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Abstract

Research and development on the “Biological - Ways — of - Life” system of the intensive
catfish production for environmental friendly and commercial competition as food safety in 2612
was conducted in the earth ponds. This study was differenced from year 2011 which conducted in
the conecrete ponds. Results of this study were received similarly results with concrete ponds
which showed both of 30 and 50% water hyacinth of the the “Biological-Ways-of-Life” system’s
ponds have highly significant in statistic { F = 6.77, F<0.01 ) on the analysis of pH values. Mean
of pH values in water of 50, 30 and 0% water hyacinth ponds were 7.07b, 7.08" and 7.44°,
respectively. To compared with results from concrete ponds, year 2011, its showed only 50%
water hyacinth have highly significant in statistic { ¥ = 17.20, F<0.01 ) on the analysis of pH
values. In this study, mean of pH values in water ot 50, 30 and 0% water hyacinth ponds were
7.81% 8.06" and 8.55", respectively. However, the similarity results between earth and concrete
ponds showed both of 30 and 50% water hyacinth have significant in statistic { F = 3.69, F<0.05)
on ammonia-nitrogen(NH,-N) concentrations in water. Mean of ammonia-nitrogen(NH;-N)
concentrations in the earth ponds, with and without water hyacinth ( 30, 50 and 0 %, respectively
), were 0.1 361b, 0.1480" and 0.3891° milligram per liter, respectively. To compared with results of
concrete ponds, year 2011, its showed only 50% water hyacinth have significant in statistic ( F =
3.22, F<0.05 ) on ammonia-nitrogen(NH,-N) concentrations in water. Mean of ammonia-
nitrogen(NH,-N) concentrations in concrete ponds, with and without water hyacinth ( 30, 50 and
0 %, respectively ), were 0.0396", 0.0592" and 0.0614" milligram per liter, respectively.

Also, results of earth ponds showed both of 30 and 50% water hyacinth have highly
significant in statistic ( F = 9.20, F<0,01 ) on nitrite-nitrogen(NO,-N) concentrations in water.
Mean of nitrite-nitrogen(NQ,-N) concentrations in the earth ponds, with and without water
hyacinth ( 30, 50 and 0%, respectively ), were 0.0390b, 0.0387" and 0.0649" milligram per liter,
respectively. In this study, both of 30 and 50% water hyacinth showed clear and clean in water
mass. Highly significant in statistic ( F = 52.99, F<0.01 ) on water transparency study between
ponds with and without water hyacinth were found. Mean of water transparency distance (cm) in
the earth ponds, with and without water hyacinth { 30, 50 and 0%, respectively ), were 4321°,

47.10° and 24.45" centimeter, respectively. However, we noted that both of 30 and 50% water



hyacinth in the earth ponds showed highly significant in statistic ( ¥ = 36.05, F<0.01 } on reduced
dissolved oxygen(DO) concentrations in water. Mean of dissolved oxygen(DO) concentrations in
the earth ponds, with and without water hyacinth { 30, 50 and 0%, respectively ), were 1.56-41",
1.5946" and 3.02° milligram per liter, respectively. On the other hand, non-significant in statistics
( F>0.05 ) were also found in the analyses of nitrate-nitrogen(NO,-N) concentration ( F = 0.10ns
), orthophosphate(PO,-P) concentration ( F = 0.3Ins ), fish weigh and length ( F = 0.39ns and F =
0.10ns, respectively }, water and air temperature { F = 0.91ns and ¥ = 0.06ns, respectively ).

The 100% on survival rates of catfish from all treatments from both concrete and earth
ponds were also found. Therefore, the 30 and 50% water hyacinth of the “Biological-Ways-of-
Life” system for catfish production in both of concrete and earth ponds ean be promoted to the
farmers. Especially, the 30 and 50% water hyacinth in the earth ponds already showed of clear
significant with pH value, NH,-N, and NO,N concentrations. Therefore, farmers are not
necessary to remove the used pond-water to be the new water for their catfish production during
6-12 months. It mean that farmer can be save costs 100% of energy and fuel, if compare with the

general commercial system which never used water hyacinth for their catfish production.

