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Abstract

The effect of endemic probiotics on bacterial pathogen inhibition was studied. From 16
fish farms in Chiang Mai and Chiang Rai provinces. The Nile tilapia (Oreochromis niloticus) soil
and water were collected. Isolating probiotics were tested by using MRS medium. One hundred
and ten isolates were picked and tested for gram stain, cell shape and colonization. Inhibition of
bacterial pathogen was tested by Agar well diffusion technique on BHI agar. Fifteen isolates of
bacteria could inhibit pathogen. CR10-8, CR1-2, CR1-4, CR8-9, CM4-3 and CM4-6 could inhibit
all nine pathogen strains. Blood hemolysis was tested. All probiotics could be identified to non-
hemolysis strains. Isolated bacteria strains (Staphylococci), the tested reactions to pathogenic
strains. Optimal temperature and antibiotics production at pH 4-9 were tested. Optimal pH
condition was pH7 and all strains could not grow at pH 4. Adhesion characteristic was tested in a
test tube. Probiotics could adhere at the test tube wall 30-80%, In vivo test was examined for
pathogen infection. Fish which fed with CR1-2, CR10-5 and CM4-3 had the highest survival rate
(80%) Three strains of probiotics were selected from these methodology. Efficency of growth
stimulation was tested. Probiotics CR 1-2, CR 7-8 and CR 10-5 were selected. Each strain was
mixed with dry pellet food. Nile tilapias were fed for 4 months. Tilapia fed with CR7-8 had the
maximum size and weight. The specific growth rate (SGR) and feed conversion ratio (FCR) were
hightest as well. Survival rate in each treatment was statistically in significant difference
(P>0.05). Treatment was supplemented with CR1-2 protein efficiency rate (PER) and productive
protein value (PPV). Some water quality parameters were analyzed and correlation analysis
among varies factors were tested. Multivariate analysis was done. It found that some water quality
factors stimulated the relation with the effect growth. By water temperature was positively
correlated with the survival rate of Nile tilapia and all data could be classified into three groups.
Pathogen resistance rate was tested with P4 and AH pathogen. Tilapia fed with CR7-8 had the
highest survival rate, up to 83.33%, followed by CR1-2 and CR10-5 respectively. However, there
were not significantly differences (P>0.05). Proximate analysis of fresh inlater Tilapia were
tested. All characteristics of the experiments were not significantly difference. The conclusion of
these studies, probiotics CR7-8 could be effective in promotion the growth rate and pathogen
resistance. It was suitable as potential probiotics in Nile Tilapia culture.

Key words: Probiotics, Nile tilapia, Growth, Pathogen inhibition
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1.3 tunndoyandnudosan 154 o5y Mruanas uau

U

H ¥ a U U 1 7 QU
M15199 3 110 tazanvenvesdartialuraniames vy uagdaria¥ees1e (Mean+SE)
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mah w13
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10. 9A7AYNI N 259.0047.09 12.00+0.50
11. Mvhsu 260.0042.51 12.40+0.50
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14. 19U toa ¥y 258.001.52 11.2040.51
15.1fo@n39h3 261.0043.00 12.8040.57

16. vy 258.00+2.00 11.00+0.28
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16. vuoafmhsy 7.8040.02  27.00£0.28  7.20+0.20
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4.5 MMIwseurene 1snlal laonNausamusUveLsene 1snadly BHI
[ { f g [~
soft agar HAI9INNDIMITABUTOLIIAD LAIZHANAE Cork borer YUIA 0.5 mm
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v r Y
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A X

v ,
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9. Productive Fat value (PFV)
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- Az lviuIaedT Dichloromethane extraction 913 Soxlhet method
a o A
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= ¢ A v Y o an
- ARAIIEHAIUTU Iﬂﬂﬂ’lﬁﬂﬂllﬁ\ﬂuﬂ'ﬂﬂ 105 C 24 ¥U. 9UITNITUDY

AOAC (1990)
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o v a 4 Aaa 1 d‘ =
ideyaliAins1zdiniednd Tagwiininuuilslsiu (ANOVA) iefnyIn1Y
1 1 = J & ~ 1 A 1 ~ J as
HANAIYBALAAZNIANUA NUUSTeUNBUANRAIYDIUAAENIAINUA 1A8ITN15VD

9 a
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v k4
M 9 anpazgiasadveaseyaunid s luleandludaiia

