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(Oreochromis niloticus) MagalutiatinTAULFETNTULLLLIDRY
The optimum stocking density for the growth and yield of Nile tilapia (Oreochromis niloticus)

in the community oxidation ponds
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mu%”ﬂﬁﬁd"mqﬂizmﬁﬁ@ﬁﬂmL‘J.I"“iﬂmﬁﬂumim?m;Lﬁu‘immﬂmﬁ@ (Oreochromis  niloticus) #
edlunszdedasmaamuLL 1, 2, 3, 4 uaz 5 fsensasNns Tuefed 2 m@qizuuﬂﬁﬁmﬁmﬁmﬁﬂqmu
wALNAL eI 3T T aunaRuT 34,890 AMsaiuas an 1.9 was Wusrezioan 48 duanet Taelaifinagl
81T WANITANE WU ﬂmﬁ@ﬁmam?zyﬁuimﬂwﬁi@Lﬁ'm mm’?‘fyLﬁuimﬁmmmmqﬁﬁﬁqLfﬂﬁlﬂwhﬁu
28.3 + 1.85,25.5 + 1.79, 24,3 + 1.68, 22.3 + 1.86 Un 22.3 + 1.67 UANAIAER ANAFL uasriwinga
L'vla‘l?;l 433.33 + 86.40, 304.46 + 66.70, 268.13 + 55.78, 227.38 + 61.07 WAy 206.28 + 52.33 NFuFAAGFN
pugiy Taefinisesoyduls dasnisesaiuindadu dasnsasyduiasnae uazrndudlszdnanis
wanyine (A1 K) Tunsedeuunuiu 1 fosen1naums 23\1171'@@ 59NN NTIUAINMUIWUIU 2, 3, 4 WAz 5 A
FARITINAT AINATAL ﬁhWmuﬁuﬁuﬁ’iwdwmmmqﬁuﬁmﬂn (W = al”) HANAMNAIATUI898HNA"T (b)
¥4 5 sauAEIALL 3.0356, 3.0105, 3.0263, 3.0349 L4z 3.0299 ANANAL UL LI RTITa0
re9tlanlunsvdenuiauiY 1 AsenisINng mn‘ﬁ'@m Wi 78.67 + 2.31 wWefidud sesacmniinanm
MU 4, 5, 2 LAY 3 FRAIMITININAT NN 71.67 + 4.51, 70.40 + 6.55, 69.33 + 6.11 UA¥ 67.11 + 11.95
SIGECAN Lﬁaﬁmimwﬁqﬁm’mﬂﬂﬁfyLﬁ‘uimmﬂm WUANEAIIAIUNUILUL 2 Fasan13umg JnIg
L@?‘EyLaLIIMLMNW&@N@WM§UL§Hﬂuﬂ‘ﬂﬁ@ﬁ 2 mﬁxuuﬁﬁﬁmﬁﬁL?ﬁﬂmnﬂ;mumﬂm@Lﬁmmmiﬁ

AdATy | ANV BRsnnaRsyELTA nanda Uanda Uetniantdagumy

Abstract

This research aims were to compare the growth of Nile tilapia (Oreochromis niloticus) incages
fixed in the 2" oxidation pond, the pond size is 34,890 m’ and the average depth is 1.9 m, filled with
community-based wastewater from Municipality Phetchaburi at the density of 1, 2, 3, 4 and 5 fish/sgm for
48 weeks without feeding. The results showed that tilapias gradually grew to the average total length (TL)
of 28.3 £ 1.85,25.5+1.79, 24.3 + 1.68, 22.3 + 1.86 and 22.3 + 1.67 cm, respectively, and average body
weight (BW) was 433.33 + 86.40, 304.46 + 66.70, 268.13 + 55.78, 227.38 + 61.07 and 206.28 + 52.33 g,
respectively. The growth, average daily growth rate, specific growth rate and the coefficient of condition
(K) of fish with stocking density 1 fish/sgm was higher than those with 2, 3, 4 and 5 fish/sgm, respectively.
The correlation coefficient - values of TL and BW (W = aLb) were 3.0356, 3.0105, 3.0263, 3.0349 and
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3.0299,respectively. The survival rate of Nile tilapia in the density 1 fish/sgm was 78.67 + 2.31 which was
higher than those density of 4, 5, 2 and 3 of 71.67 + 4.51, 70.40 + 6.55, 69.33 + 6.11 and 67.11 £ 11.95
percentages. When considering growth rate of the fishes in the density of 2 fish/sgm was optimum for

cultured in the 2™ oxidation pond filled with community-based wastewater from Municipality Phetchaburi.

