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( Tilapia mossambica ( ¢) x Tilapia nilatica ( 9)) W ( Fugu obscurus) 58kg-m™ 3 12.28

kg-m 2, , <1.5mg-L"*, <0.8 mg-L ', DO>5.0mg-L %
. coD 57.46% 51.72% 3.7 % 10. 67 %
9.72% 21.78%, N/ P 6.60 1 6.53 1;

44.79 % 20.31 % 20. 10 %;
39.00 % 38.10 %,

NH; -N NO; -N COD
93.58 % ,NH; -N NO; -N pH
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The producing efect and techndogical design for integrated sysem
o closed circulating aquaculture and plant hydr oponics

TAN Hong-xinl’z, LIU Yan-hongs, ZHU Xue-bao®, LUO Guo-zhi?, ZHOU Qil
(1. State Key Lab. o Pdlution Contrd and Resource Reuse, Tongji University, Shanghai 200092, China;
2. Indtitute d Aquacultural Engineering, Shanghai Fisheries University, Shanghai 200090, China;
3. High Normal Cdlege d Mengz , Mengd 661100, China)

Abgract : The integrated system of closed circulating aquaculture and plant hydroponics was designed, according
to the principle of agri-ecologica engineering. It includes fish-ponds, vegetable and flower hydroponics trenches,
circulating water treatment units. It is a new producing model for agquaculture-crop-water cleansing. The
objectives of this study are demonstration of agri-ecological engineering project, and studying the relation of
energy flow between aquaculture and plant hydroponics. The results of Qingpu of Shanghai indicate:  The fish
output of red tilapia ( Tilapia mossambica ( ¢) x Tilapia nilatica ( ¢)) and obscure puffer ( Fugu obscurus) is 58
kg-m™ 2, 12.28 kg- m™ * respectively , during culturing, concentation of ammonia-N , nitrite-N is respectively <

1.5mg-L *and <0.8 mg-L ', DO>5.0mg-L"';  The hydroponic vegetable has good growth, and its
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maximal purification rates of ammoniarN, nitrite-N, nitrate-N , total-N, phosphate-P and COD are 57.46 %,
51.72%, 3.7 %, 10.67 %, 9.72 % and 21. 78 % respectively , average N/ P ratio of inlet and outlet is 6.60 1
The bidfilter removal rates of NH; =N , NO; -N and COD were 44. 79 %), 20.31 %,
20.10 % respectively; The foamr-separation and ozonic-sterilization device reduced the heterotrophic bacteria
number by 93.58 %, NH, -N by 39.00 %, NO; -N by 38. 10 % in water through the reacting unit, raised pH

and 6.53 1 respectively;

and DO in the water through the device.
Key wor ds :aquaculture; plant hydroponics; technologic design
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Fg.2 Scheme diagram for the integrated system o clased circulating aquaculture and plant hydroponics
1 2 , 3 , 4 ,5 , 6
7 , 8 .9 , 10 11 , 12

1 bioreactor , 2 ozone generator , 3 foam separator , 4 control pond, 5 boiler, 6 farming fish pond,
7 primary purification, 8 plant hydroponics trench, 9 vortex blower, 10 collect water pond, 11 constructed wetland, 12 inlet

; : s NH =N ), 50m? (850
:NO; -N: —_ :COD: 25cm % 25¢m) ,50 m? (850 , 25cm
:DO: / YSI — : x 25¢cm)
[3] 2
1.4 2.1
, 2 o
95 170d , Ll
( 1) i 58kg-m~°,12.2kg-m " *
( 3 ) , 4 1; , <1.5 mg-
1.5% 2.0% ( 2 L%, <0.8mg-L '( 3
1 S
Tab.1 The growth condition o red tilapia and obscure puffer
(d) (g-ind™Y) (ind-m9 (kg-m™9 (%)
item culture period start weight start density output per cube survival rate  food coefficient
3
obecure pufer 170 65.8 110 12.2 91.7 1.8
red tilpia 95 250 120 58.0 9.1 1.49
’
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Fig.3 Changes in ammonia N, nitriteeN of system during producing period
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Tab.2 The water quality changes of

