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Abstract: This study was conducted to determine whether the water in which nitrate
accumulated during long-term fish culture in an aquaponics system without water
exchange could be removed and reused as catfish-culturing water. The catfish (Silurus
asotus) were cultured in the urban aquaculture system using BFT (Biofloc Technology)
aquaculture and an aquaponics system (two rearing tanks, 3 tons each) without
exchanging the rearing water. After 151 days (from March to August) of rearing, 2.8 g of
fry had grown to an average weight of 171.3 g (total weight, 56.53 kg) and 235.5 g (total
weight 71.1 kg), respectively. The overall survival rate was 65% in the urban aquaculture
system. However, the survival rate was 77.7% before separation into the two tanks. The
survival rates after the separation were 92.9% and 78.0%. In the early biofloc water-
making process, there was a high mortality rate. After water stabilization, the mortality
rate decreased and some mortality occurred during the period when the total amount
of suspended solids (TSS) increased. The results of monthly blood analysis of the
catfish showed that the AST concentration was significantly higher in April. Blood ALT
levels and triglycerides showed no difference in the rearing period and the glucose,
cholesterol, and total protein levels were significantly higher in July. There was no
difference in the other periods. The plants produced by the aquaponics system using
catfish-rearing water were lettuce, basil, chard, and red chicory. These showed smooth
growth and a total of 148.85 kg of plants were harvested in five months. It was possible
to remove nitric acid from the aquaponics system and reuse it as catfish-rearing water.
Maintaining proper plant quantity according to the capacity of the catfish showed that
the combination of agricultural and aquatic products was possible.
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Urban aquaculture of fish using biofloc and aquaponics system
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Fig. 1. Overall structure of the experimental system. Fish tanks (A), water goes into the reservoir tanks (B), then the aquaponics system (D)
with a pump. Water used by the plants goes to another reservoir tank (C).
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Fig. 2. Growth and total biomass of the catfish in the biofloc and
aquaponics system.
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Table 1. The average production of catfish cultured by the BFT and aquaponics technique in 2015

Tank Rearing No Initial B.W. Final B.W. SGR Yield Total production Survival rate FE
(year) days ' (9) (@ (%) (kg MT™") (kg) (%) (%)
A 67 1,000 2.8 64.5 4.8+3.1 15.1 49.5 777 120.6
1.2
A-1 84 357 64.5 171.3 1.1+£0.8 171 56.5 92.9 0.4-2.3)
12
B 84 395 64.5 235.5 1.6x0.6 21.6 711 78.0 0.4-2.7)

No.: number, B.W.: body weight, SGR: specific growth rate, FE: feed efficiency

548 ©2019. Korean Society of Environmental Biology.



200 -

AST(UL™)

Protein (gdL™")

Triglyceride (mgdL™")
[-:]
[=]
[=]

Month

Urban aquaculture of fish using biofloc and aquaponics system

ALT(UL™)
=

Cholesterol (mgdL™")

140
120
100 ab
80 a a
60
40
20

Glucose (mgdL™")

Month

Fig. 3. Monthly changes in the blood chemistry of the catfish cultured in the biofloc and aquaponics system. The error bars represents
standard deviations. Small letters indicate significant differences (p< 0.05).
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Fig. 4. Variation in water quality during catfish culture by the biofloc +aquaponics system. The fish were cultured in A (with A-1) tank and
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Fig. 5. Plants cultured in the biofloc + aquaponics system (left) and the monthly total harvest weight of the vegetables (right). A. lettuce
(Lactuca sativa), B. chard (Beta vulgaris L. var. cicla L.), C; Ocimum basilicum, and D. Malva verticillata L.

Table 2. Variation in ion content in the aquaponics water produced form fish-rearing water. TDS; total dissolved solid

DS Mg** Ca™ Zn*t Fe™t cu*t PO K*
(mg L") (mg L") (mg L") (mg L") (mg L™ (mg L™ (mg L™ (mg L™
Aquaponics Min. 247 100 22 0.09 0 0 0 0.14
water Max. 1,700 500 200 2.0 1 0 15 0.174

