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Effect of hydroponic vegetables on water quality purification
of aquaculture waste water

TAN Hong-xin', LUO Guo-zhi', ZHU Xue-bao' ,QU Yu-ji’, YU Zhi-ming’
(1. Research Institwe of Aquaculhure-engineering, SFU, Shanghai 200090, Chine; 2. Aqueculture Center of Qingpu
County, Shargtai 281714, China)

Abstract: Obscure puffer ( Fugu obscurus Abe) and hydreponic vegetables were cultured in closed-circulation
aquaculture and hydroponic economy crop integration preduction system, designed by, Research Institute of
Aquaculture-engineering, Shanghai Fisheres Univemity. The results of water quality purification effect of
hyeroponic vegetables indicate: The hydroponic vegetable’ s maximal purification rate of ammonia- N, nitrite-N,
nitrate-N, total-N, phosphate-P and COD" is 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 and 6.53:1 respectively.
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FLBRALBRFRFGRBELYHRFTEN | wawiwk |Jonan-amsmuse— z
8 b ¥ T & i X LB AR RN K P FR A A | R A 1A 3R K
FEREARERKBIERS, KBRS T EHEAR M1 REEHRE
SEERE EARNEE WKSE—REAWHEE Fig.1 Structure of system
B RPKERSATHB, RE T KBEHER, &
ZTEHBRAE 1, &AKALFRFE B KR K IR G 1T KB R 557 A 5K KRR L R B
Ko .
1.2 BFRKRIEHT

IKIGRFAERQO04E 11 A 14 HFHE) B K (2000 4F 12 A 25 BF ).

TK 3G ERR K 200 F /5K (46m x 0. 9m x 0. 2m, 3£ 5 KK IR ), H 100 F 7k 4 55 4 3 (850 #, 8]
BB 25¢m x 25cm) ; 100 T- 5 K #R 35 2 £ (850 #k, [81FE 25¢m x 25¢m) «
1.3 HREEFRBHA

RERAKFHAME K, 2—RKLEBEENFRERKIFERERT.
1.4 BBEUARTHAKTERER

‘AR 0m?, 3t 4 >, TG FOEFEM L, 200048 10 A 15-25 H FBA@af, K4,1 St
AR S S30 B(W=65.8 +2.1g); 2 S FMaA 6 115 B(W=7.5+0.88);3 SMMFHaF 1 426
B(W=294.1x4.62);4 S A 1500 B(W=29.1+4.68)c HHERFASEAETE, RHM R
SZARGKBEHTEAFEEMERTRNEAKE, KRN 21 ~26C ,BHENS5.5~7. 2mg/L,pH N
7.1~7.8,
1.5 KA

pH: PHS-3D £ X6 pH 31 NHa* N: 41 (G iR 50 L €3k ;N@y N & BB E HL % ; COD: MR M H
%5 DO: B B %/ YSI-B W HE IR B0 B 48- 03 SR ok s B R M % - B b 2%
1.6 XIGH

LKA M 2000410 A 15 BB2000 F3 A 15 B,

2 ZARSiHE

2.1 BRFKIEHIE SRR A KN

ERSRABEFRASRFEWKIELE G ARG, F A B K R M 698 55 1B 68 7250 B K I H
RURE, RRXERKRARY, REERA, L 45 RAFTREK - ELE, KEK FHEF N 3508, FH
Bk 9 25~ 35em, BKIFRK X 60 ~ 75em; FREMAG 15 XA 14 FF7E, #H R £Hm ., RHR IR
1% 1 G M ¥ ( Philodendron rubrum) . G 3R 5% ( Peperomia sandersi ) . % BX 8 IR ( Sanchezia. speciose ) 0 53 B 2%
( Chloranthus spicatus ) FA6 FréhFh BT AT R BG4, MRGER R EBE R X ALH, H e X M #h %
BT 69 T3S
2.2 JKIBEREM KBS ER
2.2.1 KR BAHANRUIER

MR IME2TLUEY, MERREYVE QN ERN TR XERR(HEER)BEZ N, &
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ENFRNE HYEVENERERFAREEN, EKRRBFH2 S4ERKIEE THEE LB R
$22.83%, BKN 57.46% ; KK K 4 SHERKERCEEIN 10.83%, HAN 18.52%); RRBEHHA
WEELAYBHARPD REREXBRBUHAERNEZBRRRE, I SHNISEEKERNEHERLKE
5354 9.15% (B KK 16.19%) .9.40% (B K X 18.43%) .

