag 0.007 fis 0.023 un.lulnsiaw/un. veauduwviuase/du a1l
Jadedug Wuguameesdnivn wisanuaiunsalunisasuiuiaeendnulududesiiu
YonmunaiAgylunsiuatsUIunaezneuluduaeslimnza
Azim and Little (2008) na1viuuzinlviasusuiunzneuwviuasglussuulule
Waealdluiu 500 un.veeudwiuasy/ans WesnUsuiunsneunuiniiuluazandu

witanuaIdn It liALaILNsalunSwanUag U anTauanad

N13AUANAN C:N ratio
ANSLNANLNBUNADARBDINITNSHUNITDNTLAULANIN FAFIUTEUNINIAISUBUNY

Lulpsiau CN ratio iy 1-20:1 na1fie mnutluveilulasinuwiahu 1 msususesed

a a6 o

Tugae 1-20 39929 Tqdunidvinulaegeliuse@nsamm dmsuuramunvenIsuou e
ansniansueuduesdusznaulaun ulla (Starch) U1ma (Sugar) waglaa (Cellulose) way
winnnle (Fiber) duunasiuvaslulasiaudeasnilulasaulussiuszneuliun nsnes

1l (Amino acid) UsAu (Protein) n1eluvaidesdniunfesdinsnyuiswvesiinigluye

o
U ¥ ]

Jueged Bsndnduardevinisiuingesndiaulmnndadennanudsduiiioluladeq
renseAunIsasyiulavassuaisenguenmlsinsin i usunasiisanenglulaides

Hues wazsiunguiunataidungululeviaen (ngfe, 2551)

I v

gndned (2556) Na11971 N1INAARBUELINIUIILAaz YA TaRUURALNEIUAIY

q

walulaglulenasalusyvudinyuisuiuule Msiiuwnaensveulifinadednsinisnie
Yafauaiinafneni1siasyiulaneaens wazUarlladadirunrsuousalulnsiaui 16:1

(C:N ratio 71 16:1) pnumuigausienun n1ianIsdesdniuisnessuuinalulaglule

Y aa

WaeANgn wardwalngninisseamenisaiyiulalasnananTinveslaiiazenian

q
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yapadal (2556) nanrin lunsvivemnzdsndusuungneuiniwiy Sududedd
asUszanenslulawnsaiiarasildaduluiadielildsnmvessn N lussdufimnyan
ARWIUMSENINNTY 12:1

Emerenciano waganig (2013) nanin waseniveuiililuszuululewasainazuan

s L= 6t

lu1annsnsgiivesuyed vieguavnssuemsdniluiuiiiauiidey undenunves

3
[%

Aslulawnsnsiangn Wy nnuiana ndwesea waslssueInIs N1ssyRulakuaiise
Tululewaoaagdosdnwia CN Tusedu15-20:1 Saufuniseuauamnwlfogludiei
wnzaudmsunsABedn i

Hargreaves (2013) na1i1 Tuszuumalulaglulewasaluiaduddniinuauny
ity CN fireudned 9-10:1 ldanansnanumuauavesuesladelulvianadls s
Hadunisudnil N 12-15:1 waneaudmiunisiasaivlnvesuuafiiSe Heterotrophic

annsauislalaensiiuTanasumeniniing

AaAmelaruInisvadlulevasn

Tugnueamalawuinig asAUsEnauTaIngukUASeTInMEANNdAygan Tuns
nAnnAnAnsiguaniifaunngs daulnginwnsnsldomsuailauysal Uszneulusie
Tusiu (18-50%) lusfu (10-25%), mslulainsn (15-20%) 1 (8.5%) Woamosa (1.5%), 1
(10%) uazUSinavesinfiunagzussiniuangay ssAusenauvaInguLUATISonGnTanas
thuSsuiisufuafiiiusiugs nsalvsiulidudndadou (PUFA) waglosudusnuusd iy
Aenfunguuuaiidefifuemnamzidesdnfih (Ogello et al,, 2014)

szuuwmalulaglulenasaiinisnaassldaulusiissemea nefinsf@nululszive
ansgeuisnt nui1 msidssandadesyuumaluladluleasa vildanusadsuemis
MnlaATlusiu 309% undu 20% Faanaldareludiuremslade 0.2 wiugansy vie
Uszanad 7-8 ummenlansuvasUatila (nEne, 2551)

sevumelulaglulewasailusiu lufu aslulawmsn uaznsaluduiiiomesonin
FosnsvesUan waztedestunmsinitennlsaan wassanisdulavesuaiaveiinngs
0.3 n¥u/fu wenaninuin nsfuemsdnseguanasegreliteddds 20% dwaliian
FununisuaadiuamsUarAndu 500 anaildinelunisudatanionmn (Ogello et al,

2014)
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UINNYIVD

9IUNM (2556) vinsAinwunasasueuivnzadlunisndnlulenaenluvadesual

11a (Oreochromis niloticus, L.) wazuaaninge (Clarias gariepinus x Clarias macrocephalus) 370

o
a

N15MAa09A5H TingUszasAiafumuvaInsuaunmsnsauiainlueasuiunIndniad
Usznaunie S1aztden vuidalu way 11lnaUY way WU UWaIASUBULES ULNZ dLl
Tunsasrslulenlana NauauNISNAaRWUY CRD Tnglassuanianiannuvuiuiy 30 fase
o dy = 1 Qs)/ 1 d‘ 1 Y 1
PITIUAT UagYIINISAL 6 Wau diutainningeuassfinnNunuIwiy 50 Aason1519Uns
LATYINNISLAaLY 4 ey IesizraukUsUsulnelalusunsy SPSS for window wanis@nen
WU NMSLANWTaIANSUBUESUAUNAUIMaNT S1azden vundslu way Itnau lifinane
993113300 N1TATYPLAULS 8rTIN19LRSRULNRASRDIU BRIINITHANLUD WA 9RIINTT
WSRulndumzveslallawasuainnings uwilziinadenynaulIuasysiu (TSS) viselule
Waopvastavainningeuinnitvaidsslaiila AelundasiiiuuvasnIsuauduy uonain
mnmaliiinalinsasydulsvesaiawasuainningeuansdieiu
58970 YUAAT (2557) YINN1SANYINISELANVRIUSUIUES Geosmin way MIB Tuue
WessuIwuuly (Litopenaeus vannamei) WUURBILN MSANYIANUAIRUSSETIUNA
S a | e I3 = A Y Y H < o
now ANUY waznauliiisUszasd luveduiidesiswnwiuulusisuinuhue (10-15
psu) kazANULALUNR (25-30 psu) Tul w.a. 2557 Usdudlaua 3 15 (0.48 tonuas) Aaudnin
1.5 wes Yaseiunwuuluaadesfiniumuuiy 100,000 fassls (62 fasan1sauns) 1
ARENUNAIINBULATAMNMUNISEAUAILEN 30 WURAT KWL LasiiseiuAuan
20 WURLLAT INWUNDIN FI98NAUNZNOUAUNTEAUANUEN 5 WURWAT INRIMLAULND
A1 USUE19UNS 9533 USunaululnsiausiy way USunamleanasasiy Adoeaiiu
< a a I3 (Y] 1 [ a’f v (Y} = 1 dy A al
wazdiled Timsgvinaanndaeeiniwiuuiluaniedda 30 U nan1sAnw wudn luiung
WAeeeIAUANET WU Oscillatoria WJuunaanmauiivnquLay ANAGEAIUILILLLYES
waneUilAeETEIINg 29,7307,661 e 23,127+6,213 unit cell/L Tuiuiniiifeniguinig