(A) CR1-2 adaavhsy lelaanin 2 (D) CR7-1no3dwhsy o Taand 1
B) CR1-4 aaahiu lolmann 4 (E) CR7-8 nosdvhsy loTaann 8

(©) CR4-1 dnavhsy ToTaann 1 (F) CR8-151u3av§u lo Taand 1
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a a A & a o4 o & X A ' a as . .
3197 8 UszAnSnmaeusogaunsolis luTeAndnamisodudurennaiisone Isalulariia Tae35ms agar well diffusion

(’jlﬂﬂ’J”lﬂJﬂ’fl}N Clear zone, muamm)

Eade Y5 luTeRne
M M43 CM4-6 CM52 CRI-2 CRI-4 CR41 CR7-l CR78 CRS-1 CR83 CR89 CRS-11 CRIO-5S CRIO-7 CRI0-8
P1 0.70 1.00 - 0.80 0.85 - 5 - = = 0.80 - - - 1.00
P2 1.00 0.70 - 1.40 1.25 0.90 1.15 0.70 1.05 S 0.90 1.00 1.00 0.80 1.30
P3 0.6 0.75 1.05 1.35 0.6 0.60 0.60 0.95 0.85 0.95 0.95 0.95 0.85 0.75 1.10
P4 0.65 110 095 090 110 085 06 095 105 095 100 105 080 09 115
P5 1.20 0.60 - 0.75 0.95 - - 0.60 1.00 0.95 0.80 0.95 0.60 0.95 1.50
P6 0.70 060 075 120 110 130 080 080 080 085 095 070 070 060 125
P7 1.05 100 100 150 100 095 1.00 100 085 115 085 100 095 070  1.00
P8 0.60 065 115 150 060 095 075 090 070 085 090  1.00 100 060 115
AH 0.70 075 060 085 070 080 070 095 095 065 08 095 100 065 095
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o a I @ 1 o
) ﬁ31ﬂ1iﬁﬂﬂﬂl@\1ﬂﬁ1uﬁ Lﬂuﬁzazwm 15 39U WUI1 CR1-2, CR10-5 itag CM4-3 fl’t]@]’ﬂﬂﬁ
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AN (A1519N 9, AINN 12)

a A A o A

d' [ J 3 o a A~ zi’ Y
AN 9 DATINITTOANY (!,1]?)‘3!,“]511!@]) mmﬂmummam%a@aumﬂ maaﬂ"lmmaz

ToTanan (In vivo test) Samlarsua 10 Aanog

0A31N1350AN Y
Tslule@ne () (JoStFue)

Hanlnd 0 0
PBS 4 40
CM4-3 8 80
CM4-6 4 40
CM5-2 7 70
CR1-2 8 80
CRI1-4 5 50
CR4-1 4 40
CR7-1 6 60
CR7-8 5 50
CR8-1 6 60

K2
vinoig: Uannd = (lilimsaadse s luTedandidh la)
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ToTanan (In vivo test) S1uaularisudu 10 Anoq (Ao)
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9N31INTIVAMY
TsluTenna (1) (oStdus)
CR8-3 5 50
CR8-9 6 60
CR8-11 6 60
CR10-5 8 80
CR10-7 3 30
CR10-8 4 40

v
vinomg: anlnd = (lilimsaaae Tus luTedAndid la)

ar 1 )
AIADY

80%

aaunia [ilu Teand

a

' o ¢ g p A 4 ¥ a J
M 12 LFAIBATINITTOAAY (Lﬂﬂilcﬁuﬁ) ﬂl@ﬂﬂﬁ?ﬂﬁlﬁ@ﬁﬂl%ﬂiﬂ3hlﬂiﬂﬂﬂﬁllﬁﬁg

loTasan (In vivo test) SudaIGUAY 10 A2909
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asn a <
2. Mafnygnsemananisuanvoia@onlad (Blood agar hemolysis)

Aaaa ] A . o = til A ]
‘n@ﬁa‘uﬂgﬂimmilmﬂellmwaammaﬂmmﬂ (Hemolysis) ﬂgﬂ'lﬂ'lﬁﬂﬂlaf]ﬂlcﬂﬂﬂhlll

H
a A I o

o ¢ : P [ ' °
aunsonliraadaneauauan e Faaunsonaauen lans 15 loTaan lugunsovild

< A @ . A
WARDALANLANAD (Non hemolysis) (NN 13)