Keywords : Catfish, Water qoality, Water circulation, Close system, Biological-Ways-of-Life system,

Concrete pond
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Means not sharing letter in common differ significantly by Duncan’s Multiple Range Test (DMRT)
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Means not sharing letter in common differ significantly by Duncan’s Multiple Range Test {DMRT)
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Means not sharing letter in common differ significantly by Duncan’s Multiple Range Test



22

¥
uanealsfeumndmnzinfouieudeya szuiafinaniseendouasaidi(DO)
T = ¥ r-§ JW T 1]
ludedudoslaignil we. 2555 Unulutensuniall WA, 2554 UAIVTWUANUUANAIS
T d' L=y 5 1 1 1 dy -} s ar Q”
UNBENUARIY AA1IRENLIT Lonaunsmassta1gnIzuuFIDANALYING 30 1Bz 50
¢ d o ; 3 -, ¥
Wediwuat 'luuamwaﬂ'sxﬂu‘lﬂqﬂmﬁuwmmmaaﬂﬂmuazmum(lh1.01,F>0.05) oy
» = 5 ¥
52UVFI0 udensuniads lulinoniznuladegung i (F=0.03, P>0.058nA 3 Vel
=1 [l a o c? P=% g 21 =4 ] []
pvvzlinumgnunevestisnaunian isneslagnludl wea. 2554 WullvwaEnnanie
Aaunldludl we. 2555 vavestisnauniananedanarh liUTmadnausnh 14 uaas
1 ¥ P Yo 4 4 o Var ° yed
nguneasstosasmulidie  Duuindagiunuinslddnauynezdmua’ldi o uaz 30
¢ d d 1V ow o 4 o ] 1 ] = )
uay 5o efmudamruNA ualSNsRNALIMRYLIALD MaLssliNaRDT AT
o ¥ o g = o = o g P = g
spnguarmein1d  duiu windesnmsigatianueisludsziduil asfelinsnaasedh

= g 5 ) = 1) ~4 d‘d 1 G =] Ll
NATY N9 TulioAutazUenounIanlvwIamnues e Tulemana 11/

En

mEaamEa va e i DO)(ppm)
w

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37'"™

3 A - ¥ o
a5 uaasmsfouulaaFnumseendieuasa1eti(Dissolved oxygen) Tulisfuidns

dagninlduas lildseuudndneurn il we. 2555



23

2. weaatFinanhigaonveelagn  TasRvsandszdiumsandTinamssigran
] a L] 5 LA | s dr ] 8 = : = U L
anfumeluteeslmanduiluannandnnioelfinavide  wu NANEIA
Tulaswuiegluglveaenlaniis-Tulaneuma,-N), Tulasa-lulasoumo, ),
Tumsa-lulasoumo,N) way nausigieasianeglugilveseslsemmacro,-

(¥ o ss c.;dv o Qs (¥ T ] o 1 ﬂ'
P) TagmsNaonlészun®iia  nidnavynihdgadunssigarnuiumarns Ty
@ ! A A T = 1 [ do o 3/ s 1
daaaunuiidassnsuanmanull mulond3dein ezldwaidueaninuandraoin

veiasalagniamdivdnagly Mlailsdnaus nviels

2.1. youTuiis- lulaswu NH,N)
wan13 s zR T umen Tudi-Tu TasianNi,-Nyftaza e 1uﬂa§m§mﬂmﬂﬂ?l
WA, 2555 WU ngunanesd lfazunFaTasnauEIT 30 uay so wefiFudimanny
Lmﬂm'm)thaﬁﬁﬂﬁwﬁiywwﬁaﬁfzfﬁuﬁmdwmmﬁ"h.ii%’swﬁﬁﬁﬁ'ﬂmwm ( F = 3.69,
F<0.05 ) ( manil 7 ) Aundvvesfuiuuen Budie-Tulaswui, Niezawih lungu
nAReIR | 0% Wnauw) nfjumamﬁ 2 (30% WNALY) u,ﬁxﬂfjumamﬁ 3 {50%
ANALY)AEOAN T NARDINAWIIAY 0.3891° LAY 0.1480° Waz 0.1361° ladniusiedas