I a . . I3 s - ' ! ' a ! ¢ a
WNUNG WU Nitzschia LUULLW@\‘]ﬂ@@UW‘UﬂE}Z«IL@U ANRAYAITUAUINLUUYDILNAINFDUNATDEY

Y

FEWINN 32,288+3,650 019 35,379+4,697 unit cell/L 58AUUD4 geosmin and MIB Tuiniian
3¥1I9 0.73+0.91 89 3.66+0.88 ug/ thag 0.14+0.01 to 1.20+0.87 S¥AUUBY geosmin WagMIB
TuRAudA19e13I19 1.63+1.42 019 5.57+4.26 ug kg* Lay 0.23+0.16 §9 0.89+0.59 ug kg SEAU

Y84 geosmin and MIB Tunauilofsuawauunludensening 0.82+0.84 f1 1.85+0.50 ug kg
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WaT 0.09+0.07 f19 0.52+0.53 ug kg’ UBNINIAUIU Geosmin way MIB Haudusiusiu
Usnaunasinousazannwi i Vsnaluem
gnudnual wavani (2561) IdAnwranamedsaiaunsivseuluszuululovaen
lumsfnwlavinmsussiugnsinissen nsasaiule LLazmi%’mmi@mmwﬁﬂuﬂmﬁaLLm
Y888 (Oreochromis niloticus-mossambicus) 6?41uﬂ15wmaQQT%qﬂﬂmﬁaLLmﬁfmﬁﬂLa?{a
4.86+0.01 n¥u neaadlugan Usuasin 50 Ans §ns1nnsudes 10 Ka/f utsnisvaaes
vonilu 3 4aq ax 3 S1ldud 1afl 1 Aeynmuau leededuszuuundfiinmadeuted
2 Aepiidedlneszuululovseraninidennnvhiuann wasyil 3 Aeyndidesdaeszuuly
Toviaonmnuinszun vinsliomnsfifiosiduflusiulssana 35-40% Sns1nsl 10% dle
timiting vhnsdsaduszesna 10 e dunndima udsnsuew) Tugelulevaon
U§udadiu CN>15 nsaaaeunmnmi téun pH, DO, NHsN uaz NO, N ifleduganismaans
nuitgunmiogluinusiinesgiu szuvlulenaoaansnauauUinauwasinouiiv
(raelsfiad o) lliiguiuly suvisuafidesessuululonsendshsnissengsnimanua
oealitfuddty (P<0.05) Uanflaunsiideslnglulovasndethanihduangnidmiinede
ihndniifiusiotu (ADG) uazdnsinsidnivladume (SGR) gefign Ao 54.80+0.19 n3u,
10.25+0.02 n¥/4u uag 2.15£0.01% slatu mudisu (P<0.05) luvnigidnsnsiasuems

o w

Wuille (FCR) fiAsninyaauauegsdidedfey (P<0.05) WeUarfidesluszuululeviaead

3 q

o w

YSunailusauannninyaniuaegeiideddsy (P<0.05)

aviswad uazane (2556) IdAnwinavessnsdumivousolulasaulunadesdnn
safuuadamewaluladiulenaen TunismaaesdssisunuagUandanuunaunanude
welulaglulenlaealussuutmyuisuuuuln yanmmaaesd 1 (nauau) lifimsfuumag
Suvisdaniueu YNaaed?l 2 ey 3 WuuaBuYIdmususaTdumsuswsiolulasiay
(CN ratio) 16:1 waw 20:1 snuaau Wewnsamziwrmeemsdnsazy wWuan 100 Ju
wuin Snmsatauiule uaskandnsn veataum warUanila TuyamsvaaosifinsiAuumes
SuvisdmiuougeningnmuAN (P<0.05) damsasmszenme liunnssiu yamsvaassiiis
undsdunidansuou (yan1smaaesd 2 uay 3) fusamenlude (TAN) azneulvIuass
et (TSS) wazduvidansurauasy (POM) Lﬁusﬁmmﬂ&iNﬁ’uasmﬁﬁ’aﬁ’]ﬁzgmaaﬁa (P<0.05)
dulSinaeendauiiazaneiin (00) lulasy (NO,) wloawn (SRP) wazeaslsilad 1 anadoen

HudAeyeadd (P<0.05) Mnwansvnassnssiuansliliugn snsdmnsvounslulasiaud

16:1 weausisn1siiesswnudulaiamemalulaglulonaen
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Nootong waaasy (2011) Iévihnsdnwnslfemsuandauasudaiudendmnui
damd CN 7 16:1 ﬁwmiﬁﬂmﬂﬁzﬁw%mwmmmiam%mLLazmﬂum%ﬁ?\lLﬂsﬁ"uiuﬁal,wm,ﬁym
Umfaluszuululovaen anududuredulrnaueliuislulamsdesaiaiinisliewns
wazulaudzngs magadududsdfgdmiunsmugenudiduvedhlasiauedunid
AoufziAnlusiiladuiianysal Taefinsiiivvesansuaiuassann 52 1 1,180 un. SS/L
dannsazauveuenludelulasiou (TAN) uaglulasdsamfiawniiganiugy nsmunu
ANULTLTBdlulnsaueduvsd (WU TAN wag NO2-N<1.0 mg N/L) dnsiinnsguiunsiums
HiatusgreauysaivasnUssann 6-7 dUamilaglimddanmaiuuwla iaananuaunaves
walulpsiudlfifuinssuiunslussfindusesmsnedalussduiitiosninduiifimuay
lulasueliwidlulamidssaia

Avnimelech (1999) na1331 n1smavAululasiaueiunsglaen1sdanisiusnsdiu
asvoululaziau WuAsmsmuauiiddnenmdmiussuunsmisdesdn it wuamnade
wilouarldldasauazaabiung vuneds n1saanisazanveslulasiaueiiunsdluve nsaiunu
lulasaudedulasmsliennsieasulawsauasriunspedululasaunnirlunevdslag

a2 (7 Y s !