=

H aan <3 3 ¥ a 4
Mui 13 UFasermsuanveaiia@oniad (Blood agar hemolysis) ¥0UF0YAUNIY
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0.036+0.007 n5uARIU Feluuaazganisnaaod luianuuananiuedelisdnyneana

5

(P>0.05) (115199 17)

a [ a a o v 1w a A dy Y S o < A

M3191 17 9951 39san Iadune (MFNAeIL) veslarianaesnisesiaduagln
a A o a = = j’ N a N v

nerugaunso 1y luTeAnd naglimsdamone Isaluilaitia Tuuaazmiitonaaes

dy o 4
52U2I01M51004 6 dUaH (Mean=+SE)

3, TusluTedng
Wonalsn
Control PBS CR1-2 CR7-8 CR10-5
P4 0.026£0.003  0.030£0.010 0.023£0.007 0.003£0.012  0.023+0.009
Pé6 0.0262+0.003 0.030+£0.010 0.013+0.012 0.020+0.012 0.036+0.007

AH 0.026+£0.003  0.030+£0.010 0.018+0.009 0.026+0.001  0.007+0.017
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[ Jd & d 1w A AKX Y Y
2.4 o5 1M3ssen (adtdue) WU onTINITeAURIlaIlaNEeIn B IMITHANA Y
a A a J 2 v I @ A 1 o T A
yaunse s luTedand W33 @ewusionsInssen lulinnuuana1ani (P>0.05) uatio
% { g 1 1 %
nfSeufeunuganiuguilinsaaiens Tsaw 1l (Control  P) Wu71 8@5101550A5AY
1 % 1 v o v a v 3 ! !91’1
HANANNUBINTUBAIATY (P<0.05) TAgya Control P ariianainindakones 15a Meniviua
o = g I o A
nasnnRaotluszezal 4 7 (M3190 18)
(Y] &’ @ tg A A dy Y Y
2.5 9nIMsuaniie (FCR) 6ns1n1suaniiovedlaiiianiaesnioe1iisnanaig
a A a dJd Ao &J 1 1 = [ A=
yaunsd 1y luTednd CR10-5 NAawenelsn P4 waz AH NAogh 1.93£0.03 nSuapiu I
ANUUANANNY PBS LZYANIUANDYNNTITIAYNNADA (P<0.05) a1 (P6) W1 A1 FCR
v Y
Yo31la1taNinesRIee1M 13 HaN PBS A1 FCREY 2.25+:0.075 IANULANANNUNADAN YA
MINABDY (P<0.05) Ua lilA1uuAnaA 19N UYARIUAN (P>0.05) a2 AH W11 A1 FCR 199

a A "

A A% g v a & A 5
ﬂa']uacnlaEN@’J&J@’]WTI?Wﬁuﬂ’]ﬂﬂqau‘ﬂiﬂiﬂﬁqﬂjﬂﬂﬂﬁ CR1-2 ey CR10-5 4A1 FCR a1

v [

1.93+0.029 HANWUANANNY  PBS 1azyAAILAN UAINUANANOINUHId1AYNINADA

g

(P<0.05) (1135199 19)

~ o A a4 9 ) A A Aag A @
13190 18 f]ﬁ'i'lﬂTﬁi@ﬂ"’llfNﬂﬁTL!@T]!@fJ\iﬂ’)ElEﬂ?ﬂiLllﬂﬂﬂi%gﬂ‘ﬂﬂﬁllﬂﬁuﬂiﬂiﬂ'ivl‘UT@@]ﬂﬁ

= = i‘ 1 a 1 ] d" %% d
waziinmsaawene Isaludaiia lumasningnaasssceznainsiaed 6 e

(Mean+SE)
2 Tslulenng
1Wenelsn
P4 P6 AH
Control 66.66+8.33" 66.66+8.33 " 66.66+8.33"
Control P 0.00+0.00" 0.00+0.00" 0.00+0.00"
PBS 66.66+8.33" 66.66+8.33" 66.66+8.33"
CR1-2 75.00£0.00" 75.00+£0.00" 75.00+0.00°
CR7-8 83.33+8.33"° 75.00+0.00° 75.00+0.0 "
Cr10-5 66.66+8.33" 75.00+0.00° 66.66+8.33"

v o

o o v w A 24 " w aa 1~ o ]
HNHA WYY TUSINNIAIAINUNLANLAAINNUUADA NN UNNANADY NN U INY (P<0.05) Glu (LUINY)



