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Abstract: The wastewater pollution has become a very serious problem to natural aquatic ecosystem. Constructed wetland (CW ) as an effec—
tive wastewater treatment system has been largely applied to the treatment of domestic wastewater, mine wastewater, landfill leachate and
ground runoff etc. The present study was designed to investigate the effect of integrated vertical-flow constructed wetland (IVCW ) in a recir—
culation system on wastewater treatment of aquaculture pond so as to reuse the water for aquaculture and reduce the discharge of nutrients in—
to natural water body. In this paper, the integrated vertical-flow constructed wetland (IVCW )—pond aquaculture combined system was built,
physical, chemical, biological indexes were determined, and the water quality influence factors in the experimental system and control were an—
alyzed, together with alkaline phosphatase activities (APA) during the culture period and whole a day were also determined. The results were
as following: 1) The water quality indexes in the circulating system were much better than those in the control, and the main influence factors
in the experimental circulating system and control were different, bacteria and chemical indexes (nitrogen, phosphorus and ammonia) were
the main influence factors, respectively. 2) There was obvious diurnal variance for APA, and the highest APA happened at 8 pm in a day. 3)
There were significant differences for APA and concentrations of chlorophyll a in the circulating pond and the control in a day, among them,
the APA ranged 2.81~6.83 mmol *L."'-h™ and 5.21~8.72 mmol - L' -h ', respectively, and the concentrations of chlorophyll a ranged 11.67~
25.11 pg- L' and 66.97~231.61 pg- L7, respectively. 4) [VCW system probably could improve the water quality of aquaculture significantly.
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Figure 1 The experimental systems

& [E BT 5 XA (Ietalurus punctatus ) , 35 VB ) H R &
W IRAAAAE] , DX BIAE TG R Y 5258 T K R 2 N L
T AL FRAIG R K, Xof RO 242 KAL) T 3 5y 1%
HEAT I FRAE , AK T EEERIRRE K o (G By KA 4
KA KR 10% , HEKIRSR AR H 2~4 1R,
1.2 K%

ol P e PR il 1% 1 ( APA) SR T30 06 BE VA I g
BORSERIKAE A 0.1 mol - L Tris—HCI 22 i i A
Z R4, (37+2)CHi 5% 4 h J5 , 78 UNICO UV-2000 43
R FIRE , P K 410 nm ., JEAE AT IR il 75
PELLE /NI RETR Xo A B4y (PNP ) 5 155

SVBE(TP) TEHL#E(IP) L EVA (TN) (= A (NHS ) |
TSR ER A (NO3 ) PR R R & (NO; ) S & Mk 2 48 A
AR 5 7 122 FH 6 R K BT il i 5 vE o 7K AR 4
1 (Bacteria ) (3 5 5K F MPN 37 28 3R a 90 €
K SRS,

L3 FZI A E

Bl A HER AN 53 Hrge it ik Bl b TR

K Statisitic6.0 Gt M4 .

2 HR5HE

2.1 FRIEEREEIA L IERN R it E £ E K RS
IR IAIRIN 2O RSB A I E , 45 R I
1.
8B BT RS U W =RE i R AN BT A S I
B, PEERIB AN R 3 EOK PR bR AR BB TR 2R 5

x| BTN Rtz B EEKRSHLLE
Table 1 Key parameters of water quality in the circulating pond

and control pond(Mean +SE, n=17)

JKJFEZEL Indexes of water quality f§Fith Circulating pond X Bt Control

JKift/eC 24.0+5.3 23.6+4.9
W /em 41.6+13.8 30.0+7.6"
BODy/mg- L™ 6.2+2.0 12.0£2.2°
TSS/mg- 1" 17.6+8.9 34.9+23.1°
Chl-a/pg- L 18.249.5 4342322
NH;-N/mg- L 0.5620.29 0.82+0.43"
NO3-N/mg-L™! 0.0320.02 0.0420.03
NO3-N/mg- 1! 0.1020.06 0.09£0.05
TN/mg- 1! 2.07+0.82 3.22+1.28"
TP/pg- L 0.18+0.12 0.32+0.27°
IP/pg+ L 0.03+0.01 0.0420.02
DO/mg- 1! 4.64+1.5 3.64+1.9
pH 7.18+0.26 7.07+0.31

T FOR B Z M AR B #2253 (P<0.05)
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Table 2 Factor Analysis of the circulating pond

AR 1 PF 2 Br 3 PHF 4
APA -0.123 0.124 0.028 0.957
TP 0.071 -0.918 -0.255 -0.153
P -0.168 -0.936 -0.018 -0.258
™ 0.607 0.011 -0.055 0.727
NH:-N 0.079 -0.946 0.232 0.097
NO;-N 0.631 -0.231 0.705 0.154
NO;-N -0.176 0.093 0.959 0.007
TN/TP 0.617 0.262 0.268 0.684
Bacteria -0.961 -0.010 0.149 0.025
R 2.156 2.760 1.635 2.036
TikE 23.96% 30.67% 18.16% 22.63%
DTk 23.96% 54.63% 72.79% 95.42%

R3 HRBBHEFHITER

Table 3 Factor Analysis in the control pond

A HF 1 [HF 2 HF 3 T4
APA 0.213 -0.374 0.030 -0.892
TP -0.945 -0.235 0.033 -0.156
P -0.992 0.024 0.007 0.125
TN -0.134 -0.068 -0.314 -0.930
NH:-N -0.856 0.471 0.002 0.105
NO>-N -0.093 0.961 -0.059 0.248
NO>-N 0.513 0.633 -0.506 0.283
TN/TP 0.554 0.431 -0.710 -0.012
Bacteria 0.147 0.009 0.944 0.280
FEIF(E 3.274 1.932 1.755 1.931
Dy & 36.38% 21.46% 19.50% 21.46%
HATTHR R 36.38% 57.84% 77.34% 98.80%
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Figure 2 Variance of APA in the aquaculture pond
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Figure 3 Diurnal variance of alkaline phophatase activity in

aquaculture ponds
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Figure 4 Diurnal variance of chlorophyll in aquaculture ponds
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