n19d9AI18lUAUYRIRAUNTY Anuduiiusseninanisiiuaislulanse N15anaeves

[y

woulaniley uag n1sHARlUSAUYDRAWNTE YusdiuAmdulssavansiuasuulaenqaunsd
9n51d3u CN TuinaveauniduasUSunanisuey nudnsitansnsmuasualuniveans

a = o 1 -1 a a a ¢ =1 A av v a
funidlulasauludmeassiuasluvedesladadondyd nuvesdesafiunlasuluseiu

a 6

MnadurEsiinaald fuddinaudsulusiuanemsdaiduniaranduyunslionns
madfinaslulawmsavienisantSualusivluemsiifieuwiaty anunsadiwanaz Ul
winzanlud s

Zaki wazAny (2020) leAnwnansEnuvesnunuLtulusEUUNS LA g LAy
uwnasiinnvesansuenluems sensiadaivlnaouzesndindunasanueseavesania
(Oreochromis niloticus) ﬁLgaqiuizUUIUIaWaaﬂ A5zAUANMUNUILUL 3 S¥AU Ae UassUan
20, 40 wag 60 (50.47 + 0.05 N%a1) §/au.. Lavlasedisemsmdvslaglafinsiuunas

3 = ¥ ¥ 1 1 1 g A 1 I 1
AsuauviseUaed waztnlnatuluvelulenasa diuamninii Ao Arrnudunin-eng

a a

AMUADINITEBNTLAUN1T 1AL (BOD) woulaiiesiu (TAN) way Anlulase -lulasau (NO,)

o w

WL ueg19ldadfty (P<0.05) 1laANURUILUULALTY (Uan 60 67 ¢9 au.y.) Tuvmuei

o

[%

pandlauazatsiianas USualulewasauazdnuiuluaiisvanates 9l dud1Agn1eata

(P<0.05) lumnuvuuiunuaesglan 20 fv/aua. LavAggnegiivaeesuan 40 fy/aua. N3

[y I

wigulataznsldomnsniiutuegwilded1Aey Uoidealainnunuiiiy 40 fa/aua.
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USinalvsiuanasegsidoddny (P<0.05) Tumnuvuiutulan 60 fv/ausl. Suiudindenuna
Adlalnadu warBulnrnanadulaiiisswhonumuiiugdurnsfovarfunsus g
(ALT) uasoawunamsmumiiua (AST) isdululaniiiedunumuiush nglaa aesimon
AR LLazsgLiJaifaaﬂlszjﬁﬁaagmmﬁm%ﬂuﬂmﬁmwmmLLu'u 20 #/au.a. wazlions
wided Fatunislivaredndmiulanilidssaunuuiud 40 §v/au.a. Tredaaiunis

wigwulauazaunnvesUantiandedszuululenasa
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AN HUNISIAY
anaunsal

gunsaimamzidselaniia
1. Yanana@nuuin 2 fiu
2. gunsallviennie
3. 1esedliione

4. nsyyausnvan

gunsallinszidoaafiukazidulod
1. 1384 Gas Chromatography-mass Spectrometry (GC-MS)
. alva wun 20 dedans
adsunanlsa

- dnauuians

2

3

a

5. Magnetic bar

6. dozgiitlyy
7. Qﬂmwumﬂaﬁauqa
8. \p3eInuLlwan I
9. Hot plate
10. Unwnos

11. Solid Phase Micro Extraction, SPME

gUunsalAlATIsiIaN BaLAMEANURYEIUIUINUTENNS
1. 1A5aeini
w3aadnrigAnauILas (Spectrophotometer) 1 SPECTRO SC uag Cuvette

Imhoft Cone

\wesdemailon 4 dumia 80 METTLER TOLEDO §u ME204

2.
3.
4. fouannuieu e WTB binder 1 15115300002020
5.
6. Hot plate &%a VELP SCINTIFICA

7.

YngunIniinIasuiuguluiomaass
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asndiildlunsiieszimanvassuiiveah
1. fiuea
2. lans@udain
3. Ammonia Molybdate Solution
4. Stannous Chloride Solution
5. Sulfuric Acid (H,SO,)
6. Ammonium Persulfate ((NH4),S,0s)
7. NaOH
8. Acetone 90%
9. Magnesium Carbonate Solution
10. Phenolphthalein Indicator
11. Oxidizing Solution
12. Rochelle Salt Solution (Sodium Potassium Tartrate Tetrahydrate :
KNaCqH404.4H,0)
13. Phenate Solution
14. Coupling Reagent
15. Copper Sulfate

22
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ASnsaniiunig
AN5NAaR9N 1 Anwinisiaeslaniialulsasevasnnsuinensns a.dulineg

n1sfnwandunislunisy 1 s drusaianats asjaden o dudnes 2.deslny,
Widw 2 o Tuthedu o dunans 8 duthnes a.Tudlml waznsieseuangg S

nsmT1anRmAINT1 MRAEn15983 IS0 10260 (1992) Tuteidssuadassuulule
Waoa vasunenIng o.dulnes Jmindedlvid 2 Wasy Ao WSy 1 o Uruuaifavaig
f.yje9eu 0.dul19e .Tedlnd, Wy 2 au Druvhedy a.dunans e.dulnes a.dedlval 69
awd 3 uaz 4 TaeTaganwinng wou lnefimsnsaataded

1. Arpudunsa-ane Ineld pH Meter (Schott-Gerate CG 840)

2. Uinaseen@auazaneth Tngds Azide Modification

3. Ysunaumenludlelulnsiau 1neds Direct Nesslerization

4. Ysunadlumanlulasiau 1ae3s Phenoldisulfonic Acide

wariin1snsiadauUsunamasainnmznau taels Imhoff Cone (AW 5)

2T 4 Yan1snaaeansu 1
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and 6 NsinUSUuNasrRnnaznay tegld Imhoff Cone

nsnsradaunaulaau
nsnsIvdeuUiuanaulaaw: Jeeaiu way vSuled 1933 Gas Chromatography-
mass Spectrometry (GC-MS) FaraudamuiSvos Lloyd and Grimm (1999)
1. vahdaiilinegmieminszst ndulsdeunaslss 1.9 ndu Wuhiedns
10 #ad8n35 wazld Magnetic Bar

2. Antulnesiggneanuauiouge Laviavaiiiley
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a

3. dvanlidarsuuaissniuwimantii wazaaliaiuseunigumngll 65-70
=l < =
asAaLed Lunan 5 Uil
4. unsdulesfiusenaudiugunsal (Solid-Phase Micro Extraction: SPME) 141
TUTuvrasegreialiiduian 25 wuadl wielalwivesvinnisduduaisusenaud
poaiunazdulatlusiatia
5. ndsnuuinyagunsal SPME 2adnduiAias GC/MS (Agilent Technologies
6890 N Network GC System) LU lUASILNLUNAAE1IUD AT

a v L3

6. 19 Splitless Mode wuauTaiineauil (DB-DURABOND) HP-5 (30 m., 0.32
mm. pum. Film Thickness) Tdufiadideuiduding aresnst 2.5 Taddns/uii
grumnivasmay flusunsugamgll 60 ssreadea (uan 1 wif