A @ L v 1w A ad Y 3 o o A
MT19N 19 99131 TLLaNLUD (FCR) NTUHNDIU '1Jamamammammnmmmgﬂmﬁu

a o a 4 &’ 1 a 1 1

yaunsd s luTeand uazlimsiarene Isnludaiiia luuaazninenaaea
2 v v

52821121751084 6 §1/A1¥ (MeanSE)
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5 Tslulefng
¥onolin
Control PBS CR1-2 CR7-8 CR10-5
P4 2.11£0.04™"  225+0.08"  2.01£0.04°"  1.96+0.05°"  1.93+0.03
P6 2.11£0.04™" 2254008  1.96+0.01""  1.94+0.03"  1.94+0.09"*
AH 2.114£0.04™* = 225+0.08"  1.93+0.02°°  1.98+0.06""  1.93+0.03

2.6 Uszansnnnsl¥ldsaiu (PER) wu dszansammslalalsauiiaiogluesaa

= J 3 s = 12 ! v aa v A v o w
0.15+0.013 919 0.20:£0.025 1@ 31914 C]N‘llJ1Iﬂ’ﬂllLmﬂ@Nﬂu‘WNﬁﬂﬁ@ﬂNﬂJHﬂﬁ1 3] (P>0.05)

@

NUYANIVAN (A13199 20)

$ 1 Aa a a foo <3 0o {
M95190 20 Anlszansaiwms1FTsau venlarniai@esdrsomsadusoga iway

a a 4 g J a 1 1

gauns s luTeand uazlimsiawene Isnludaiia Tuueaznitenanoa
g iy Siei

32H21901NT1A89 6 TN (MeantSE)

1 Tslulefna
wanalsn
Control PBS CR1-2 CR7-8 CR10-5
P4 0.1840.032  0.1940.044  0.16=0.003  0.16=0.003  0.16+0.003
P6 0.1840.032  0.19£0.044  0.15£0.013  0.17+£0.003  0.17+0.003
AH 0.1840.032  0.1940.044  0.20£0.025  0.17£0.006  0.20+0.025

e w A a X . . T T U TR
2.7 HIHUNMNNUY (Total biomass increase) WUIT UIUUANINUVUADAND uneg

Tu29 0.50£0.30 f19 1.15£0.08 nFu ¥4 laifinuuanarenunuyganILAN (P>0.05) (A13197
21)



1

1 Y
A A KX 1o a A

d' 1 %,‘ @ ~ dy 9 <3 0o < ~ 4
M31399 21 AN NMLAUAEAT volan@esaige s lad s g NHauaUNId
a 4 c&‘ 1 a 1 1
TdsluTeand uazimsaaweons Isaludaiiia luudaznilenaaoiszeziaimsg

2 o P
12849 6 d1a191 1A9U (Mean+SE)

5, T ludng
1onoalin
Control PBS CR1-2 CR7-8 CR10-5
P4 1.15+0.08 0.994+0.68 1.08+0.28 1.16+:0.37 0.87+0.25
P6 1.15+0.08 0.99+0.68 0.65+0.15 0.50+0.30 1.05+0.16
AH 1.15+0.08 0.99+0.68 0.97+0.09 0.86+0.34 0.61+0.18

2.8 Productive Protein Value (PPV) Wu1a1 PPV Hoglugas -5.07+3.31 D

9 @

I < s = 1 1 @ aa 1 A o A
4.36+3.73 11/051%UA “INthlIﬂ’JTJJLL@Iﬂ@l"l\'iﬂu%”lﬂﬁﬂﬁﬂﬂﬁmuﬂﬁ1ﬂﬂju (P>0.05) (9115190 22)

2.9 Productive Fat Value (PFV) WuNf1 PFV fiaegluaaa 12.50+3.57 &

J 3 s 5! ' v v A
19.68+4.02 unlodiud m"lunmmgmﬂ@mﬂuﬂwgﬂﬂ’mﬂu (P >0.05) (M135190N 23)

=

= . F P Y S o < A a J

19199 22 Productive Protein Value (PPV) ﬂamamammﬂmmimﬂmmgﬂmwm aUNIY
a o ¥ [ a 1 [

