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ABSTRACT

This study was conducted to investigate the cultivation of hybrid catfish in
recirculating concrete ponds with hydroponics system which consisted of water from the rearing
ponds being recirculated through sedimentary control system and biofilter for 195 days of the
cultivation period, by considering the influence of age and size of hybrid catfish on the amount of
nutrient accumulation in rearing ponds. Results showed that the age and size of catfish did not
have any effect on soluble nutrients in the pond. The amount of plant nutrients accumulated in
the pond, was found to be sufficient and the concentration level was almost similar to the
hydroponics system. Comparison of materials used with biofilter from hybrid catfish cage
showed that adobe blocks tended to provide efficiency in production, survival rate and lettuce as
hydroponic crop at the highest value, and also affected water quality in ponds to be much safer for
catfish while also helping to reduce the amount of ammonia-nitrogen, nitrite-nitrogen and nitrate-
nitrogen in ponds, much better than compared with other materials. As for the study on the ratio
between vegetable production and suitability of fish cultivation, results showed that the ratio of
1:10 tended to give highest production efficiency, weight gain, feed convertion ratio and survival
rate of hybrid catfish and led similarly to highest growth rate and survival rate of vegetables.
Thus, the ratio of 1:10 is considered to be the best ratio that suited plant production system of

hydroponics integrated with hybrid catfish raising.
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v N 4 da &
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AN 1 ms?ms1:?7?11mﬁ'ﬂsznammmsmmﬂummiﬂmqn (AOAC, 1990)

duiia B wnsev
Tals@u (%) Micro-Kjeldahl method
Tusiu (%) Dichloromethane extraction 9114 Soxlhet method method
Létﬂﬂ (%) Fritted glass crucible method
191 (%) Muffle furnace 550 °C
mm?;u (%) Hot air oven 105 °C

d a §
M3 2 eantlsznoumanil (%) vesemsilagaildlunisnaaes

Ay FaRuAe (Dry matter)
siiaomisduS 31 (%) i Tsau lwiu dels
(%) (%) (%) (%)
omsiagmidn 8.82 8.53 32.64 6.51 223
pm1stagnnan 7.65 8.64 30.80 5.24 3.44
omsmgnlng 736 8.50 25.63 538 415
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ANITAATIEH

k4

9N e (°C)
anuiunsa-an
ponduiiazmoluih (mg/)
uon Tute-TuTasiou (mg/)
Tulasn-TuTaswu (mg)
Tuasa-TuTasiou (mg)
Noawosa (mgn)

1i1oA (mg/N)
ashannsoanAznoy (mg/)
U 1suvIuany (mg/)
5157 W8 UM 1E mS/em)

Aao 13Mad-1e (mg/)

DO meter (YSI model 59)/Thermometer
pH meter (HI 9812)

DO meter (YSI model 59)
Phenol method

Coupling method

Cadmium reduction method
Stannous chloride method
Modified alkalinized iodide
Imhoffe cone

GF/C 9UA28 Hot air oven
Conductivity meter

Acetone 90%
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14 [ [ ¥ ¥ [ * .
= Umiinmauiiedugansnanos-timinmaiiosuMINAtBYzuzIa N

NINAAN

) d d d
3) 9R5IM550A (Survival Rate) 1os1aua
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¥ Tn Wmshasen
Tulasiou@esidud) Kjeldahl method
Woawesa(mg/1) Bray II
T‘]Juﬂmqul(mg/l) Atomic absorption spectrophotometer
uﬂf\l‘?ﬂlll(mg/l) Atomic absorption spectrophotometer
HuniiE (mg/1) Atomic absorption spectrophotometer
Man (mg/l) DTPA method
HUINUA (mg/l) DTPA method
Faned (mg/) DTPA method
aothiles (mg/1) DTPA method

Aao 154 (mg/1) DTPA method
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Franco-Nava ef al. (2004) WU wmﬂmﬂmﬁﬁmu?;m:‘J'Naeimi‘mﬁmﬁaéuqﬂm?;ﬂﬂu
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j 4 ]
M3 5 dmiinmae (n3u) vesllogngnuay 81y 30, 60 4AT 90 U AABANITNAGBY

sTOzI agnery 30 Ju agnery 60 u agnery 90 u
Qn) (GED) (hiw) (M3)
FunAnog 30.0 102.5 189.5
15 52.5 137.5 212.0
30 70.0 170.0 240.0
45 80.0 187.5 260.0

60 90.0 199.5 275.0
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Umgngoway  agngoray Uagngnrery
FAN LAY - 2 .
91 30 1Y 214 60 1 01 90 WU
TuTasiou (mg/1)* 37.0+30.0° 40.0+10.0° 40.0 + 10.0° 150+40.0"
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UuAIFOY (mg/Nns 14.13+4.48 11.38+2.43 13.5042.97 24.75+5.87
1MAn (mg/)ns 0.795+0.37 1.498+0.99 0.665+0.37 0.768+0.33
WM (mg/Dns 1.011+0.409  1.150+0.387 0.575+0.183 1.193+0.424
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Anriatude 83 o Ty waelfld mwdwy Sawduszuumsigaiylslasnidad
Tﬂﬂnguqﬂa1qnqnwﬁuﬁﬁwm"hiwheﬁuﬁé’m1m1unu1uﬁuﬁmmzﬂu szeznalumsg
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MIN 15 szanimmnissaavssnisenlagngnrauiitesludadiudndelal 14de 4,