7. Wingamniidu 220 esrwaidua Mednsdy 15 ssrwaidoa/unil uazas
oaumgilli 220 esewaLdoa wu 8 unii

8. anduiinuaInNAIes GC/MS tluwseuifisuiuansioeatiunazionleTunnsgiu

ANSNRaRIn 2 Anwinistagsuantaluszuululenasn o auzwmalulagnisussuanas

NSNYINTNIUT U ING1A8LLULD

¥insnaassludenatainiiuiu 6 Ue suia 2 fu Iaeiiusiadelulevasn
(Mmnthaa, svnsidaduy, $1avden walalaluy) deusuviinismeass Inevdesvania
$1u2u 60 1 dudniedy 60 nduses Tenmnsuandaanlulewasnsiufueswided
TUshu 25% uag 35% Tﬂaﬁm'ﬁ@mmﬂﬁwmanﬂﬁ’uq a2 60 fAAnsroTy wazifuiegna
UTIATIEYIN 9 Lo (Fanmil 7)
MIUHUNITNARDY

vn1snaaesiuy CRD (Complete Randomized Design) 31UIUIANISNARRS 2 YA
A1INAABI ay 3 91 IneTialusiiu 25% waz 35% feil

915 LUSAU 25% Uo 1

1MSLUSAU 35% Ua 2

1MSIUSAU 35% Ue 3

91NSLUSAY 25% Ue 4

91NSLUSAY 25% Ue 5

215 WUSAU 35% UB 6
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dl 1 U
AN 7 UBNISNAADIVUIA 2 AU

n1snsdaunaulaau

nsnsrageuUSuunaulaau: Jeeaiu way 1wuled 19735 Gas Chromatography-

mass Spectrometry (GC-MS) Faaulamnuitves (Lloyd and Grimm, 1999)

1.

hnhdaniifegimisuinsgi tudulunounaslss 1.9 s Bndees
10 faddns wazld Magnetic Bar
PnHuln1nIgneINUANTougs Wavravailiilley

a

wmaalidansuwasoinuudimaniii wazaralinuseunioumgll 65-70
IS} [ I

AaLTYd LWWIan 5 U

wnadaliuesnusenaudiuaunsal (Solid-Phase Micro Extraction: SPME) 141

LWlurndegrefistiidunan 25 uid wielilwivesviinisduivaisuszneud

a I3 ) 1
poatukazoulaTlusagn

- n&s9ntuiigagunsal SPME dadifuia3es GC/MS (Agilent Technologies

6890 N Network GC System) L?T’\lﬂmwi"umﬁqﬁﬁmmwmLﬂ'%'aa
14 Splitless Mode WrunAuTa1iAoduil (DB-DURABOND) HP-5 (30 m., 0.32
mm. pum. Film Thickness) Tdufiadideuiduding areensn 2.5 Taddns/u1¥

gaumgiveuneu fdusunsugnmgll 60 ssrwailua [Wuan 1 undl

a a & = 19 o I3 = =
. LWNQﬂJﬁﬁ”NLﬂu 220 DAL ALTYE AIYDRNTILIT 15 DAY ALHYUA/UIN LaLAl

9aunilIN 220 sarwa@ea Wl 8 Wi
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8. andufinuaanases GO/MS ihluiisufisuivansiosaiiutazonloTunsgiu

(mwi?i 8)

AN 8 INNSMIIEBUNAULAAL

mim’m’i’mmmwﬁéﬂ ALBNN5Ye 1SO 10260 (1992) luvsdesUaiaszuuly
Towaan ynq ey lasfinisanaindsd

1. arpudunse-ane Ineld pH Meter (Schott-Gerate CG 840)

2. Usinmeeandauazansti 1ne3s Azide Modification

3. Usunauonlanflelulnsiau 1neds Direct Nesslerization

4. Gsaluwsnlulasiau 1ngds Phenoldisulfonic Acide

LaziNNSASIERUUIUIUNZNOUNEDA LAeIS Imhoff Cone (AW 10)
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AN 9 MFIPUSINUaaAnnmznau taeld Imhoff Cone

AIAUIMNERTIdIuAISUBURBlULASIAY (C:N)

1. Usumensuauluewnslndifies 50% veaimiinemnsaun (fesainingiud
TnauoIanunaziinsuoulngUszann 50%)

2. Usnaldusiiumlsanivesiudlusiv asdusznovemisifilsiunasusuia
Tulasiaumleain Wshu x 0.155 AUsiiuUsznousielulasiaulaeiade 15.5%)

/N 1#a71nn15%715 C 270 (1) a7e N 210 (2) fan i 11 uag 12 wagmsed 1
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- - ot owd
USunwensUsenauduridnaaalaly

Uadmilu 12.96x2 winfu 25.92 n3u/

wr
EY

wmninUanluae 3,600

AU ) } .
4 ASWAUAL/AY
i .
i e
- . ¢ w o w S
UsunmansUsznausumIonnaine Twamis daay 3% vod
leluvadmiiu 12.96 nfu/aua A WML

. . . Asdulsumamisitldasly
arsounsEnTUAsUIMATUBY L. - .
. uawnu 108 nau/aval/
1 ar a L) wr
WU 50% T84T

- o
TsAulmewaswatamis

.

- = - v EE" - ‘ﬂ"EI 25%
UTUEUaUNTEATTU UV R DAL i
G0LA8 ATU/AUAL T LRI NLES
_ :' e e P - - = -.IrL ' |
BIWITATIVLY 54 ATusaua 1 amdulFunulUsiuildass

WAy 27 nsusau sy

- - =
PunaesdunTdeniuaunnanis

- o o =3 .
wianisprdululnsiouiniu 60.48 Tusauiilulaseau

AT AU T 1624

TAUNTIRBANTARTIH LA TUB LR AmduFinalulanauildlue

Tulasiay (G windu 14 Winu 4.32 nau/aual/au

AN 10 wHURINSAUUSUNME1SBUNS AN UBUN lulaNaamAfaINISlumar TUa e
Tulasauniaduluvsdgsdnitiegauiwiy (A1suauaalulasiau windu 14:1)

flun: Avnimelech (1999)



- - -
UunmansUsznauduniandadalu
yaAmaly 13x2 Wiy 26 nTl/aualy

wr

T

- - - -
USunaansUsznouaunIduansas

Taluvsfmdu 13 ndw/ava~u

= Ex = e .
'a'ﬂ"3EI‘L.l'ﬂ'EU‘I'lﬂ‘ﬁUDHJ'U'ﬂJ’ImFI"ITUEM

Wiy 50% waadvdnuis

- - e < -
UsunuduvEdrisununsaaiy 60.5

AFU/EU.L/ T WAL INWHAIE IS

AT 54 niu/au.au

- - -l W w -'J o
USutuasdunIdeniuaunaoanis

| e "
wianTsgmidlulasaueinnu 60.5

AITU/EU AT

- = & e ] L3
i]'ﬁ‘l..s"ﬂEEJ'}'IE'JH"I"EEI'NE"IE"]HFI"I'EUE‘LA

dninlanluva 3,600

nEwAuLAY N
"\“‘.
\L‘\.