TdsTuTeand uaziinsaaens Isaludaiialusaazitenaasiszeziiainis

Y
(889 6 §1/A1% (Mean=SE)

i TsluTefng
wanalsn
Control PBS CR1-2 CR7-8 CR10-5
P4 0.65+3.17  -0.93+6.36  -5.07+331  -3.14+3.79 -4.60+3.64
P6 0.65£3.17  -0.93%6.36  -4.14+4.73  -0.40+3.63 4.36+3.73

AH 0.65+3.17 -0.93+6.36 0.2843.13 -2.30+0.45 -5.44+1.24
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a . A A4 9y S o A a A
M15139 23 Productive Fat Value (PFV) a1tiafi@eadigemsdiadusaginnaugaunsd
a 4 i‘ 1 a [ 1
TdsluTeand uazlimsaawons Isaludaiiia luudazniiltenaaoiszeziains

Y
1869 6 1A% (Mean=SE)

5, Tslule@nd
wanalin
Control PBS CR1-2 CR7-8 CR10-5
P4 17.65+4.51 13.60+1.08 13.00+1.80 18.90+2.03 17.23+1.14
Pé6 17.65+4.51 13.60£1.08 18.31+£0.94 14.87+1.15 19.68+4.02
AH 17.65+451 13.60+1.08 12.08+0.60 14.07+0.57 12.50+3.57

d a
MIIATTHAMM WL 523

;’ ' dw a v
1. paumminluvemasaitialunszds

w S J

1.1 gMtig) i IHUOLW"IWLﬁEN‘]J@'ILla‘VILﬁENﬂ’JEJ?J"I“H"IiLiJﬂﬁHSi]i‘]JTILﬁﬁJﬂ’JEJi]SUVIiEJ

a A g
Tls'luTednd 3 a1eing Iaun CR1-2, CR7-8 1Az CR10-5 1AZYAAILAN WUNAIGUHYIHUT
4

A o

TusgnnufeunuesunafuIay Uaeglumyia 28.36+0.08 89 31.28+0.08 guvgitiizy

G

v ]

Y
gunl@ougainulinnuuanannunisanaedeiivedian (P<0.05) 131z luriudou

mmﬂmﬂumaﬂsmﬂafmqamamﬂqmau UAagyrUI Uas @mwﬂumaﬂmadw UITIAYNN

ann (P>0.05) iulﬂﬂquﬁi]ﬂ”lfl‘lﬁ]‘l!ﬁ‘l!fj@]ﬂ”lﬁ/lﬂﬁ@ﬂ (@]'IS'NTI 24)

d' ' a %,’ = a d'dy Y < 0o < ~
139N 24 AYAUNHNUN (QNAIL1Gils)) Gllfi]\‘l‘ﬂﬁTL!’ﬁm’ﬁEl\iﬂ’JElE]WiTilﬂJﬂﬁH‘i%gﬂ‘ﬂwﬁll

a A " a Jd ' ' t =
yaunso s luTeand luuaaziiaenaaed 550219a1M31004 4 199U (Mean+SE)

Tslulenng NUeNeu Aan nYAIMEY 511AU
bB bA aC aC

Control 29.24+0.05 31.00+0.06 28.68+0.05 28.66+0.12
CR1-2 29.22+0.08" 31.28+0.08" 28.83+0.05° 28.67+0.11°
CR7-8 29.71+0.09** 30.55+0.09° 28.87+0.14" 28.39+0.07°
CR10-5 29.89+0.07** 29.93+0.09* 28.59+0.05™ 26.26+2.13"

Y '
12 anuiunsa—aa pH) lutemnzidestartia wuan a1 pH SuALluRowN

AUy Lazi@eusuNay A1 pH  IulaNuuanaeiuAufUganIugu A1 pH oglusi
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7.48+£0.02 D4 7.55+0.00 Az 7.45+0.02 D4 7.52+0.05 daulu@ouaainy uazwgaIniou I
ANMUUANANNUNUYANITNABDY (P<0.05) 1@ LiTiA1uuANAIAUNUYEAAIUAY (P>0.05)

(13197 25)

Y
9 a ~

a I ' a aA S o d A A 4
M1919N 25 aNuIunIa - A9 (pH) “”IJE’N‘]JaTL!a‘VlmENﬂ’JEJ’E)TI(ﬂiLlIﬂﬁui%gﬂ%tﬁiﬂ@ﬂu% ]

a 4 1 [ ¥
TdsTuTeand luuaazniitenaaod 52ezna1N51a84 4 109U (Mean+SE)