1706, 10D 811ag 1 A0 10 AADANIINAADI

G:gﬂﬁ 1 ﬂgﬂﬁ 2 ‘xgﬂ‘v"i 3 ﬂgﬂ‘ﬁ 4

dadau 14  dadiu 16 dadau 1:8  dadau 1:10
fmﬁ’m‘s"m’{umﬁu (NSU/A)* 42.45+0.15° 41.66£0.06°  46.0120.01°  46.53+0.03"
O éuqm%éu (MSW/AI)*  198.41:0.2°  188.78:1.00" 180.68+0.85° 205.84+0.74"
dmvinfidudumds M3UR)* 155961007  147.1240.18° 148.1260.50°  160.3140.74°
daamseIgaula (MSu/AW)™ 1773003 2451006  2.14:030  2.48+0.01
Sanmsuaniio™ 1.13£0.10  0.89+0.03 1.200.11 1.11£0.12
9A31N1550A (% )™ 88+1.00 91+4.00 86.5+2.50 91+4.00
shmrinnanaas (PR3 AV.A)*  12.6120.19"  25.86+0.55°  29.9241.02°  46.13+0.33°

L

Tufianuuanaesdueselidedfameada (2>0.05)

HUNWULHA ns

A o

* = Januuanaaiuesaiivediyn1eata (P<0.05)
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(P<0.05) (M1314 17 uaz M54 18) §afi
ﬂumqwmﬁnmwauﬁmﬁaﬁyufgﬂmsmamwuﬁ finmaveuveiilgnlu
Fadwdindeian 1 : 10 Srrgefigafiofa iy 24.99+0.11 wuAmms sesaanldun dadau
1:6, dadU 1 : 8 uaz dAaU 1: 4 MUAIAL  TAWMAY 22.87+0.63, 21.76+0.59 LA

21.27+0.83 HUAUAT AN
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¥
dudasinssen waimiinranaas Alanfy) lulianuuanaiedussis
fifudhigmaada (P>0.05) MdasIMsseniinieyh 80-92 % ilumiiinnulndifvaiumsiz
1 [ 9/ z Q::' 9 A w ] ni 9 w
lunaazslianmadeurisaann uazgunginlndinesdy uazlurneimaioudn
o [ a a 3 o 9 o 1 ay Y Y [ 1
nlimaunsansgan Taldmlddnueduas il dhmiinnaniasuvesinegi 5.56-6.50

b é ' ' s 1 QI ) o H T Qs i L3 4
Tandu #eliuanaeduinn  dwdasimsigaulaivegiuanugunisyesdnnyd

D)

finnuuanandueiuiiisddgmiada (<005 manugundegh 21.27-24.99 (usn
d'd Y A Y J s [] s J d' =S Y a = Qs d'Q
nunnulndiRadunanaieiu linnin uadisfsusunisesaydy Tnvesinndouilgnly
L T a = 1] d' Qs d‘ Y v L% 9/ =

ganu wuddn uwsadu Tawhiiaos Tnsdnilgnlundhiewinunszunsy Tagwasiisa

g 4 @ as @ a J
w waznunerldad  mszAnlundfeudnmeduilaynimsazaedownulduinndi 30

[] ¥
par-iralrea  (esvingamgiiuilswnRuiusasImsazaiediveteandiau (s3gns,
2548)
d' = 1% ¥ dy d' L4 1

MIN 16 ANNFUNAY ((¥UANAT) YBIRNMArBUYie lumatdsalagngnnaundaau

nnaolal 1 A0 4,1 A0 6,170 8 UAT 1 @D 10 AADANIINAAEY

DIYVBIRNNNIAYIONHD ANUURAY (TuRAT) YeanMAnoNtE
(u) dadiu1:4  dadiule  dadau 18 dadau 1:10
Sunaasa 5.8 6.39 6.26 7.12
15 6.69 7.23 8.07 8.14
30 10.16 11.77 11.07 12.53
45 13.29 14.23 13.12 15.58
60 19.29 20.27 17.65 21.71