4
Tstawns daaz 3% way

LIWUNFR

Andulunaemnsildasly

yawiinu 108 n3y/au.a/u

= -
Tsdaulnmadpuatatvis

fip 359

l

amiluUsunalussuildass

WU 37.8 NN AU 1Y

Tusaudilulnsiau

16%

Asiluysualulsauildlue

salulnsu (C/N) windu 10

WinNU 6.05 ATU AU

30

A 11 BHURINSAUIUSUNME1SBUNS AN UL lulaNaamfadnTs lumar TLNe e

Tulasiuiaduluvedesdnitiagavuiwdy (Asuausalulasiau windu 10:1)

ﬁm: Avnimelech (1999)
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M13199 1 asUumsiunasususielulasiau

WIS ELDS C:N 14:1 C:N 10:1
(Usiu 25%) (AUshu 35%)
dhwtinuan (n$a/au.an/5u) 3,600 3,600
AISUOU (NSN/aU.41./ 1) 12.96 26
Tulpsiau (nSu/au.a./u) 4.32 6.05

n1sAILIMUIEANSAINNSISYAULA

1. dhwindiiiuiy (Weight Gain, WG)

WG= ﬁmﬁfma?imﬁaé)uqmmamam ~ dinedsidieBunsmnaes
2. mugnede iy (Length Gain, LG)

LG=L1-L2

dlo L1= mmEmLa?iaﬁuawmLﬁaguqmﬂwswmaaq

L2= Anuenadsresaldiosunismaaes

3. $m3nsuaniiie (Feed Conversion Ratio, FCR)

FCR = dninevisnvaiiu

UmtinUan Ny
4. 9n3N3La3LAulaRaIu (Average Daily Gain, ADG)

ADG = dmitingaying — dmniSusiy

o U d‘ dﬁl
FIUIUIUNLRS
5. 9951015590 (Survival rate, %)

8M5158M = WIUUamas X 100

INUIUUAIUNUA

nsAATIEidaya

mﬁmeﬁ%’a;ﬂaL‘U%&JmﬁwmmLmﬂﬁhwaqmm?{aé”;sﬁ% Tukey’s Multiple
Comparison Test fiszfuAaBesiu 95 % Taglusunsa SPSS u Ver. 15.0 A1AT 1z
Alady d1uLdsauuNInggIu karALLUTUTILLUUNIGLALY (One Way Analysis of
Variance) ¥nnsiUieuifisunnuuansiswesaadededs Tukey’s Multiple Comparison

test fiszfuAILTosu 95 % Tnelusunsa SPSS qu Ver. 15



NNMINARDIN 1 Uay 2 aansaagdiaununsaiidunulafnmi 12

= = 1 A 2
AsnAaRsl 1 msAnwuavasnaulaauluuelulewasantinznauiion

wsa 1

vy 2

h

=
“1Bunamaaninnpznay
- nAulpay

- ARUATNLY

:I ﬂ.l 1 A 1 1 al
AsaaaIn 2 nmsAanwinateanaulaaulutalulavasaniidn C/N wandq9iu

Treatment 1

1.

A1 C/N 14:1
Psinmuvlaeniinnaznau
naulAau

qmmwﬁw

nsLsgAule

1.

Treatment 2

A1 C/N 10:1
Usinaumlaaainnaznau
naulnay

QM’IT‘IﬁW

nsaseEule

dl o a d‘
AN 12 ULNUNITANUUINUYDINITNAEDIN 1 Wae 2
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uni 4

NANISNAABILAZIATUNANIITNAADY

WaN13INA8aBdY

n1snaaesn 1 Anwinisidesanlialuvesssvasununsns a.dulinag

1. vhsu 1 o Uruwiiavians avjeden o.dulnes 2.@edlnil deidelaviinisveaes
< [y [ Y 1 & g o [ ' a '
Wuszeziian 90 U LNUMIBENYINYNA 36 ATY NIN1TIAANUSINAINZNDUNADA ATIAEDUAT

Jooaluuazidulel uavinAgunainiiuissznis dnanisneasassil

A19904d3U (Geosmin)

MnnsAnwrseeaiiului vesadssadaluszuululonaon vy 1 o huudl
Ramans v.9jadou o.dulnes a.13edlui luszeziaan 90 Ju wui Ardeeafinluiiiade
Wiy 0.10+0.18 pg/l ladflauunnsnsfumnsadisusingy 2 (P>0.05) WlewSeudiauiuen

193514 TANAULIATZIU WA 55.55% (9151991 2)

Anduled (MIB)

mnnsinwanduletluth vesveidssandalussuululeviaen vhsu 1 a thuwl
favians n.vjaen 8. duthnes 2.43edln Tuszoznen 90 Su wud anduleTlutiadewindy
0.120.21 pg/t lifinrmuandrsfumsadBfuda 2 (P>0.05) WeisuliisuiuAmnsgu

a1 a

TANAULIATEIU WU 69.44% (15799 2)

ApaniUIeUsENS
mﬂmiﬁﬂmm@zumwﬁwmwizmwaqﬂaL?ﬁymﬂaﬂﬁaiuszuuluiaﬁ/\laaﬂ WS 1o
Unuuiinemad avjedey .dulines 2.3edlmi Tuszeziian 90 Ju wudl Aeendiauarany
Tuh fAeaewinfy 8.8740.79 me/L anaudunsa-ane Sanadewinfu 8.61+0.16 A
wonlundle-lulnsiau fauadewiifu 0.04+0.01 me/l Avbulasvi-lulasiau Sanadomafu

0.50+0.35 me/l wazabunsn-lulasiau dAnadewinfu 1.24+0.20 me/l (m135137 3)
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Usunauasanannznau (Settled Floc Particles)
nAsAnwIUSUNUNanAingnau vasuavassUandaluszuululavasn WAy 1 a
Urundanade a.yjedey .dudnes 2. udlual Tussegiian 90 Tu wud Ysunavlaseil

ANALNBY flANRasWTU 4.5824.13 mUL (9151991 3)

2. W53 2 w Uhumedy g.dunane 9.8ul1nee 2.0elul vinnisveasadusseziian
90 Ju LAUMBENIMUA 36 AST IN1TIRA1USUUNAANRNAZNDU ASIAdRUAIIRRATIUY

[ ) [V 5 = o &
LL@%L@Mi@‘U LLa%’J@]ﬂ’]@mﬂWWH’]U’N‘Uﬁ%ﬂWﬁ UHAANTITINAADIANU

ANJ00d3U (Geosmin)
1nNN1sANEIAIeealululn vesvatassvandaluszuululenasa WSy 2 a Unu
PUEN f.AUNad 9.8uUn9 2.389tu Tuszeziian 90 Ju nuln A1desaliuluil wae