AIUAAL (A15199 8)

ﬂ. = F = 4 ?: ] §
aah 7 Tnnzdanuuanaeliuauey Tude- Tu laseuNe,-N)fiazaeh sznhengy

[l ¥
naaoad Iguas luldsz uu¥3dnauen lwedudesaiandl we, 2555

Source df 88 MS F 0.05 0.0 ¥ - Prob
Treatments 2 2.0378 1.0189 3.69* 3.07 4.79 0.0206
Ex. Error 147 40.6155 0.2763
Total 149 42.6533 0.2863

Grand Mean = 0.224406 CV =2342348% LSD 0.05=0.208152 LSD 0.01=0.275119
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Name MEAN Ranked at Probability level
0.05 0.01
nqunAReLH 1 (0%) 0.3891 A A
AqUMAABAT 2 (30%) 0.1480 B A
NGUNARBAT 3 (50%) 0.1361 B A

Means not sharing letter in common differ significantly by Duncan’s Multiple Range Test
wamsnensslutiodull wa 2555 Hllanuuanasodalisddayneetnitesdn
Faou( F<0.05 ) szrinmangumeansii Fsruuditdnausuazngui luldsesuudaand
= a P 1 A a ar ' o oo & W
wilnmuganuunsy dWonfisumeudusamnaaeslulieasuniall w.e. 2554 a9voya
' ) Eo o (=) I} 1 ::f o as o
Tutioasuniad wa. 2554 dunaasl¥undifesn dopesslmanszuud0ANAUYN S0
-1 u‘g t a ¥ d‘ 1 ar o a8
weiuduu TduaasSuununtsanoanisnansieonunisuligaminny 0.0396 daaniy
1 o v A A A ar ¢ o - A
ApAns awandwtedeslaansyuuFSidnaurn 30 woSiTud ( 0.0592 Tadniu/das )
» 3 1 1 1
wazvomeslmgnszuun i ilddneusnniisumdegege ( o.0614 Tadnsu/Ges )
o ar P 5 o 4 2 - d o ar o
AdIAY (13N 9) unzilini WeynmAsnanua AR atAItY ANATNITINIRLNS
NARDIIUGUARDA (Completely Random Design ; CRD ) 42V 1AMULANAIITTHTNAUR DY
YDIADLNIUNATDI1ABIT DMRT ( Duncan’s New Multiple Range Test ) laglilsunsy
o 1 1 t re) ' o v o g o
#15931 wuh uanznguNAaBIlinNEANA1AY ( Analysis of Variance Jo8 1T ud 1AM
afA3sy ( F =322, P<0.05 ) @1519% 10 ) iwuRerdusumsiinsizidoyah ianiniennd
¥ »
w.f. 2555 ndayamsFvalaanlutienouniail wea. 2554 3 awsadnnzdldh msld
a4 o o dd o ' v ' = o
FTVUFNIIANAUFN 50 weidua  szdiwassutAanudonsaadsaunduen Tudie-
o & 2 T ar =]
TulasmuNi,-N)fiezanirdvstlagn duannmsiddnausiuies 3o nledidud uazld
oy a4 d oy (Aw 1qg War ar 2 Xy 4
wnnMueasunsamsalagans il lulddhauruas ( 0% dhauyn ) uansiidlumi
[ 1 9 o =t o o ) & [ 1
dunal M3 lgEnaurINALY 30 leimudamiiy 3z inaaanalagaemsanilSuiw
won Tudle-TuTnsnuNE,Nazmoh denfSsudouduysaouniana i llddnausn

(R1579% 11)