75 21.27 22.87 21.76 24.99
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Ua11704, 1706, 1 A0 8uaT 1 A0 10 AADANITNABDY

gan 1 ¥AN 2 %A 3 ¥An 4

M3eSyAn Tnvesrn 4 | ey .
dada 1:4  dadu 16 dadiu 1.8 dAdau 1:10

) Ed
ANuguleduga (WuAAS)*  21.27+40.83°  22.87+0.63"  21.76+0.59"  24.99+0.11°

30351013500 (1osiTua)™ 80+2.00 88+3.00 84+2.00 92+1.00

[ 4

MivinKanans (M lansu)™ 5.56+0.71 6.15+0.20 5.64+0.16 6.50+0.05

Il

MuIma ns = Lilanuuanasiuetalivudngneada (P>0.05)
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E4 ¥ e
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(Lewis et al,, 1983) meilumsmunandaldindiu dissnnmsgniisluszuy Hydroponic
’ 3 " 4 J J U4
stwideniu dsalddunulumsilgnitegaliheziluseimidswiuginsainis lsuiou
; = £ o o yu a A g [ Y
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W 15 umseSaAu 1a 18ABnA0 (Chen and Lin, 1995) uav9ASINLINARMINALADY
-3 IS = e' dy I3 o A :; o _ o
sigemsh I A slinandnd uenniniiszuunsesiammiailuiledonilandrdglussuy
dy U Y] = q Ya 1 o =S 9 A o o
mssslmswdunisilgaielilddy  msizdszuunsesdinmldeenuuvuinedisa
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. o Ao o 2 g i ¥
TuTasiou (Tardiff, 1992) Yesondnydrunilsvesmsidolamaunaiusmiumslgaie
1q ya da a 4y ya Yo o w a v &
hildaunfoszuunsesdimn Flatinmsldminannueesszuunsesdmmidluszuud

[

ApaliTag SameRiiuiiduiahmesemissnuiineudhann Medetss lomidems
imzAnvesuuAiz o laummwizunfiSongy nivifying bacteria  awehIsaS YAy Ta oz
waadinmldludaniidendugs  iegadudeouluguon Tudiveonninszuulaoia
nszuuMseend ladenuew Tudis-TuTasinuldinulasi-lulasou TasuuaiiGoana
Nitrosomona waz  0ond lad lu'lasvi-lulasou iy lwasa-lulasnulasuuaiiGoana

Nitrobacter "W W1 (Losordo, 1999) ttuaiiiSeiiaelasuen T Tl lumsanSa@ulaléa
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Tusaam pH #ihu 6 ualiifiu 7.5 (Wi, 2543) Fagredeuney Tudle il luasn Ty
nssuums unsiindy aneamsnanes qmmm‘iyfv’i1%'5’ﬁqnsm"v’iﬂlﬁwamm?ﬂguﬁuimm
finmanenvelfafiqade msnsmTﬂu“l%'ﬁﬁaqmmwﬁﬁﬁmswn"lﬁwu3'1 MIALANYDY
mnemisHanududugs Indifsstuasazaielussuy Hydroponics wNfige Rakocy er al.
(1993, 1989) BFUWIN msﬁuﬁussunummamNmusznﬂ1qn1s;§uqﬂmuuunuuqu
waznslgnitslalasnind luaniz Staedy state 7t WifimsAusgosAa s IHAL
AT ﬂmm‘l’l'wﬁ'mlmmamn1s%znﬁn€uaﬂaan%mﬁ aneszezanATN TAsImsiy
Fusunsfunlssznhadadiuvesinuaztm edwlsian umsnniiinmaneured
TRanmsnaaesbidasemsnasnemisudedsla uazdadauvesinaedafimuizay

mildlawazdnaunsanulaldalidnsimssoagegefe Ndadaumiiu 1:10

a J s oy Y {0 1 LY
MIN 18 HamMsInsizHguauiiavenih lumsidealagngaraundadiurnasila

1704,1 610 6, 1 A0 8 UAZ 1 AD 10 AABANIINAADI

agﬂﬁ 1 ‘Ijﬂﬁ 2 agﬂ‘?; 3 agﬂﬁ 4

dadau 14 dadiu 16 dadiu 1:8  daaIu 1:10
Qmﬁ{]ﬁ‘llild‘lf‘l(mg/l)"s 26.25+0.30  26.48+0.28 26.35+0.87 26.52+0.52
anulunspA1e(mg)” 7.18+0.07 7.30+0.17 7.22+0.02 7.19+0.04
aanc“muaza1u“lu1;‘iy1(mg/l)“’ 5.06+0.53 4.62+0.51 4.97+0.48 4.15+0.25
non ludie-Tulasaumeg)™  0.47+0.14 0.51+0.13 0.47+0.13 0.63+0.16
Tu'lasn-Tulasu@men)™ 027+0.0.04  0.29+0.04 0.27+0.05 0.24+0.04
Twasn-TuTaswumgn)™ 0.013+0.005  0.014+0.004  0.044+0.016  0.022:+0.007
oareTa(men)” 2.11+0.06 1.85+0.22 1.8+0.17 2.57+0.18
1108 (mgn)™ 2.75+0.21 2.50+0.17 2.64+0.21 2.61+0.12
UTumasHvIuads(mg/))™ 0.59+0.22 0.96+0.31 0.7+0.16 0.96+0.27
M I S umIzmS/em)™  546.747.82 56044262 52294625  577.9+28.3
nae 1sWad-1v (mg)" 31.7+4.6 28.6+4.7 29.7+4.3 32.1+2.2
nueme ns = ulanuuandeiuedalitiodigmeada (p>0.05)
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