WU 0.3120.11 pg/l LiifiAanuunnsanisedfisunigy 2 (P>0.05) WiawSeuifieuiuen

1INIFIU TANAUNINTFIU WU 55.55% (A1579% 2)

Andulad (MIB)

mnnsanwanduleTlud vesUadsswardalussuululevasn s 2 ar Shuie
& . dunans o.duthnes 2. 3edduy Tuszozinan 90 Su wuin Aduletlut waswiniu
0.18+0.19 pe/l laifiAnaruunnsrensadtundu 2 (P>0.05) WielUIsuiisuiuAunnsgiu

JANANLIATEIU WU 88.88% (9115199 2)

ﬁhﬁgmmwﬁﬂmeﬂszms
MnmsfinyAaunmissEmsvesiaissaiialussuululoiasns vhdu 2 a
UMumed a.dunane o.dutnes a.3eslrd Tuszegiia 90 Tu wui Aeendiauazasly
1 SAadewintu 10.02+1.66 me/l i Aenudunsa-ae daeduminfu 8.57+0.29
Auonlinde-lulnsiau SAadewindu 0.05+0.01 me/l mlulasi-lulasiau faadawinfu

0.68+0.32 mg/L abuwmsn-lulnsiou fAuadewiiu 0.61£0.41 me/l (M54t 4)
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JSurunaannnnnznau
INNISENEIUSINUNasANnNAznaU YasusdssUartatuszuululaviasn WSy 2
A UNUIgAY f.8uUna1e 8.4u1med 2.3ealy Tuszeeian 90 U nwu Ysununasan

ANALABY flANadswiU 1.2040.62 mUL (15197 4)

= | a o’ =~ i = a < = = a
M19197 2 A1deealiu Anduled wavAunsgiuvesdesaiu Wuled vesvedesaiialy
szuululaviasn Wasu 1 a ruwidavians avjedien o.dutnes 9.9edlnl was

NI5U 2 U TIUTEN ¢.dunand 9.8uUnee 2.45e9lu

Threshold of Threshold

Farm N Geosmin (ug/l)  MIB (ug/V)
geosmin (%) of MIB (%)
1 36 0.10+0.18° 0.12+0.21° 55.55 55.55
2 36 0.31+0.11° 0.18+0.19° 69.44 88.88

RUBnN: Aede +SD Inusmesnwsn wdanguimileuiuluusaveedudl wansdeauliunneneiy
N9End (P>0.05)

M15197 3 A1AANINNUNUSENS YestalisaUandialussuululeviaen whdu 1 s Uruuy

Mavas 99908y 8.dulnes 3. dedlny

Settled floc Ammonia- Nitrite- Nitrate- DO pH
particles Nitrogen Nitrogen Nitrogen (mg/V)
(mW) (mg/V) (mg/V) (mg/V)

4.58+4.13 0.04+0.01 0.50+0.35 1.24+0.20 8.87+0.79  8.61+0.16

M15197 4 AAaNINNUINUSENS YestadesUantialussuululaviaea wasu 2 o Uruihe

d1 9. dunas 9.4ut1med 2.4389lvd

Settled floc Ammonia- Nitrite- Nitrate- DO pH
particles Nitrogen Nitrogen Nitrogen (mg/V)
(mW) (mg/\) (mg/\) (mg/\)

1.20+0.62 0.05+0.01 0.68+0.32 0.61+0.41 10.02+1.66  8.57+0.29
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3150iNa

A15NAaR9N 1 Anwinisiagalaniialuleasevaannsunensns Wsy 1 wazwisy 2 Tu

anaaulIneg

NMsFnwInsdsslatialutonssveununins W1sy 1 wagnisu 2 Fa3dulavh

nstiugunINgng 1 ieu wuinunavewmzneunasaivsunates wazdmunaulaay

v
o 6 o v ¢

ludaidesa dwdademununmihbiinansenusedai uazdaiiaunsoedueyla

a

agalsinny Usunaeandnuiavaietadedea 4.43-4.72 fadnsusedng Jedeg

1%
[

Tuinmsinsgiuguamiiiisnismnziesdndin iduuelae nsuaiuauuaiiv 3
fvualiliiinngy 4 fadnfuredns (nsuAuALLaiY, 2555)

ns3dinig (2525) anudunsa-dsvesiisssumfeglurag 4-9 usdulngjreudng
\usadnteeilesaniaiueiun uag luasueiun luss uagangassm (2528) e
AruuAnesvaInIILTuNIA-Ag YeauvaNTTITRT R fUSnuaEaTUTing Lay
anmuandennatsUsens Wy Hufuuasiiu Uiniadidu waedsdinauininfansuves
AunIsludu wenandaviwavesdsliFislu iwu qAuniduasunasineufio fanusavi
Tenmnuidunsafusafinisudsuuuadls

W3sunAsTal (2556) Wimgnadn Msmuauaututuvesasetunidlulasiaunay

Y] o w ~ a & o &3 a = a
@mi']ﬂ']TU’]cU@LL@NINLuai@ﬂ@gﬂ@u%’JﬂWWﬁlqﬂigUULaﬂﬂafﬂ'ﬂu’]LLUUU@IGUE]\TWSﬂEJUGU'Jﬂ’]WVI

1% v
a =

Anduluszuudesderit annsanuauanududuveenludouarlulasilimnit 1.0
fiadnsululasiaunedns waz ansned wazane (2556) IAmAnaI8nIIdIuAIS U D
ulpnadlumsdssdeun swfuvardalussuululeviaen Suadedaninadydulaves
Uanfiauazdsrn Taefusinalulasi wesluidouasnznaunriuass (TSS) stuuansaiy

AN ov o w

pglvsdAYn1sana (P< 0.05)

ANSNRaRIN 2 Anwinistagsuantaluszuululenasn s auzwmalulagnisussuanay

NSNINTNIUT U ING1A8LUILD

YNANSNAADIN AULNALUIAENITUTEUILALTNSNEINTNINUT UAINeAeLULD taedl
N15:889Ua10am e SIUSAU 25% A1 C/N Wwindu 14:1 (T1) waznstagauaiianieennis

TUsAU 35% 7 /N Wwindu 10:1 (T2) vinisnaasdduszeziian 90 Ju vinn1snsiaaauan
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Asvaumalulasiay AnAUSIuNasANanazZNaY As1vdUAIRRaTuLazLeNlad TaAn

ANAMUIUNUTENTT LagiInANaNITATUHAULS TNaN1TNAaBIRIT

Armsuausalulasiay (C/N ratio)