25

1 » ¥ ]
maeh 9 AundoeaoamsnaansvesiSuawen Tudie-lulasisue,Nazmuh Tuye

aouniadeslaanhlfiay luldez®iR 1l we. 2554

NgUNAADI AusaoFinaon Tudls-
Turlensunset WA, 2554 T Tasi9uNH,-N)
(Haaniu/ans)
nqunaAnedh 1 ; Uemaunia + 0% Fnauam 0.0614
ngunAaesh 2 : tonsunia + 30% fhauyn 0.0592
nqunAansdi 3 : oAeUNIA + 50% RnAUN 0.0396
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Source df SS MS F 0.05 0.01 F-Prob
Treatments 2 0.0083 0.0042 3.22% 3.15 498 0.0441
Ex.Error 78 0.1011 0.0013
Total 30 0.1094 0.0014

Grand Mean = 5.4320 CV = 66.2609% LSD 0.05 = 1.93964 LSD 0.0l =2.56366
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Name Mean Ranked at Probability Level
0.05 0.01
UDADUNIA + 0% HNALIF 0.0622 A A
UINDUNTA + 30% HNATITI 0.0607 A A
UDABUAIA + 50% WNALTN 0.0400 B A

Means not sharing letter in common differ significantly by Duncan’s Multiple Range Test (DMRT)
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Source df SS MS F 0.05 0.01 F-Prob
Treatments 2 0.0224 0.0112 9.20* 3.07 4,79 0.0004
Ex.Error 147 0.1789 0.0012
Total 149 02013 0.0014
Grand Mean = 4.7660 CV=732020% L8D 0.05 = 1,38156 LSD 0.01 = [.82604
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Name Mean Ranked at  Probability Level
0.05 0.01
UDAYN + 0% WOALSN 0.0649 A A
UIAU + 30% ANALTIT 0.0387 B B
UBAY + 50% HNAUTN 0.0393 B B

Means not sharing letter in common differ significantly by Duncan’s Multiple Range Test (DMRT)
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Source df SS MS F 0.05 0.01 F - Prob
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Ex. Error 147 20345.1700 138.4025
Total 149 35013.3733  234.9891

Grand Mean = 38.25333 CV=30.7541% LSD0.05=4.6587 LSD0.01=6.1575
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Name MEAN Ranked at Probability level
0.05 8.61
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Means not sharing letter in common differ significantly by Duncan’s Multiple Range Test
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Source df SS MS F 0.05 0.01 F-Prob
Regression 2 260291.7985 130145.8993 8.38*%  3.32 5.39 0.0014
Error 34 5277763263 15522.8331
Total 36  788068.1249

Adjusted r-square = 0.29089634
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arian 17 'J!,ﬂﬁ18Hﬂ“ﬁﬂﬁﬂﬂ3@ﬂiﬂ{]ﬂ@1ﬂ1ﬁ( Air temperature ) LLﬂZQﬂLHQMH'I( Water

dl.ﬂ 1 ‘:I dy TS ad ar <4
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Source dar S8 MS F 0.05 0.01 F-Prob
Regression 2 589.7505 294.8753  4.32* 3.32 5.39 0.0209
Error 34 2323.0186 68.3241
Total 36 2912.7692

Adjusted r-square =0.15555726



38

y EANE S d’. n: L) . asl oar
worfheulerawfie vuiminuazvuialagn  MasdluyeAuszuuIT0ANAUT 50
e i @ o a ' a w & aaaw 2 4
wedidua  eeldTudninasdiifud i nadaidbangunmi lauT iy

v 2 o c = o
MA1U( F = 6.32, F<0.01 48 F = 3.57, F<0.01 mua1ay ) ( 15799 18 402 19 ;umal )

4 a s o ¥ [ . da v ¥ i
maad 18 Tpsedoninavesguainii Tausan( Water qualities ) Mllaedminilaign 7

4:%’ 1 o = =i
Byl AU BYFII0RNO VI 50% 1141l wa. 2555

Source df S8 MS F 0.05 0.01 F-Prob
Regression 7 476078.0384 68011.1483 6.32%* 234 3.33 0.0003
Error 29 311990.0864 10758.2788
Total 36 788068.1249

Adjusted rsquare = 0.5085475]
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Source df S8 MS F 0.05 0.0 F-Prob
Regression 7 1348.3273 192.6182 3.57** 234 3.33 0.0070
Error 29 1564.4419  53.9463
Total 36 2912,7692

Adjusted r-square = 0.33325793
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