Key words : stocking density, growth, yield, Nile tilapia, community wastewater treatment
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undsgurulaeialidarsduniduazeiunidluliunungadeiaiauaniongs (Tuduuas
Juiny, 2545) wndaesasguiastingssngnmlnensain liunasiuianisudels uardanansenusiati
wennsglinanazuilna saniafinaing wnasinuazningnsdnduaianinudeniney Asduaasinig
tntinundeneuldesasguuaciingsasand lunistindaudeidainisoniladedsssuntiens anAusssngia
FAEFITHTNRAAILNILTUIBNNINANENANERS (RANG AN wazT99ne1) Tneiluaalnn ax wazRaNTIn 111N b

a a o & % 3 £ -:ll a al o a al 6 [~

qauiad uazunasrineu Wusu N liannsoiasuilasansaunidiazatiunzdaniuanalvuailuluana
W&n ANnsruauNIstiagantaasqaunId Idaandiau (aerobic) warlildaandiau (anaerobic) aluiuazlu

a

dl EXZ [~ U 1 & =1 d} Y a ’u’/ % o 1 d’l EX
Au e ldlulanaswaanudaaiuireuazinasnnauiadndudnandusuacgaduaisinanidlildlunng
a a a o \ = o a B Ly T 4 o b ol Ay ° o
WinginimawAnduaetaannas e andiaunduaugunasua e lideiainew < 0l 14lunns
wiela anuziheaiuunasinandndazinwnadineuisiueisannaan e iuni sy uiausnaimg
LAZEENAANANLIUNTE LI TURITLUURLIALMAIHT WA bLetTAN R kLLLaRaiulan70115 LU
Burunn i liunastnaudifFaanmnnsag winflavninisinea iwesenguunasuisssuaifinlfiie
eutrophication (Turker et al, 2003) 1nsziAeAUMINENAITRaUMAEAtAtlutia LAz gneaaadana Ll
H \ A = a ) o Dl P g a
AN lutedavuideninsndnaia AuinaiesdinisauanuMunanaulaanisdasdan i Ly
sruLinnULAsAINa17 NS st uNnudnaila (Oreochromis niloticus) WnatRmnnzassanis
WAL la AR lussutingdnundeil (Rszaf, 2550; BOTA WATADLE, 2553) LNTIZHAINNUNIUABANIN
windaniasuudas arnsoiuiaunasinewine Tann aausedileaunuin it (blue-green  algae) WAz
ami1e@ilan (green  algae) tusiu unasinaudnd ldun nqulsfmas (rofifers) Laznguensinsilen
(arthropod) GHRIT AP ‘;TQZHVN@’]M?’]F;ILL@Jﬂ’mm’]i‘ﬂuWﬂ—‘JLﬂu@’W’]i‘ (Bowen, 1982: Turker et al, 2003) 1funng
mﬂmma‘mmimnmzﬁLLW@\mmuLL@vm”mmluﬂmu@meﬂmimummmﬂwﬂmvuu mMummmﬂmm
mmeWﬂmngm?m eutrophication TuuANNeTNTNR M9TANN AN AT AL WA RIand LAY
r;mmm@umfawwmnwavawmﬂmmmmm:mqmmmmﬂmu@‘lmmumuﬂmmmmmmummmﬂu
sraiznaIuLarlinananndt 60 fusell nannpalantiainiaastyiule lbnuwasnaniugaelalussuuy
6 o 8 ANy i@e | o - ~ = " L=
Tntaindels uafdelszautiymandafiunasinanlulBunafunnuaziBunaldminduluusaziessdana
Tilanflanasdiniaasyinulauwanseiuann dnsanununuiuasslanaesuusasislifunnliasna
AUSRIINIPIANLTNN R un s R LA AU TN199Ae A TITNE AN M NNE AT AN AL UL YA NFD
- = o 4 v 4 d T 2 TV