MnnsnaassAAsUsuselulnsau vesoiassladaluszuululevasn o Ane
walulafnisUszuauasndneinsnianin undnerdoudls Tusseviaan 90 Su wuin
AsUpuABlUlASIaL YaIue 1, 4 way 5 dAtarsuaumelulnsiau Wi 14:1 uagAiAsuay
salulnsau vaIUs 2, 3 war 6 dArAsusunalulnsau windu 10:1

31NUIILV (Martinez-Cordova et al., 2015) Na1331NIsAIUANARAAIY CN Tu
szuulvieglurag 15-20 asvrewAsuguusaludeuazansysznovdurishulasauliiduina
T mvenAunIslaity uazmafuuasnnsusuingamasiisanyiinauenlieasld
melunaildiiu 8 $alus (Mendsarnnmsiuunasmsuenlusasfuizauasiuuga) uas
faanasamuaulaald Sndeidosnazneululewseaiansuisiafiadansiudadolsa

alsanaziuaiiise 1Wudu (Avnimelech, 2015)

Uunamasafinnaznay

MnNsnaaesUSinamlasnafinnazneureeidssardalussuululevasn o aus
wmealuladnisUszaauaznineinsyian sningdoudld Tusvevinan 90 Ju wuin Usina
Waoafinneznou 91 /N Wiy 10:1 Srmnnninusunamasaiinnazneu i C/N Wwihdu 14:1
LW@AELWINAY 52.64+1.84 way 34.73+13.9 mU/L aauadisu deldfiarnuuanansiunisadi
(915747 5)

Zhao wagang (2012) WUINAIYBINENBULYIUADETINLALDUNITATUVIUADEVD
ﬁqmmaaﬁlﬁuLméqméuauﬁmgqLﬁaLﬂ%mﬁauﬁ’ummaaqmuau \fosanaznou
WUIUABESIN WardunIdansuuiuanylussuLiLsn lHANNAISHNLKEIANSUDY waylusyey
PAWNNINNTTUIUNITES 19 eA I®81u538$LLiﬂﬁ’J’liﬂjU“UE}\‘l‘jﬂLﬁ@]ﬁ]’m@]%ﬂ@ufﬂ’lmmdfl

AeelU nNan1sANYIASIN MU ARZNaULYIUADYTIN TALRAYTENING 320 - 802
Jaansurodns aonnasanun1sAn®Ivad (Vanitchanai et al., 2009) Wu3NISLHNENSIUNTE
arsvauluszuumaluladlulanasa Tuseninanisiziasalaiianilinenouluiuase

PPUAANTUINN 52 04 1,118 Taansunadns
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A19983U (Geosmin)

Mnnsnassriesaiulu vesUsidswardaluszuululevasn o Auznelulad
MsUsTIaaEENEINSIath uanendowla Tusvevinan 90 Ju nuih Adeeaiului 7
C/N Winfu 16:1 fAnannnin Ardeeadiuluth # C/N Windu 10:1 wagwiniu 0.10+0.03 was
0.07+0.03 pg/l muddu Felaifiannuunnsnestuniead (119t 5)

FelndlAueiusIaauues (Loro et al, 1992) IerIseaiiu uwazisuled luveldes
Uan Ictalurus punctatus sefuvasIooadiu Tuthild1egsewing 0.000 f1 0.097 ug/l way
U3manduled Tudhfidogseaing 0.039 fis 0.356 ug/l uag (Robertson et al.,, 2006) ¢
578911U5U 9 Geosmin Tuuan Rainbow Trout (Onchorhynchus mykiss) A8 381319

1.0 uag 3.0 ug kg’ LLasﬁﬁimmﬁqmﬁa 7.2 ug kg'!

Aadulad (MIB)
1 <@ = 901 1 4:94’ a al
nn1snaassaduletluii vesuadsaUarfaluszuululenase o Aasivmalulad
N15UTELLAZNSNEINTNI9UN Wndnedewald Tusseziian 90 Yu wudn aduled Tudi 9
C/N Wiy 14:1 faunnan ansuled Tudi # /N wihdu 10:1 waswindu 0.07+0.03 way

0.03+0.02 pg/l muaau Feliddanuuanaesiuneana 15197 5)

a ] s ! a d' I a a 3 = =1
M990 5 ﬂ']ﬂ'ﬁU@um@vLUIﬁﬁLﬂu JIUUNaANANAZNBY ANIDDENU LLﬁSL@@Jl@‘U VBNUBLAYN

Jarfaluszuululevann u AauznAluladni1sUseuahasnsneInsni9un

UNTINENRBLULY
C/N ratio  Settled floc particles (ml/l)  Geosmin (ug/l) MIB
(ug/V)
14:1 34.73+13.9° 0.10+0.03° 0.07+0.03°
10:1 52.64+1.84° 0.07+0.03° 0.03+0.02°

naewg : /N 14:1 vsnedis Uah 1 Uehl 4 uavden 5

C/N 10:1 muneds Yot 2 Yot 3 uazved 6

AN INLIUIUSENS
IINMINAFBIAIAUNINUIUUTENTS veusideslarlatusyuululonaen a Ao

WMALULAENITUSEUILATNSNEINTNINUEN YNNI eWULY tUSEeLLIa1 90 74 WUI AN

9nTvauazaeluti 1 /N windu 14:1 JA1u1nn71 A1een@auazanglul 1 C/N winfdu
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10:1 AU 7.78+0.12 uaz 7.70+0.14 suadisu Jsldfiamuwmnsinatunisadd aany
Junsa-eng 7 O/N Wiy 14:1 fanunnndn armnadunsa-aa 7 /N wiidu 10:1 1ade
Wi 8.15+0.17 way 8.07+0.58 ladfiamuunnsatunieadn aweulindes-lulasiau 71 O/N
Wity 10:1 fanunnndy wenlandle-lulasiau 7 O/N winfu 14:1 wdewindu 0.15+0.02 was
0.100.01 me/l muasu Fslifianuuansafumsads alulasi-lulesiou 7 ON witu
10:1 fAannnan Tulasi-lulasiau 7 /N Wiy 14:1 waswindu 0.1240.03 uaz 0.10+0.01
me/l anudndiu Fslaifanuwansisiunieads wazalunsv-lulasauil &N wihu 10:1 &
Ananndt luesn-lulasiau 7 ON Wiy 14:1 waswindy 1.55+0.07 waz 1.43+0.06 me/l
Falfiruwmnsnetunisadn (15199 6)