TsluTedna NUENEY Aa1n NYADNIEY ATRRT;EY
Control 7.55+0.06" 7.96+0.08"* 7.65+0.05" 7.4620.03"
CR1-2 7.48+0,02" 7.73+0.07" 7.60+0.09"" 7.51£0.04"
CR7-8 7.48+0.11° 7.65+0.09" 8.09+0.09"" 7.52+0.05"
CR10-5 7.51£0.01% 7.71+0.10™" 7.86+0.10"" 7.45+0.02°

o o v a JIa 3 @ 1 v o w aa 1
HUELHA NIUFUSINDIAIWUNLAD Llﬁ'ﬂQﬂ’JTllLlﬁﬂﬁNﬂu@ﬂﬁﬁuﬂﬁ?ﬂﬂ(}lﬂﬁﬁﬂﬂ (P<0.05) Glul,mawgﬂm'i

9 aa

P
2 o o v A 1 ] 1 [ =%
NAADY (LLUIAN) WﬂﬂJ%uzﬂﬂﬂWﬁQWNWIﬂﬂJ UAPNANUUANA NN UBYI WU UITIAYNNAD

(P<0.05) Tuusaziden (LHIUDN)

M v Y H
1.3 eendtauiiazaieluiil (DO) mgn  luvemizi@esdaiiia wud AeenFIUd

Y
a o

¥ 1 1 L}
aza1gludl aaeaszezIa 1N Inaany NA10glura9 3.83:0.03 9 8.06+0.18 gaiigii
' Y
LAY sazasasmuamwe A luuaaz iy ludeugaiauanimermason Tuganingy og
Y v 3 v A 9 o v 3 a2 o S '
Tndnumaingn nszuaiii lvadnuh Idiwsnunsed gaangu a1 DO genigans
y v = @ a 4 1 4
AR UYsZNOUAUUTNAUNTEFINNTNTYVOILNAINADUNTNINATIFANITNAADIDU

, Y1 2 A
aawal¥in DO gl (1131399 26)

a a A ) v A a a4 9 < o A
M1319N 26 aaﬂmi}uwazam“luuﬂuumamﬂamamammﬂmwmmﬁm%gﬂmﬁn

~

a o* a A 1 [l dy A
yaunisd s luTeand lungaz niinenaass 538219210151009 4 1Y (Mean=SE)

Tsluledna NUENeY Aa1n NgAIMEY ATRRT;EY
Control 4.90+0.26" 8.06+0.18 ™" 6.46+0.19™ 6.860.09""
CRI1-2 3.83+0.03" 5434023 6.1640.09 " 6.3340.07™
CR7-8 4.73+0.09" 5.40+0.10"" 4.60+0.06 ™ 6.16x0.12""

CR10-5 4.96+0.09* 5.63+0.27" 6.20+0.06 6.50+0.15"
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@ o v a < 1 @ 1 A v o w aa 1
HAatn WﬂﬂJ%ugﬂﬂﬂWQ\iWM‘V\nﬁﬂ HAANANUUANA NN UBY WU UITIAYNNADN (P<0.05) “lmmam;ﬂm'i
P
(2 o o v A ( ] 1 @ " A v oo W aa
NADDI (LUIN) WEJEIJUGB“L!%EJﬂﬂ1ﬁ\1W3JWGlWﬂJU UAANANUUANA NN UDYNUUITIAYNNADN

(P<0.05) Tuuaazion (HUIUDN)

v | v . . ' X a = ] '
1.4 manaduma (Alkalinity) Tuvemizi@esdaiiia wun NﬂW@QiuGﬁ’N 22.16+0.58
=< = 1 o ] A o o w aa 1 I 1 A A
04 56.54+0.49 (mg/1) UANVUANA NN UDYIWNUUHITTIAYN T DA (P<0.05) R R PRI AT R RTEFVEY
9 ] Y
ﬂ’JHJLL@]ﬂ@]'l\ilﬂu@]\iLLﬁﬁ@\il!a@uLLiﬂ"’ll’f)\ilﬂWiVl@ﬁf)\i Lgaszﬁmmmg"ﬂumﬂqﬁuimﬁau

Y H
WOATMEUIUDITUFANITNAADY (15197 27)

