31 8 Vol. 31 No.8

2011 8 Acta Scientiae Circumstantiae Aug. 2011

.2011. ] 31(8) : 1670-1675
LiWX LiW Lin ML etal 2011.In situ nutrient removal from aquaculture wastewater by the aquatic vegetable Ipomoea aquatica on floating beds

J . Acta Scientiae Circumstantiae 31( 8) : 1670-1675

1 1 2 1 2 3 1 1 *

1. 430072
2. 100039
3. 433200

12010-1026 12010-11-25 12010-12-06

2007 6 11 6 2000 m? .3
200 m? ( Ipomoea aquatica) 3
1467 kg 1203 kg (p<0.05). TN 25.17% TP
15.27%; TN 30.02% TP  21.68%; (4000 +£350) kg TN 8.41% TP 4.85%.
TN.TP.COD Chla 5 mgeL~!
:02532468(2011) 08-1670-06 1X703.1 TA

In situ nutrient removal from aquaculture wastewater by the aquatic vegetable
Ipomoea aquatica on floating beds

LI Wenxiang' LI Wei' > LIN Mingli'> WANG Yingxiong' LIU Jiashou' LI Zhongjie' "
1. Institute of Hydrobiology Chinese Academy of Sciences Wuhan 430072

2. Graduate School of the Chinese Academy of Sciences Beijing 100039

3. Honghu Fishery Technical Extension Station Honghu 433200

Received 26 October 2010; received in revised form 25 November 2010; accepted 6 December 2010

Abstract: To investigate the nutrient removal in an aquaponic system pilot scale tests were carried out in six earthen ponds of area 2000 m? from June to
November in 2007. The aquatic vegetable Ipomoea aquatica (200 m* area) was planted on floating beds in three ponds. The other three ponds without the
vegetable were considered controls. The same fish weight was stocked in the planted and control ponds but with different fish species. At the end of
experiment the fish production in planted ponds ( 1467 kg) was significantly higher than in control ponds ( 1203 kg) (p <0.05) . Percentage removal of
total nitrogen ( TN) and total phosphorus ( TP) by harvested fish in the control ponds was 25.17% and 15.27% respectively. Percentage removal of TN
and TP by harvested fish in the planted ponds was 30.02% and 21.68% respectively. The fresh weight of harvested vegetable was (4000 +350) kg;
and the percentage removal of TN and TP was 8.41% and 4.85% respectively. In the middle and late period of the experiment the contents of chemical
oxygen demand ( COD) and chlorophyll a ( Chl a) in the planted ponds were significantly lower than in the control ponds and the transparency was
significantly higher than in the control ponds. The concentration of dissolved oxygen ( DO) in planted ponds was higher than 5 mg*L~! during the
experiment whereas the concentration of DO in the control ponds decreased sharply in the last month. The results suggested that the water quality could
be improved effectively and a higher fish density could be stocked in the aquaponic system.
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) 5 mx40 m
1 ( Introduction) 5
cm
( Carpenter et al. 1998; 1.5m
Ruenglertpanyakul et al. 2004) 40 cm x40 cm(
X ) .
20% ~50% 2007 6 11
15% ~ 65% ( Schneider et 1
al. 2005) 2% ~5%
( Van Rijn
1996) .
“ 7 5
1 h.
( Siddiqui  2003; Troell et al. 2005) 2.2
1
( Lin et al. 2002;
Naylor et al. 2003; Schulz et al. 2003) (YSI 550A) pH (HANNA HI98127)
24 h GF/C
a( Chl a)
( TAN) .
( Aquaponic system) (NO; N) . ( NO, N)
( 1997; Diver  TP.TN ( COD)
2006) ( Clesceri et al. 1998) .
(Lietal. 2009).
( Ipomoea aquatica) \ TP TN (
1999) .
( 1996; 1999:; Sooknah et al. 2.3
2004) . TN.TP
TN.TP
2 ( Materials and methods) ’ ’
TN.TP
2.1
N Student’s t-test.
2000 m*(3 ) 2m 6 3
3 ( Results)
( ) 3
( ). ( Carassius 3.1
auratus)
( Ictalurus punctatus) ( Siniperca chuatsi) ( 1) 1467 kg;
( Hypophthalmichthys molitrix) 1203 kg
100 kg
(p<

0.05) .
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1 N
Table 1 ~ Stocked and harvested individuals and weight of fish and vegetable in planted and control ponds
/ kg kg / /kg /kg
Siniperca chuatst 200 0.5 73 +8
Carassius auratus 4000 200 710 £25 4000 200 870 + 32
Ictalurus punctatus 640 40 250 +14
Hypophthalmichthys molitrix 60000 60 434 +54 500 100 332 + 23
Ipomoeaaquatica 10 4000 +350
3.2 TN.TP 10
30 cm
N TN.TP 9.10.11 . DO pH
TN 25.17% TP 15.27%; DO 11
TN 30. 2% TP (1.
21.68%. (4000 +350) kg .
TN 8.41% TP 4.85%( 2).
’ 4 ( Discussion)
2 . TN. TP 2
TN.TP
Table 2 Nutrient inputs of total nitrogen ( TN) and total phosphorus
(TP) by planted vegetables stocked fish and formula feed
and removal of TN and TP by harvested vegetable and fish in 100 kg.
planted and control ponds
TP/g TN/g
Mean +SD  Mean + SD Mean = SD Mean + SD
31830 £923 29622 £859 93015 +£2697 86734 +2515
4.0+0.2 20 £1
1585 +57 1542 +£56 7316 £263 7174 +258
30240 +786 28080 +730 85680 +2228 79560 +2068
1543 + 62 7820 =+ 313
8485 +305 6064 +£218 35237 £1269 29004 + 1044
3.3 ™ 8.41% TP
6-~9 TN.TP 4.85% N 2006
TN 3.0 mg*L.™" TP ( TN.TP 18.2%
0.4 mgL™". 10.11 30.6%) (Li et al. 2009) .
TN.TP
(p <0.05) . TAN 28%
( Quilleré et al. 1995) ( lemna minor)
COD 15% 17% ( Schneider et al.
9.10 COD 2005) .
Chl a 1/10
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Fig. 1 Mean ( £ SD) concentrations of total nitrogen( a) total phosphorus( b) total ammonia nitrogen( ¢) chemical oxygen demand( d)
chlorophyll a( e) dissolved oxygen( f) and water transparency( g) and value of alkalinity( h) in planted and control ponds( The symbol

(* ) represents significant difference between planted and control ponds on the same day ( p <0.05))

™ 25.17% TP 15.27% ( Naylor et al. 2003)
TN  30.02% TP 21.68%.
™ TP ( Spieles et al. 2000; Picard et al. 2005) .
29% 51% TN.TP  COD
( Nhan et al. 2008)
66% ~ 70% 35% ~
86% ( Green et al. 1995) .
TN.TP
Chl a

S

TN.TP  COD
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DO pH
DO  pH
(Lietal. 2009).
DO  pH.
?
60% N 20%
( 1998) 25%

~

( Ruenglertpanyakul 2004)

20% ( 2001) .
1/6
DO  pH( Liet al. 2009).
1/10
DO  pH.
10% ~20%
5 ( Conclusions)
1/10
TN.TP
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