Aroendiavazatsluilunismaaes IndAsafusudsoves aena (2558) 14
yhmsAnwszuululeiaeafunisidatariiadunid et Sereendiauazagluiio
Tuma 2-6.5 me/l maudunsa-sns Indiesiuanuidees aena (2558) fildninisane
szuululevlaeaiunisudnianiadunid semuidannudunsa-ae eglugissewing 5-
9 me/l Awanluile-lulasiau fanunnninauideves ana (2558) Aildvinisfnuiszuulu

lovlaafunisnanuaitiadunid s1e91uin dawewlunil ag5eming 0-0.004 me/L fiAnlyl

=

\Win 1 mg/l dmnudasasdusenisifgaUarreudiigs N15naaeaved (Lima et al,, 2018) 4

Usnaualulasn Tulaseulunisnaassluszuululenasn Tnonsiiiuansdun3siunnsieiu
wuhmseaesitimsiunniaaaslUluszuu danlulas lulnsiau 1.49, 0.82, 0.74 uay
2.30 mg/l fanlndiAseiuenuddei luvaesfliuiseves (Rono et al, 2018) l@vinsdnen
wansynuvesnalulatlulovaensouszansammsasyivlnvesUaiassrinaaniiouay

nenougdunsdluszuululenasa s1erudnfiarlunsnagsendng 0.009+0.007 -

a1 [y

0.036+0.007 mg/l gadlplnatAssnunuidell
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M13199 6 AAuNMNUINUTENT vesalisslatialuszuululeasn u AnzmAlulag

ASUTELILAENSNYINTNIU URINe1EeLUL

C/N Ratio Ammonia- Nitrite- Nitrate- DO pH
Nitrogen Nitrogen Nitrogen (mg/V)
(mg/V) (mg/\) (mg/\)
14:1 0.10+0.01° 0.10+0.01° 1.43+0.06° 7.78+0.12* 8.15+0.17°
10:1 0.15+0.02° 0.12+0.03° 1.55+0.07° 7.70+0.14* 8.07+0.58°

nuBn: Aade +SD Nnumednyintwsinguivileunululsazaedul uanatsnnulidunneneiu

N19@nm (P>0.05)

INIINTLIEYLAULA

1. swdnedefiiintuvesuania

mﬂﬂ’l'ﬁﬂ/}ﬂaa\iﬁm%ﬂ’liLﬁ]QiQJ,LaUIWUEN‘U'E]Lgmﬂa’lﬁaiu%UUlUIaWaaﬂ AR
waluladnisuszasuaznineinsmei sndnerdowls Tussezinan 90 Su Ja wui Uan
Javesvafl CN 10:1 fiduadswiniu 201.70+51.12 ¥y FaiAadetmdniliiugumnnnii
Uafl CN 14:1 Winfu 140.33+34.76 n§u Wethundiasieviainieada wuin nsisydula
adutmnvesUarlatinnuuanneiunisaii (P<0.05) (15197 7)

2. AneRAsTiinTuvasanda

nMsnaaedasInsesyiulnvesteidssarfaluszuululenasn A
walulad-nsUszuanaznineinsmiain uninerdowild wuiaidavesUed CN 10:1
WinAU 8.59+1.98 lwuflns eiiAdsnnueafiiutuainnitved CGN 14:1 fivinfy
7.29+2.00 n3a Wethunlnseiaimseana wui msasaiviameuiminveslaniadl
ALLANENITUVNSEDR (P<0.05) (151991 7)

3. 931599

Mﬂmi‘mwaaqé’mwmsm%ayﬁﬂmawaLgawmﬁa‘lmswlﬂamaﬂ o ALY
walulad-n1sUszuaaznine1nsmiain sminerdowls wuiardavesoft CN 10:1 &
ANRAEmIfY 91.67+1.67 n3u %QﬁﬁmiﬂiaQQQﬂdwﬁ@ﬁ C:N 14:1 finfu 88.89+2.55 n
(M157971 7)

4. 395 N15RYLAL IR IY

INNIINAABIDATINITS LR UIARDTU vosUaiassartaluszuululeviasn o

AMZMALULATNISUSEUILATNSNEINTNIUET WU INEGeLLla nuIvandavesuain CN 10:1



a1

fifnadewintu 2.24+0.20 Fafidnsnsiadaiulauindivedl N 14:1 iwinfu 1.56+0.23
(9157971 7)

5. Sasinsuaniide

f\]’]ﬂﬂ’15‘1/1(ﬂaaﬁﬁmi’lﬂ’ﬁLfﬁﬁgLaUImﬂJaﬂﬂaLgﬂﬁﬂaﬂﬁaiu38UU1UI®Wa@ﬂ N AR
welulaBnsuszuanaznineansmai uniinerdoudld wuin Yarllavesedt CN 10:1 §
Auadewiiu 1.06+0.27 Gefldhsnisuanilotiesniivedl CN 14:1 iy 1.53+0.49 3l
UWNIATIZRAIMSEDH WU ﬂﬂiLa]'%zgLauimmqé’wuﬁmﬁfﬂmaqﬂmﬁaﬁmmLmﬂﬁmﬁumq
A (P<0.05) (A57971 7)

91yn W (2556) Iimanadinsiduunasafueuiuani1afuil Usznousie
nniena mnthaanausasden mnnaraueuadely way Mnmarauda ey
Lil#TnaresnsimssennevesUaniia tmtniiinty Snsnsiasaivlnads fotu (ADG)
warsnINSasAuTag g (SGR) iunnenaiy wionaiinasesnsnisuaniie (FCR) 2o
Uanfafiuanssfuesefituddamneadn (P<0.05)

aviswed wazeniz (2556) THmaaad Sasdruniveudelulasiaulunisidesisn
ufulandaluszuvlulenden fnadednsinisiasyivlnvestarfauazdsw lnedl
USuadlulasit wealuflouaznznounuiuasy (TSS) dstuunnssiuetnedtedfymisedn
(P<0.05)

danndosiiu Azim and Little (2008) seauianilafidedaamnaluladlulenaen
fnanAnfindu 45 Weddud Tumsfinuafstinaaedussuuln Tnsthanvefiluaiiougue
UanfladeariiaagnsosfulaweIvisuarem 55551 (Flocs) indnanveadeanters

Tnguuaiise anuuihnUeUanfiasgivaisunduluguens (Muangkeow et al., 2007)

6. AUNUADINNT
dy a a
nN1sneassnisiagslandaluszuululanase u Aauzmalulagnisussunay

nSwernsnen wninerdeuaild nudn Yandavestedt CN 14:1 (usiu 25%) duyu
Aewnsegi 13 uw/nn. uwazUandaveatedl CGN 10:1 (IUsAu 35%) dunuaieimseyi
16 vI/nn. WeifisuduyuAemsaziiuldin e1msil CN 14:1 Sdunuiemsiianiy
9157 CN 10:1

U3nn uazaniz (2560) Isvihnsannanwnisliensfisiusiu 2 szdude Tusiugs

(40% CP) wag LUsAum (23% CP) sion1s lsgLiulauazdnsinissenvesUaialniivoou



a2

Taeiiguuuumsliems fie 1) Wemmslusfugssiiafien (A) 2) Wemnslusiumviaifen
(8) 3) Womnslusiuge 1 Fuuazliemns Tusiud 1 Fu (A/B) 4) Temnslusiugs 1 Yu
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