Y g v X A AL 2 o
M519h 27 anuiluae (Alkalinity) mg/l Tutieidestlanfiandesdisemsiiadusogli

a a A a J 1 ] dy =
su qaunsd s luToand luunaz viinenaasss ez INIs[od 4 Ao

(Mean+SE)
Tsluledna NUENEY Aanl NYADNMIEY TRRTLEY
Control 29.36:0.11" 46.59+0.52° 56.54+0.49™ 48.44+0.51°
CR1-2 32.22+0.07" 46.22+0.55" 52.0241.02" 55.54+0.21"
CR7-8 22.16+0.58" 39.5540.26°C 55.43+1.06" 52.25+0.88"
CR10-5 27.13+0.22° 42.04+0.22" 51.1240.17 51.47+0.31™

v v a 7

HIneme N yUzenmaIdInuiLa

v o w

9
N UFAAIANNLANANNAUB Y NN UIFIAYN TN (P<0.05) Tu (LUI93)

v o

W
FUOAMAIH AN 11a) taasanuLAnA NN WotTITod 1A

L

HodAyneana (P<0.05) Tu

e

N

]

(HUIUDU)

Y
1.5 wenlantie (NH,) Usmamen Tubeluemiziaesilariia wua aegluea
0.0294+£0.001 D9 0.0066:0.000 mg/l lunAazgaNINAanIlinuLANAINAUNIIADADE1]
Y
Wod1Any (P<0.05) AauA@INABULINYDINITNAADY Hazuey Tulslimgigalunougaiay

2 A o A
Llagljuaﬂa\‘]iutﬂ@u‘ﬁuaﬂlﬂm (m1319N 28)
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~ ~ 1 A ad Y 3 o o A a A o
M1319N 28 ﬂ‘%mmuaﬂmuﬂiummfmJamamafmmaam‘nssmmmgﬂmwam}aumﬂ

a 4 1 [ ¥
TdsTuTeand luuaazniitenaaod 2e2na1N51984 4 100U (Mean+SE)

TusTuledng NHENEY Aa1nN NYAIMEY ATRRGEY

Control  0.013£0.0005"  0.029+0.0017"*  0.014£0.0000°"  0.011%0.0056"
CR1-2 0.01320.0018™  0.023+0.0005""  0.015+0.0001**  0.007+0.0001**
CR7-8 0.013£0.0005"°  0.025+0.0005°"  0.009+0.0030°"C  0.0062£0.0002"

CR10-5 0.019+0.0009™ 0.023+0.0004 ™ 0.015+0.0008" 0.007+0.0000"

v v a J

o o < ' @ 1 v o w aa

HIEIYa  WEYFULINHAIAINNIIAN 1AAINNUUANA AU NNNBdIAYN19aDa (P<0.05) Tu
¥ o o v w a & ' v o v o aa
(((7e[0N))] WfJﬂJ"’HUZfJﬂﬂ'lﬁ\Wl'JWllWiﬁﬂJLlﬁﬂQﬂ'J']iJLLGIﬂ@n\Tﬂu@EﬂﬁﬁufJﬁWﬂ UNN a0a

(P<0.05) T (o)

[ v J 1 a s, 90’ (] ¢ a v
2 AnwanuduiusszrIemsniaa e wazaunmih ludemestaiialunszda
o o J 1 Aa A A g | 9
AnynNNFUIUT Tz I gau Tavesdariia wazanimii lutomizine

a A

A A dy 2 0 < a J L A (% =

YartiaMaesdrvomisduiaglndugaunsdlis luTeand lusznnaudeunueiouis

% a 4 @ v d @

FuMAY 2555 TasmsansieHanuduiuivaiodinis (Multi varate analysis) Taold

T3N3 MVSP Version 3.1 a131350a519n51A15032918 (Scatter plot) (MWA 17) Tag Axis

Y

1 (AU x) LB Axis 2 (L1NU y) 1A8AT Eigen value YDINIADILAULAUMINY 5.836 1AE 1.663
A 73 o 4 "o ] o '

Taalanlesidud anuuals s wniaenumny 68.18 o FUa §3519111509A0 QN

] v o 1 < @ (] 1 g’/ 9 I U o dy

ANUAURUTURIARZYANIINAGDY TuMTINUA01uAAZATY Inoamilu 3 nqu Al Tag
] ] 1 o v Jda [

NUN ﬂijiﬁl 1 PANNAUNUTHIVINAY SGR, FCR, Total Biomass increase, weight, Long,

a 1 { o v o Aa o

Alkalinity ttag DO ai¥nlunguin 2 UaNNANHUSIHIVIN AU NH,, Temperature HAY
S 3 J o ~ A =] [ v JIda [ VoA 9