nsasaiulnzeslantafidesunssdalutenad 2 vesszuuiininudasinans wedudeyanugiulunis
Tansndaluszuutintminde wazivedlaaiunisiia eutrophication luunaatNgssNT R 1A
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alnsaluazdsnng
c-ﬁ’ﬁLﬁumiwm@mu‘?‘txma:uuﬂﬂﬂmﬁﬁLﬁﬂ‘qmuimqm?ﬁﬂwﬁﬁﬂmeﬁmmﬁmmé’@mmauﬁﬂLﬁﬂ
Suileamnannnezsanis JMIANTILF Tnetnisassdaniialunszdeann 5x 5 x 2.5 wAs S1uau 15
nsvda nazdanndne lugaurnnAtesnn 1.5 IEuRNRT Msanslutiefid 2 %qﬁﬁu‘ﬁ' 34,890 A319LNAT AN 1.9
LIS Lﬁmmmﬂuﬁ@ﬁmmmm’@mm‘?‘mLﬁu‘[mmﬂmﬁ@mnﬁqm (UnTALaTANY, 2553) Tatanauuunng
Vlm@‘ﬂ\‘il,mmﬁummm (completely randomized design: CRD)

Hﬂmﬁmmmqmmqmgﬂ 7.0 £+0.33,7.1 £0.35,71 £0.31, 6.8 £+ 0.39 war6.8 + 0.44
LCHUFILNBIS LL@t‘ﬁ’mﬂjﬂL'ﬂa‘ﬂ 5.99+0.75,5.99 £ 0.82,5.90 +0.75,5.34 + 0.93 LAz 5.34 + 1.01 N54 ANNAAL
UgasanesluniansEFanL ALY 1, 2, 3, 4 UaY 5 AFAANTININAT ANNAIAL tREuAazAN
MUESIwIL 3 91 Tussndnennameaedldiinaslieivnsud 1l arfiafuennssssuaaiiAnaulue
winti

AnminsasyiavuTnresilaniia Inavinnnsdudaniaynsialussiaznszdeniinistiunndeyasiu
wwein (weight; g) wazAMNENIWE LA (total length: cm) LLé’faﬂwaﬁVLmﬂL‘]ﬁﬂuﬁﬂumilﬂ?mlﬁuim Fapialolil

1) mm‘?a&uﬁuimé’mmmmmmﬁwﬁﬂ

N

) amnIsiRanyLAumsiadi (average daily growth)

) mmzﬁ"uﬁuéiwdwm’mmﬁuf@mﬁﬂ ANANNTS W = al® (Rounsefell and Everhart, 1953)
) mﬁmﬂa‘ﬁ%‘éﬂ’]im‘?m&lﬁﬂm (Coefficient of Condition, K) (Dourado and Davies, 1978)

) ansnnaEuiRamae (Specific growth rate) (Ricker, 1958)
)
)

(O 2N I OV

ARIINIIIRARY (Survival rate) (Everhart et al, 1975)

~

HALARAE (Average Production)
Lﬁuﬁq@ﬂﬁaﬁﬂumg%ﬁwﬁmﬁuLﬁuﬁfmﬂwﬂmnn 7 4 Uani ilusrazingn 48 gl ATAN Y
Ainsaadn lEun ﬂqmmﬁfiﬁ (temperature, °C) Aanmdlunsalisng (pH) aanTiauazane (dissolved oxygen;
DO, mg/l) ANN19IN RN (conductivity; EC, pcm/cm) @15ua9uaatl (suspended solid; SS, mg/l) 2a9uds
@mwﬁﬁﬁwmm (total dissolved solid; TDS, mg/l) AN lueNg (alkalinity, mg/l) AANNNTZANN (hardness,
mg/l) AMAnganysn (biological oxygen demand; BOD, mg/l) ke laiile (NH,, mg/l) Tumn (NO,, mgll)
uaznadimnau (total phosphate, mg/l) laaAiunisaAszinMnaalu Standard Method for Examination
of Water and Wastewater (APHA, AWWA, WEF, 1992) wmmummmLiﬁ‘ﬂumﬂmummﬁmﬂmmwmm
LMNW”@NM@H’WL@TMLF’]‘LITWJ’N’&ﬁl’)u’]ﬁiﬂﬂ’]?LW’]”L@ﬂ\mmuﬂ
indayanisasgyivinreslaniianidiesziaainutlsilsan (analysis of variance) uwazifFauiiay
ANUUANANITR AN IRAE AT Tukey’s Multiple Comparison Test fiasduAnudasiu 95 ulefidud