2

hydr oponic vegetables area inlet and outlet in one circulation

1 2 3 4
strawberry trench no. 1 lettuce trench no. 2 strawberry trench no. 3 lettuce trench no. 4
inlet outlet inlet outlet inlet outlet inlet outlet
-1
(mg_L ) 0.798 0.725 0.804 0.620 0. 805 0.729 0.786 0.701
ammoniarN
- D
} (mg L) 0.348 0.352 0.351 0.352 0.336 0.343 0.331 0.344
nitrite-N
(mg-L"° Y
) 24.473 23.567 24477 24.127 23.940 23.847 23.917 23.097
nitrate-N
(mg-L "7
) 30.995 27.800 30.978 28.763 31.408 28.878 30.820 27.530
total nitrogen
N
(mg-L ™) 3.775 3.739 3.807 3.772 3.924 3.787 3.863 3.835
phosphate- P
coD (mg-L ™Y 8.76 8.52 9.09 7.11 8.91 8.43 8.54 8.37
N/ P 6.79 6.59 6.73 6.65 6.39 6.58 6.48 6.30
TN/ P 8.21 7.43 8.14 7.63 8.00 7.63 7.98 7.18
(%) 9.15 22.83 9.40 10.83
ammonia removal rate (1.90 16.19) (1.29 57.46) (2.20 18.43) (2.48 18.52)
(%) -1.01 - 0.04 - 1.96 - 3.81
nitrite removal rate (-10.45 12.45) (-11.02 51.72) (-11.36 8.53) (-18.09 8.53)
0,
) (%) 3.70 1.43 0.39 3.43
nitrate removal rate
0,
: (%) 10.31 7.15 8.06 10. 67
total nitrogen removad rate
(%) 0.94 0.91 3.49 0.70
phosphate removal rate (0.67 4.03) (0.05 9.72) (0.02 5.03) (2.71 7.75)
COD (%)
2.74 21.78 5.39 2.00
COD removal rate
1. 54; 60; 19; 12; 30;COD 19 2. (%) =(

- )/ ;

(

)

Notes: 1.the water samples numbers of ammoniarN, nitriteN , nitrate-N , total nitrogen, phosphate, COD ininlet and outlet is respectively 54,60,

19,12,30,19. 2.removal rate( %) = (inlet-outlet) /inlet; numbers express: average remova rate( min. removal rate-max. removal rate)

3
Tab.3 Changes o water quality o inlet and outlet filters mg-L "t
NH,; *-N NO, -N NO; -N COD
water quality pH
index c R c R c R c R
8.0+0.45  0.96+0.32 0.64+0.26 7.58+2.28 12.14+7.78
inlet 7.5 8.47  0.47 1.53 0.14 1.12 5.46 10.73 7.23 15.45
7.89+0.37  0.53+0.23 0.51+0.22 8.12+3.12 9.70+6.47
outlet 7.46 8.38 0.22 0.90 44.79 0.12 0.95 20.31 5.68 11.35 -7.12 5.78 12.36 20.10
20;C , +S.D. ( )R ,R(%) = (G- C))/Ce%x100; Ce
,Ci

Notes: The water samples numbers of filter’ sinlet and outlet is 20; C is concentration vaue, numbers express:average £S.D. (min. value-max.
value) ;R is removal rate, R( %) = (Ce- C;)/ Ce*x100; Cginlet concentration ,Ci-outlet concentration

4

Tab.4 Changes o sveral water quality indexes in inlet and outlet of foam-separation and ozonic- gerilization device

NH4-N NO; -N bacterium number CoD DO
(mg-L"Y (mg-L Y PH (CRU- 100mL " %) (mg-L Y (mg-L"Y
experi ment
inet outlet inlet outlet inlet outlet inet outlet inlet outlet inlet outlet
1 1.00 0.61 0.63 0.39 7.15 7.31 873 56 11.24 10.5 6.5 7.2
2 1.06 0.61 0.85 0.64 7.16 7.29 1138 896 10.05 9.03 5.6 6.3




694

28

3
1 58 kg-m 3 12.28 kg-
m 3, , <1.5mg-L"*,
<0.8 mg-L’l,DO>5.0 mg-L'l;
COD 57. 46 %
51.72% 3.7% 10.67% 9.72% 21.78 %,
N/ P 6.60
6.53; NH;-N NO; -
N COD 44.79 % 20.31 %
20. 10 %; -
93.58 % ,NH,; -N NO; -N
39.00 % 38.10 %,
pH DO
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