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Abstract

Fish are capable of color vision and certain colors have been shown to affect growth and
Survival rate. The researches were interested in studying the effects of four different water colors on
growth and survival rate in juveniles asian seabass (Lates calcarifer Bloch 1790) were investigated
in aguaponic systems in the cement ponds. Juveniles asian seabass with average weight 10.09+1.09
grams and average length 8.06+1.03 centimeter were cultured in different water colors including 1.
Natural water color (Control), 2. Brown color, 3. Blue color, and 4. Blue-green color. The fish were
reared at stocking of 153 individuals/cubic meter. Fish were fed 42 percent protein pellets for 10

weeks. After experimental termination, fish in the treatment four were significantly better than the
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control groups (p<0.05), with weight gain increasing to 58.08+2.72 grams. and survival rate of
83.11+6.48 percent. In conclusion, the blue-green color was suitable for juveniles asian seabass
cultured in aguaponic systems.

Keywords: Lates calcarifer, Water color, Aquaponic
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Figure 1 The different water colors. A. Natural water color (Control), B. Brown color, C. Blue color,

D. Blue-green color
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Table 1 The methods of water quality analysis

Parameters Methods

pH pH-meter (pH /lon 510)
Dissolved Oxygen (ml./l) Azide modification
Ammonia (ml./) Phenol method

Nitrite (mg./I) Reddish purple azo dye
Nitrate (mg./1) Phenoldisulphonic acid
Phosphorus (mg./1) Stannous chloride
Temperature (°C) Thermometer

Figure 2 Schematic configuration of the aquaponic systems A: Biofilter tank B: Aquaponic C: Pond
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Table 2. Growth performance of juvenile Asian seabass in recirculating aquaponic system

Parameter \ Treatment Control Brown Blue Blue-green
Initial weight (g./body) 8.18+0.19° 8.43+0.15° 8.54+0.09° 8.64+1.70°
Final weight (g./body) 51.34%1.02° 52.11+2.57° 63.51+3.00" 66.62+2.60°
Weight gain (g.) 42.91+¢1.15°  43.93+2.41°  54.87+2.24°  58.08+2.72°
Initial length (cm.) 7.30+0.44° 7.08+0.33° 8.06x1.03" 8.56+0.28"
Final length (cm.) 16.70+0.86° 17.000.70° 17.28+0.73° 18.39+0.34°
Length gain (cm.) 8.94+1.73° 9.40+1.10° 9.83+0.57° 10.20+0.79°
Average daily gain (g./body/day) 0.57+0.02° 0.58+0.03° 0.73+0.03° 0.78+0.40°
Survival rate (%) 79.33+2.40° 79.78+7.78° 80.89+2.34° 83.11+6.48°
Feed conversion ratio (FCR) 1.27+0.35° 1.25+0.06° 1.15+0.04° 1.07+0.04°

Note: Different letters in the same row are statistically different. (p<0.05)
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Table 3. The growth of vegetables co-cultured with juvenile Asian seabass in recirculating aquaponic

systems
Production efficiency Control Brown Blue Blue-Green
Initial height (cm.) 18.24+1.62 | 18.96.+0.45 18.75+0.29 18.82+1.10
Final height (cm.) 45.18+1.90° | 51.47+5.62% 57.24+2.40° 59.96+3.41°
Height gain (cm.) 26.29+0.91" | 33.07+0.80° 38.15+0.38" 40.61+0.86"
Average daily gain (cm./day) 1.31£0.45° 1.65+0.40° 1.91£0.19% 1.98+0.11°

Note 1. Average data per production cycle of 20 days. 2. Different letters in the same row are statistically different. (p<0.05)

(n=10)
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NAADIN 2 Uaz 3 B NNUBA1ATYNINATR (p<0.05) ABeNNAALILFAaEg 1,2 uaz 3 douifsunmn
aandaunazatsluin Avuilunsa-Ang wesluts-lulnsiay wlps-lulnsau lunm-lulnseau uas
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Table 4. Water quality in recirculating aquaponic systems
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Ponds Biofilter tank Aquaponic