NAaNITNAIRaY

1. msasiulpaaslaniia

Useeafiaavaeslunssdaiszfuaamuiy 1,2, 3, 4 4ay 5 Aan1 g usvezioan 48
Alpnni ﬁmm?‘ﬂ;ﬁuimﬁmmmumqLLmﬁﬂm‘IﬂLfa?n'ﬂLﬁ'u%uﬂﬂwﬁiﬂLﬁmmﬂmum%éum?wmm WU
Uanflalunsedeafinanumnunn 1 fasemsnauns ﬁmm’?ﬁylﬁu‘imﬁmmwmqLfa?iml,@zﬁwﬁnm?iﬂmn
1’7{@1;&1 sasasunfunszdefiannamnuuiu 2, 3, 4 uaz 5 faremaneung Aua L aadluanisasoyiuing
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ANNENILRAL 28.3 + 1.85, 25.5+1.79, 24.3+1.68, 22.3+1.86 Ay 22.3 +1.67 VEURLNAT ANNATAL WAL
ﬁﬁ’]‘lﬂﬁm@aﬁ 433.33 + 86.40, 304.46 + 66.70, 268.13 + 55.78, 227.38 + 61.07 way 206.28 + 52.33 N1
ANANAL (Figure 1)
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Figure 1 The average of body weight (A) and total length (B) of Nile tilapia cultured in cages relate to

different density of fishes

2. ’aﬁlﬁ"]n']'il,%‘ml,mu‘l:mmaqu (average daily growth)

anTiaAee I un 2L I aRAIL LA N TLALT AV UL 1 mmm‘mmm Admannaasey
Lﬁu‘immmumummmqmﬂmﬂ Wi 0.07 + 0,001 IUALATAETS T09AINNTAINUNUILLIL 2 FAraRIT1g
A3 WAL 0.06 + 0.003 ITURNATHATL LAYASLALANNMUILLIL 3, 4 WAL 5 FAEAITINNAT HANM
IndwAseiy winiu 0.05 + 0.002, 0.05 + 0.007 WAz 0.05 + 0.004 LEURNAIATU MNRAL dIUsRIINNT
Lf«ﬁtyLﬁ‘uimﬁ@ﬁuﬁquﬁmﬁﬂﬁﬁuﬁmﬁu Wil 1.32 £ 0.03, 0.92 + 0.10, 0.81 + 0.07, 0.69 + 0.16 UAz 0.62
+0.12 NFNFRTU ANAAL (Table 1)
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Table 1 The average daily growth of Nile tilapia cultured in cages relate to different density of fishes

. average daily growth of total length (cm/day) average daily growth of body weight (g/day)
(vj/—;:ss) 1 2 3 4 5 1 2 3 4 5
fisn/sgqm  fishes/sqm  fishes/sqm  fishes/sqm  fishes/sqm fish/sgm fishes/sqm  fishes/sqm  fishes/sqm  fishes/sqm

4 0.14 0.11 0.11 0.12 0.11 0.67 0.52 0.49 0.54 0.44
8 0.14 0.13 0.12 0.1 0.09 1.46 1.22 0.95 0.88 0.74
12 0.12 0.10 0.09 0.08 0.08 1.72 1.19 1.02 0.90 0.79
16 0.07 0.06 0.06 0.06 0.06 1.57 1.05 0.93 0.88 0.79
20 0.06 0.05 0.05 0.05 0.04 1.37 1.08 1.04 1.07 0.83
24 0.06 0.05 0.06 0.05 0.05 1.68 1.26 1.10 0.97 0.89
28 0.04 0.04 0.02 0.03 0.03 1.08 1.07 0.83 0.69 0.73
32 0.04 0.03 0.04 0.03 0.03 1.41 0.77 0.88 0.59 0.56
36 0.03 0.00 0.01 0.00 0.00 0.91 0.33 0.28 0.18 0.1
40 0.01 0.01 0.01 -0.02 -0.02 0.21 -0.10 0.15 0.02 0.00
44 0.03 0.04 0.02 0.02 0.07 2.038 1.51 0.83 0.47 0.73
48 0.03 0.02 0.02 0.02 -0.01 1.16 0.75 0.86 0.75 0.56