ol A TE a2 ot 240712] AlEAE ZE 10 EEENO;s —+— NH, O NO; 160
of +85 AE9] FH ol &ste] ztolE Hrk = 140
3 680l B oL WA ol AF 15 ssET G o T
02 olFobEus NARlG 29I AT AFE Wob S 0 E
ol 717 28~30¢ Ak A ow 75 A 112719 : s S
BAE 82~89.2g ol Ak Aol Al ARgato] mhat 9 = 4
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W AL 8 A 15719 953, 601.6g7H4 A 4 '
Aot FUE, ofo] AZ % _10] 231 Azo) st Days
kAl ot H71E Abss 1%‘} Aehel of2lzol 919l Fig. 6. Water quality (ammonium, nitrite, and nitrate concentra-
c}. o]—%l-o]-iui\_ £8H4=0] % }_/\]-734,}—— HH oy tion) changes in the aquaponics system.
ofe} opito] A4t H]ﬂoi e FLo|ANt $4AF
B fgAaESlon 1 o] Hito] AlEof ofste] Ash= 4 0.05%= B 314 Hle= 500HH°]1+ B A 2~Ho] A
TRt Ade Al E‘r(Flg 6) 2 AFolA Yzt Auj = OFFOIR YA ARSSTL o FE ekl wet n|A=
o] E9] gFo] of 3E0|lon ofFolz A AIAH] FFS 2| astotr| Qlste] 3,000~6,00081 2 3|4 SEe] A
o] pFo| HAAaH e, AAVIX F F 33 oF 284 “1]71 F= ARSIt ofFtot Y Aof| A A 5o At
*F%—’Fé Tlote] 2520w 4 % 2|5kt - Aol A s S W §71 5] o] 2RSS &
& 17.1~22.9°C HAR oM EENAE s 61~9.38mgL , A3t A¥H= Table 30 YEFH QI 2 A|2H oA =51
HE2 0.2~1.2 psu, pHE 4.52~7. 6301 Atk g9 o] 50l Nat o] 29| o] AlFollA Trfjx= AlFH ot
2272 Table 29t 2} YA 9] o] 2242 15 AR 10~15H] =2 TS Bt o] pH ¥iskE 24|
o] A 2%, ZHE 3.5%, 2 2%, d 0.05%% 1 15 BEA fIste] M7t FEAPHES (NaHCO3) ol o3t Ao =
2 A4 1.3%, 4 1.5%, ZF 5%, AP IUE 0.7%, 5 7] ARS4=2] Hao] 3 psuZtA] S71Rt At o] Sl
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Table 3. Comparison of ion content between lettuce produced by BFT and aquaponics methods and market products

lons Na* K* Ca** Mg** Fet* n*tt p* TVN
Days (%) (%) (%) (%) (%) (%) (%) (mgG™")
Aqguaponics lettuce 2.354 4.348 1.50 0.62 0.010 0.108 0.61 90.17
Market lettuce 0.197 6.137 1.60 0.446 0.022 0.063 0.48 135.76
Organic lettuce 0.164 4.948 1.23 0.393 0.012 0.028 0.38 199.65
TVN: total volatile nitrogen
% Cu, Mn non-detected
A0 PebALL AL/ LA(TVN)S ofFolmY  Ab A}
2-of| A AL AFeell A 71 W ghe e QI

¥ Q9

T FAAAEE Hho| @ E2 FA7]E} of ot
Y2 = A5t AMsE ﬂxﬂ’cﬂl] 2 H7|E
(A2 33% 27H) P A3 15199 A - 2.8¢9)
THIL Wt 5 1713 g (FFH 56.53kg) T 23558 (F
% 711kg) 2 st JA A £E7A] o =4 A
2 65% B, A% FER dAoA 12 A &
O|A7NA] 77.7%, % ©1F L& 3ol mEt 2b
Hoy 217} 92,.9%2} 78.0% 2 LERGTE 27] Hlo] 2 &
7t ghEo) 2= oA A7 HARE ARl
Ho] HH o] %ol = HAE HAastTh W7o &
T} A8 % 7] BFT A7t QEA 3L o] 71 440
g A HEQNASTO] T foAor w2 2 B
™ ALT, triglyceridet= 4 AFS713F Wjell zto]7} ¢l
Glucose, cholesterol, total proteinTO: 79 Foldo=

w Mt EN o of

v
i)

¢

B A e A A A A
o P

8 ghE ol 3 ThE FIZtel Aol7} glick. vl7] A
£58 ol 83 of ol 715 A ATE ABE 43,

uhd, A2, AR Sl AT 4 1wl AU

Z 148.85kg®] AE-S F85HTh 5 ofFopL Y A A
i‘%’OﬂH AlgAE o wE Abs el At A=,
Asto] AAE AL dl7] Ag52 ANFEo] 7P
Aoz FIHQIt ARHOR, B AT AL EAY
AA A" o2 B8 Wwlkstz] oF1 o] 72 oFAISH o] ARS:
Zeo] 2AE AARE A ASHTE YAFR o] 71535 HE ol
ohmUA~ 71&E AT Ao, FAAE (7))

gl me A4 Agde fAs st B
o] FHsaitte g Rl

-
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