Water quality
Control Brown Blue Blue-green Control Brown Blue Blue-green Control Brown Blue Blue-green
pH 8.52+¢0.78° | 8.08+0.02° | 8.1£0.02" | 8.04+0.04° | 8.02+0.07° | 7.83+0.20° | 7.93+0.09° | 7.97+0.12° 8.2+0.07" | 8.16+0.05° | 7.99+0.16" | 7.92+0.17°
Dissolved Oxygen (ml./l) | 4.31+2.16° | 529+2.64" | 4.96+2.48° | 4.36+2.18" | 3.22+¢1.61° | 4.11+2.06" | 4.02+¢2.01° | 4.00+2.00° | 4.38+2.19" | 4.22+¢2.11° | 4.38+2.19" | 4.18+2.09°
Ammonia (ml./) 0.31%0.13° | 0.1820.10° | 0.29+0.11° | 0.32+0.18" | 0.2920.13° | 0.16%0.10° | 0.26+0.11" | 0.29¢0.16° | 0.27#0.14° | 0.1720.10° | 0.28+0.11° | 0.34%0.17°
Nitrite (mg./) 0.3120.30° | 0.28+0.16" | 0.34+0.28" | 0.26+0.27° | 0.17+0.07" | 0.2620.13° | 0.33+0.31" | 0.29+0.30" | 0.24+0.17° | 0.19+0.11" | 0.29+0.17° | 0.28+0.26"
Nitrate (mg./l) 0.40+0.27° | 0.42+0.29° | 0.51+0.33° | 0.39+0.26" | 0.41+0.27" | 0.43x0.31° | 0.52+0.30" | 0.42+0.27° | 0.41+0.27° | 0.41+0.28" | 0.50+0.32° | 0.39+0.26"
Phosphorus (mg./l) 0.35+0.13° | 0.26+0.10° | 0.32+0.15° | 0.32+0.13" | 0.36£0.12" | 0.27+0.70" | 0.33+0.12° | 0.32+0.14° | 0.35+0.10° | 0.27+0.08" | 0.340.14" | 0.32%0.14
Temperature (°C) 29.60+0.00° | 28.63£0.06" | 28.53+0.06" | 29.53+0.06° | 29.60+0.06° | 28.70+0.00" | 28.60£0.00° | 29.47+0.00" | 29.60+0.06" | 28.70£0.06° | 28.60+0.06° | 29.47+0.06°

Note: Different letters in the same row are statistically different. (p<0.05)
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aaAAReINU Tuntoolavest and Phornprapa (1995) aauuinmuzanduiudnsin dnaeflutas 25.0
-32.0 avAALTEA A1ANLTuNgA-A1vatludas 6.5 - 9.0 WAL Y Duangsawat and Somsiri
(1985) AruantiRvasietluscauinflunisanduvasanluanseudarumnzanllidudunase
i3 douiiunueandiauazaneinlunmaaesegi 3.22+1.61 - 5.29+2.64 HAANTNABARNT NANT
v o e oo R Ca. e o
naaauansliiudieanfiauiazatsiiag lussAunlatanunsnenduag lalagliidudunse G
Py o . ¥ ' ' a = & A , ° Aa
aanA&asniu Swingle (1969) 1Ana1941 1Bunwaniaunaza1sinNunzansani1sa199T3na91lan
AzE9rNI19 3.0 - 5.0 HAANFNFAARNT TUIzLUNIFALNARTUILULUIMY BRI UUANAINFBIATLIAN
AN NN TaNsan19ANTI A needR Tuiadesiasaruana W IR s AN AN

YRIULAN A8 (Colt, 2006) lun1Inaaedasatuandliiiugn aandauazans luinuazaanulunge-

' '
= o

o= o ! = A o & a &
ﬁ’NNLLHQIHN?J@\W‘]’]L@@ﬂmqﬂﬁluﬁ\g‘UUﬂ?@\rﬁQﬂ’]W (19190 4) V]\?uLu@\‘l@’]ﬂ@@ﬂeﬁL@u@gﬂqﬁliuu']qn

U1 lunszuaunislussiiadu Teuanany liasinenilaainngzuiunissanann Aa Afuaulaeanlas
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dJ dl Ob = o U = X A 091 o U °I 1 ! dl
SI]\‘ILSJ@Z\]Z@"]EI‘L&’WNQEU@NU[FILﬂuﬂﬁ‘ﬁ]'ﬂﬂu izumﬁmmmwmu@mmwmmnmqmmﬁmuﬂ?:ﬂ@mmj

Tuszuu (La-ongsiriwong et al., 2011) daupnnudindiueasaaslulasiaglutdos 0.17+0.07 - 0.34+0.28