3. ﬁhﬁ’uﬂezawgmsm?tgtau‘lﬁm (coefficient of condition)

Uanfiadliagslunssdsiianamnuiy 1,2, 3, 4 uaz 5 faslannsamns SAdulsyananinasoy
Fulnduduade it 16.23 £1.08, 16.56 £ 1.15, 16.71 + 1.45, 16.83 + 1.55uay 17.04 + 1.41 n3usle
URLNAT ATNANAL LL@:ﬁﬁﬁNﬂ?:%ﬂéﬂﬁ?L@?ﬂgLﬁUIML'ﬂgﬂﬁﬂmwﬁuﬁtLﬁuﬂ%ﬁ 5 susy finnswasuudas
paennan Uaifialunszdafinanammuin 1 faseamasns ﬁmm?{ﬂma@mmiﬁﬂm@q%m Winfiu 18.76
N3UFRLTURALNAT 709A9HNTI AW 2, 5, 4, UAY 3 FaRenIsaas WU 18.27, 18.26, 18.25 uax
18.20 NFNABLIURANAT AINANHL (Table 2)

4. amgIN5LasLAUTAAILINNE (specific growth rate)

'é”mwmim?tyLﬁ‘uimﬁﬂLWﬂmmﬂmﬁaiuﬂixﬁqﬁmwuml,uiu 1 AAABRAIIINNAT ﬁcﬁhmﬂ‘?‘]‘zﬁm
WL 1.35 + 0.01 SR9ANARANNMULLY 2, 3, 4 LAY 5 AReAILNAT AR 1.22 + 0.05, 1.18 + 0.03,
1.16 + 0.07 WAz 1.13 + 0.06 Wafidumsads ANasL (Table 3)

Table 2 Coefficient of condition of Nile tilapia cultured in cages relate to different density of fishes

Coefficient of condition (g/cm)

Time (weeks)

1 fish/sgm 2 fishes/sgm 3 fishes/sgm 4 fishes/sgm 5 fishes/sgm
0 16.23 + 1.08™ 16.56 + 1.15° 16.71 + 1.45% 16.83 + 1.55° 17.04 + 1.41°
4 18.74 + 1.94° 18.37 + 1.52° 18.20 + 2.70° 18.71 + 2.09 18.82 + 2.44°
8 20.20 + 1.53° 19.68 + 1.66° 18.83 £ 1.12” 18.75+ 1.31° 18.76 + 1.31°
12 19.34 + 1.25° 18.64 + 1.05% 17.91 £ 1.15° 17.98 + 1.04° 18.17 £ 1.21%

16 19.48 + 1.76° 18.57 + 1.51% 18.02 + 0.92° 17.91 +0.94° 18.21 + 1.33°
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Table 2 Coefficient of condition of Nile tilapia cultured in cages relate to different density of fishes

Coefficient of condition (g/cm)

Time (weeks)

1 fish/sgm 2 fishes/sgm 3 fishes/sgm 4 fishes/sgm 5 fishes/sgm
20 19.15 + 2.59° 18.39 + 1.06™ 18.82 £ 1.19% 18.93 + 1.67° 18.93 + 1.78°
24 19.01 + 1.48a 18.28 + 1.50bc 18.31 £ 1.69cd 18.46 + 1.48d 18.24 + 1.12e
28 18.71 £ 1.17a 18.24 + 1.44b 18.13 + 0.96b 18.41 + 1.56ab 18.52 + 1.81ab
32 18.61 + 1.70° 17.86 + 1.03” 18.28 + 117 18.15 + 1.60" 1815+ 1.12°
36 18.61 +2.19° 18.46 +1.71% 18.55 + 1.46™ 18.39 + 1.22° 18.20 + 1.33°
40 17.99 + 1.21° 17.81 +1.50% 18.10 + 0.90° 18.13 + 1.61° 17.91+1.61°
44 19.06 + 1.42° 18.46 + 1.36™ 18.31 % 1.45° 18.16 + 1.70° 18.01 + 1.80°
48 18.81+ 1.66° 18.20 +1.11° 18.42 + 1.36° 18.46 + 1.27° 18.39 + 1.10°

a, b, ¢, d mean values with different superscript letters in the same row were significantly different