£1 — T REFRPFRAKEREARFHKNKRIEFETIELMR
Tab.1 Thewaterqnﬂitydmmofhydﬂxxmicvegehbksmmktandmnletmmedmmﬁm

| SEEKITE 284 RKIBE 3EREKBE 4 EERKINE
iy 4 u| #kO ko b, 49 #kO KO ko ko
& X (r0g/L) 0.798 0.725 0.804 0.620 0.805 0.729 0.786 0.701
T K (mg/L) 0.348 0.352 0.351 0.352 0.336 0.343 0.331 0.344
HE (ag/L) 24 .473 23.567 24.477 24.127 23.940 23.847 23.917 23.097
L& (/L) 30.995 27.800 30.978 28.763 31.408  28.878 30.820  27.530
B (mg/L) 3.7715 3.739 3.807 3.7112 3.924 3.787 3.863 3.835
COP (mg/L) 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
IN/P 8.21 7.43 8.14 7.63 8.00 7.63 7.98 7.18
R (%) 9.15 22.83 9.40 10.83
? (1.90~ 16.19) (1.29 ~ 57.46) (2.20~ 18.43) (2.48~18.52)
TSR (%) -1.01 -0.04 -1.% -3.81
D)
’ (-10.45~12.45) (-11.02~51.72) (-11.36~8.53) (-18.09~8.53)
WEERE(%) 3.70 1.43 0.39 3.43
EEERE(R) 10.31 7.15 8.6 10.67
AR R (%) 0.94 0.91 3.49 0.70
0 (0.67 - 4.43) (0.05~9.72) (0.02~5.03) (2.71-7.75)
com £B & (%) 2.74 21.78 5.39 2.00
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Fig.2 The ammonia concentration changes of hydreponic vegetables area inlet and outlet
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A& 1F0E 3 LB, @ KGR OB KPR EFERESR Tk, BRERZT EHE
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Fig.3 The nitnte concentratien changes of hydroponic vegetables area inlet and eutiet

2.2.3 JKIEFRIEXIBER AL . COD R LIER

F1AE 4R KIFH RS REAFLAPER, 15.25.3 545 KBEMNHRENF
¥ EBRBST 75 0.94% .0.91% .3.49% 0.70% , B K EBRFE RN 9.72% . diFk | 7T, & RKIEEXT
CODWWA—EM XU E. 15 .25 .3 5M4SKBEN CODMEEEBRELSFN 2.74% .21.78% .
5.39%M2.00%. K2 S4ERKIFEEN COD EHRERR,EP21.78% . FBZA FHVEENB K
nf AR S ER AR B AR A A VLA B, B SME R R B KR AT KR B, — R AEKIE BER AHETHY S
YR, — FEEREZENW (LR - 1Y - MEDESRE, 5 - EHEE EFHNRE ML EE
.

2.2.4 KIEHFEXN BHMBRANPULIEAR IN/P

MERLH R KEHRRMHEAMEEE N EBRE, HP,1 8525 3 SMISKFRIHE
B KRR ES N 3.70% .1.43% .0.39% M 3.43% ; 5 S B L EBRE 4518 10.31%.7.15% .
8.06% M 10.67% .

15 .25 .3 5 4 SKEEBH KK TN/P4H57I4 8.21.8.14.8.00 1 7.98; K& TN/P 435K
7.8.7.63.7.63f7.18, 15,25 .3 5 4 SKFERHKK N/P 514 6.79.6.73.6.397 6.48,F 1
K6 60;HKEN/P 43 5106.59.6.65.6.58 1 6.30, F ¥ 96.53. HESHTREA, #HKME KNP H
ERFEE, Jungeren' FI FHSS M A B KK TG AS, K N/PH M 6.3, KN 6.1, ZiRBE
FREHA, R KED FEMBEELEHENHAA . YKEPRFEERTERG 8T MY R0
BEFIRAK KR TUE TR,
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Fig.4 The phosphate eoncextranien changes of hydreponic vegetables area inlet and eutlet

2.3 BREUR MRS R

HFE2 TH,1~4 SHWABRFEERSFIN.65%.92.0% .95. 1% MR .3%; LMBRHPLTE12.2
ke/m*e RRAMAGWHEAT) AFARG TR FFHNO T LM, BHLRIRE, AKX HEE N

HEAXRRES S,
%2 RURAINERWER
Tab.2 The growth condition of Fughs obscurus
mE%ES 1 S 2 5 3F 45tk
FAEH(n?) 50 50 50 50
FRNB(d) 170 200 95 95
AR T R () 65.8 7.5 294.1 294.1
R FRE(R) 5530 6115 1426 1500
F ST (/) 110 122 28 30
LR AL AT BT QUK b S 3a () 5068 5626 1356 1384
TRERMIAFR IR T HRE (g) 120.4 101.8 3341 342.7
LRI FA FAEE (B /nf) te1 112 27 27
LR AT S 7 & (kg/n?) 12.2 11.5 9.1 9.5
B4 (%) 91.7 92.0 95.1 92.3
THRIEE () 54.6 9.3 ) 48.6
MR 1.8 i.69 1.81 1.76
BX U ik-
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