'
a =2

Haaniuseans aeliilna@adenisasgyiAuinaesgnilainenennndogu lumsmet]lugog 0.39+0.26 -
0.52+0.30 Aaanfusedans lulasiuazlumsndunandnresienluilaeandindis Ing Camargo and
dl 1 v 2 ] dal o 0_09/ a 1 a a a o 1
Alonso (2006) AisrearudnAnudinduaeslulnsiludedssdndunnasildifiu 0.08-0.35 JaanFuse
am3 uaz Nootong (2011) nanal3anlulasiuninisazanlutia@dessuinndn 1 Raansusedans aznnli
ANEINTTD lUNNTFUReNT AN R9dRdHIRNNI1UNR Teariinaldananinaninane lutielased
BANTLAUAILA NN NG N191aTslanlusz Lt uyWwRsudnIsazanaeelumINAnTuLANS

(Gutierrez-Wing and Malone, 2006) ﬁa?jﬁmmﬂmmmﬂum@m'ﬁmmﬁﬁmmm:mumﬂumﬁmeﬁ”u
atinelsfinu srsupudniusinans bidufivedndi fudnfiusazeiadimnannmnlunisding
mwLﬁu%um@aiuLmaqu@quﬁﬂ (11NN 100 Naaniusaams) Midlen and Redding (1998) na1241
sxAulumsniinannda 100 Aadniuredns aznaneiufinsatan W@@W@ﬁ?@‘lumimmmmﬁ
0.26+0.10 - 0.36 * 0.12 HaanFusaanas lnsArrasnaanafaluwsazuanimaaasianlnfiAeaiu
Tuntoolavest and Phornprapa (1995) na1291 mﬂ/\l@mwg?mmﬂ@L'&'”mﬂmmaﬁm@gﬂazmm 0.1-
0.5 HaANFuFeaAnT %M@M@%@ﬁwum@mﬂugﬂ@zmmfﬂ viraaunAuIIuaasluLiallan Bnviannad
ﬂ?mmmlﬂm1/\|@5@ﬁa;qﬁﬁslﬁu?mm%uﬂ@lumnmﬁﬂﬁlﬁmmiméﬁ”ﬂ Duangsawat and Somsiri (1985)
nandnilesaniearesadusigemsidaauandusedis lnasanzunasmeniiataziunisaia

ANgANaNysallfiuiumnasin witiluinfuliazsinliifeannzdesmsnesunasin 85see1uan

WNunassIsNTANNeanaiagaiungn 0.1 aAnFNAeART ARTIUNAINTIUNEINNTEITNTNANIN

Aull uazunasinndilymnaniozazinaanaiagandn 0.6 Haaniuseans usatelaimuiliuim

WeanaFalur s linapaudufiy
UszAnsninnisiasgyiAulanaeddnils wudn arngeiinauaesdnijsluganimaaesi 4

o o

(40.61+0.86 LTUALNAT) HANNULANAINAL1NNTAVATUNI9ETRA (p<0.05) AugANITNAARIN 1

9

(26.29+0.91 LHUALNAT) Wh ldTdAINUANFA19e el T d1ATYN19aDR (p>0.05) AUGANIINAABIT 2

(33.07+0.80 WHUALNAT) BaT 3 (38.15+0.38 iU LNAT) (Table 3)

a

= a a a o A ' o AUy a & ! a
NITANEIANENALBIAUNNLANAINNLY 4 A l/Lﬂl,l,ﬁ 1. AUNBTINTNA (ﬂQNﬂQUﬂN) 2. AUIRA

¥ 1
a o a oA

a a 0” a o g o d” al 09/ a a o” a
3. AURU Uaz 4. aBaraNnRu Wunan 10 ddand @]ﬂﬂﬂ’]ﬂZW\W’]Q‘JH@uV]L@?;I\ilumuﬁmsﬂﬂﬁ‘ﬂmu%\‘m

N8mIINN9RTYLALIA LAZERTIN1ITRAANINAUNETTNTNRA ATANALAZ AR Ut NT AN AN AnA

& o

(0<0.05) TP R MTNAANTLIBALYINTL 58.0842.72 NFN LATERIINTIAM 83.1146.48 lasidus s
waAIUA17197 2 Han1sAnIATIRA1N170 U U M i uuran 1N e WML EA1 T A LU AN T NeT19
wuvaa llindludndirdsial lueunanliudatianunsoinld Wamwnsdesandugduuunisiaas

v
o & O
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