(P<0.05)

Table 3 The specific growth rate of Nile tilapia cultured in cages relate to different density of fishes

Time

Specific growth rate (%/day)

(weeks) 1 fish/sgm 2 fishes/sgm 3 fishes/sgm 4 fishes/sqm 5 fishes/sgm
w L W L w L w L w L
4 5.28 1.58 4.41 1.31 4.28 1.29 4.77 1.44 4.25 1.38
8 4.40 1.33 3.95 1.21 3.67 1.15 3.80 1.20 3.52 1.1
12 3.59 112 3.20 1.02 3.02 0.98 3.06 0.99 2.89 0.94
16 2.98 0.94 2.66 0.85 2.53 0.82 2.57 0.84 2.45 0.79
20 2.54 0.81 2.29 0.74 2.21 0.71 2.25 0.72 213 0.69
24 2.25 0.72 2.04 0.66 1.97 0.64 1.99 0.64 1.90 0.62
28 1.99 0.64 1.82 0.59 1.76 0.56 1.77 0.57 1.71 0.55
32 1.80 0.58 1.64 0.53 1.59 0.52 1.59 0.52 1.54 0.50
36 1.63 0.53 1.47 0.48 1.43 0.46 1.42 0.46 1.37 0.45
40 1.47 0.48 1.38 0.43 1.29 0.42 1.28 0.41 1.24 0.39
44 1.39 0.44 1.25 0.40 1.21 0.39 1.19 0.38 1.16 0.39
48 1.35 0.43 1.22 0.40 1.19 0.38 1.16 0.37 1.13 0.37

W = body weight, L = total length

5. aM3IN199AAMAEY (survival rate)

dmsnssennizveslanfialunszdanacumnuiuiu 1 foslennsanns JAunige winfu 78.67 +
2.31 1Wafidus 9 TuNAMNMLILUY 4, 5, 2 LAY 3 FAFABANTININAT WINAU 71.67 + 4.51, 70.40 + 6.55,
69.33 + 6.11 WAz 67.11 + 11.95 Llafidus ANasL (Table 4)
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Table 4 The survival rate of Nile tilapia cultured in cages relate to different density of fishes

Time Survival rate (%)
(weeks) 1 fish/sgm 2 fishes/sgm 3 fishes/sgm 4 fishes/sgm 5 fishes/sgm
4 100.00 100.00 100.00 100.00 100.00
8 100.00 100.00 100.00 100.00 100.00
12 100.00 99.33 100.00 100.00 100.00
16 93.33 85.33 95.56 85.67 88.53
20 85.33 82.67 83.56 83.00 82.13
24 81.33 80.00 80.00 80.00 78.93
28 81.33 78.67 78.22 79.33 78.13
32 81.33 78.67 78.22 78.00 77.60
36 80.00 71.33 69.33 76.00 70.93
40 78.67 70.00 68.00 72.00 70.67
44 78.67 69.33 67.56 72.00 70.67
48 78.67 69.33 67.11 71.67 70.40

6. AMNANNUSIZUINIANNENIA LMD

Uanafiaeslunssianaeasvavioainsfne (mm'gm 1-48 Aa4) Lﬁ@ﬂﬁmﬂ@mwmum
5W1’IﬂuﬁLmﬁzﬁmmmmﬂﬁunmﬂﬂ VLﬁLﬂuzmmammﬁuﬁuﬁ'ﬁwdwmmmqﬁuﬁfmﬂﬂmmﬂmﬁa‘ﬁ'L'gm
Tunsedafsy ALY 1, 2, 3, 4 uaz 5 Fasennsians i W = 0.0169L%°% W = 0.0178L°"%,
W =0.0169L° %% W = 0.0165L*"* uaz W = 0.0167L>%*
7. nananilan