WodsuAsnI1MIsen Tuvasinguin 3 UANNFUHUTIFIAUAUNGUN 1 uag 2 ndaya

(% v o 1 . Y I Y v A
ANNA1I IANQU (Cluster analysis) Taeas1ailu Dendogram UPGMA lada (MNN 18)
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PCA case scores

08— Ammonia

Temperaty 06—

SGR

Stnvival rate

FCR
@ Tolal biomass Increase
Axig 2 /—\
CR10501 ot
| | - £l | —Pwr |
-0.8 - -, 06 08
Long

pH

06

-0.86——Auis 1

Y [ o J a a
ﬂTINﬁ 17 n5msnseane (Scatter plot) Llﬁﬂ\1ﬂ’J'IZJﬁhwuﬁigﬁﬁﬁﬂﬁﬁliiymﬂiﬁ LHAZHUNN

E4 1 U L
u11uﬂi$%ﬂixﬁ31ﬂlﬁ@uﬂuEJ'IEJ‘L! 5\1 FUNAY 2555



LIPS Il
1
2 —
4—|_7.:
3 E
[ [ I [ I [ 1
7B =20 84 =t=] o2 == 10

FPercent Similarity - Data log(10) transfarmed

3 o v ! a a so’ o ! [ o
ﬂTWﬁ 18 N3NNI (Scatter plot) !Lﬁﬂﬂﬂ’ﬂhﬁuWu‘ﬁi%ﬁ’)Nﬂﬁ!ﬂii‘gl@mIﬁ uazﬂmmwuﬂuﬂiwaizmmﬁauﬂumauﬁaﬁmmu 2555

€8
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3. gamwinadszmslugnszan

v Y
°

a o a 9 a R ¢ Y < o a3 A a Y
31 UNHUU @ﬂl‘ﬁﬂuuuﬂuaﬂﬁ1uﬁ‘ﬂﬂﬁ’t]\‘l“lfltﬁENﬂ?ﬁl@WWWﬁliJﬂﬁﬂifﬂgﬂﬂlﬁﬂJﬂ’Jﬁl

_é q

a <

yaunsdlusluTedind 3 eewug 1dun CR1-2, CR7-8, CR10-5, PBS nagyaniuaw 1aglinis

3 1 =Y 1 a %‘ = ] 1
darenelsnluilaitia P4, P6uaz AH Wy gungiiiilianieglugig 27.86+0.035 4

28.030.03 9IAUFALTY VANULANANAUNWADADE1NNBEIRY (P<0.05) ungiiargalu

YAN1INAADI CR7-8 (GlTiNﬁ 29)

4' a %’ = 9 a A dy 9 < o ~
M15131 29 gavinii (Erwaien) Tugilaiianaasan@esdisemsadusaginmey
a o* a 4 4 1 a 1 1

vaunse s luTednd uagiimsiaone 1salulataluuaazvtinonanes

& v ¢
F2UIAINTIABY 6 T (Mean+£SE)

& Y5 ulefng
1¥analsn
Control PBS CRI1-2 CR7-8 CR10-5
aA aA aA aA aA
P4 27.90+0.57"  27.86+0.08" 27.96+0.03" 28.00£0.11*"  27.80+0.05
P6 27.90+0.57"  27.86+0.08""  27.96£0.03"" 27.86£0.03""  27.93+0.06™
AH 27.90+0.57""  27.86+0.08""  27.86+0.06" 28.03+0.03"* 27.76+0.03™

a J 3 @

HANEINe NEYIULBNMAINUNANUEAIAUUANA AN TDADENNTEATY (P<0.05) (LUIUBY)

@ o

wyruzenfaaiuWlnajiaannuuanaiunanasgliiedina (P<0.05) (111I01)
| v ' I 1 o ] ] =
3.2 ﬂ'J13J!1JHﬂ§ﬂ - a9 (pH) nuMANNIUNIA-A19 NﬂWﬂgﬁlu%’N 7.95+0.10 93

Y 9
8.29+0.07 TugAN 15 NAADY CRI0-5 100 13ANI 3 Julianuiuanaanun1ednang19ll
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