ANNANAU

nandnUaniiafiaglinszdnaensaznainasfinin 48 dani wud mmamﬂmﬁmfaﬁ'ﬂ@qﬁ@mh
nazdefiAnumuIuil 5 Fasenanims Wiy 1,174.59 + 333.11 Alanfusiels sasasuniinanusiuiu 4, 3,
2, UaT 1 AIFBATTININAT AMNATAL WAL 1,045.44 + 256.01, 855.37 + 96.16, 673.14 £ 61.61 Uaz 545.47
+ 22.14 Alaniusials AuaAu
8. AL

@mmwﬁﬂum:ﬁmémﬂmﬁ@ﬁmqwmmiu 1,2, 3, 4 WAz 5 AFBATININAT ARBATTELIIAINT
Lgﬂﬂiunﬂﬂﬁzsﬁ/ﬂLLﬂzﬂqﬂﬂ"nmﬁu’]LLﬂuﬁﬂMﬂﬁW‘i’lL'ﬂ?\ljﬂiﬂﬁﬁﬂdﬁu (Table 5) %q@mmwﬁ’u%mﬁiﬁiuﬁmuﬁq
z%uzgmmﬂgmﬁfqmmﬁﬁﬂ@gﬂuﬁw 25.2-33.7 asaaaiioa Annidunsaiuaiseglutgos 7.5-9.3 15unn
aandlauazanaineglugas 5.0-16.8 faaniusedns Anstinlninadlugas 650-1,006 lilasdiausisie
LIURLNES AMAdNANaniiTe BOD agluta 9.8-44.8 Aadniusiaans uanluitaagludog 0.27-1.97 Hadni
saans lwmsneglutdos 0.20-2.96 Hadniusedns sninaisuacuaeaagludoe 31-118 Nadniusiedns
‘Jﬁill’]m%'ﬂ\iLL%Q@Z@’]FJ&’]%QMNQ@Q:IuﬁN 302-503 Haaniusedns Antuaeetlutae 89-157 Hadniuse
ang PaNnsesnvedlutag 110-258 Naanfusiedns uazneamnsonagluda 0.75-3.71 Haaninseans way
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Table 5 The average of water quality in cages relate to different density of fishes

Density of fishes (fishes/sgm)

Parameters Unit Standard
1 2 3 4 5
Temperature °C. 29.7 £2.06 29.6 £1.92 29.7 £2.02 29.7 £1.99 29.8 £2.08 25-32
pH - 8.3+0.40 8.4 +0.41 8.5+0.42 8.5+0.42 8.5+0.43 6.5-9.0
DO mg/l 9.6 + 3.41 9.6 +3.36 10.4 £3.42 10.1 £3.43 10.9 £3.19 >3.0
BOD mg/I 2450 +7.64 24.63 + 8.27 2543 +7.63 24.94 + 8.22 25.34 £ 7.69 <60
Conductivity ~ us/cm 810 + 133.62 802 + 101.20 798 + 106.01 797 £102.16 797 £101.77 -
Alkalinity mg/l 121 £19.16 120 +£15.06 120 £ 15.97 120 + 14.82 119+ 15.30 100 - 120
Hardness mg/l 171+ 38.77 169 + 38.57 172 +39.84 173+ 39.90 172 £40.98 20 - 300
Total- mg/l 1.90 £+ 0.66 1.88 £ 0.65 1.90 + 0.66 1.88 £0.65 1.90 + 0.64 -
Phosphate
Nitrate mg/l 1.10+£0.74 1.09 £ 0.76 1.10+0.77 1.10+0.74 1.09+£0.74 0.1-0.3
Ammonia mg/l 0.83+£0.48 0.82 +0.46 0.81+£0.48 0.79 £ 0.47 0.78 £ 0.47 <0.02
SS mg/l 68.65 + 21.39 68.15 £ 21.59 69.36 £+ 20.68  68.67 +21.94 71.81 +22.26 25-80
TDS mg/l 405 + 48.31 404 + 4717 404 + 48.60 402 + 48.53 402 +47.76 < 5,000
a <
29197
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Uanlsifudndauiulngns Ineupana@adndzidilllunisuen (Fesanniidiunnnda 3) nungiedn dand
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(Rounsefell and Everhart, 1953)
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