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1.2.6 (P>0.05)( 2)
Shannon-Wiener H 3 1 2 , pH
3.7%
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F1 KR RE SN EE M IERNIRKE
Tab.1 The quantity of water exchange in the control and
treatment ponds during experiment

( m’/ha) (%) (%) ( m’/ha)
1.94+0.38 4.3+0.83 — —
0.68+0.08 1.5+0.02 65.1 1.26

2.3

31.3%  38.7%(P<0.01),
25.6% 41.6% 37.8%

27.9%(P<0.05),
COD (P>0.05)

2.09,

F2 ERBMLIBEMBEKRAREREFRE
Tab.2 Background concentration of water quality parameters
in control and treatment ponds

(°C) 30.6+0.6 29.7+0.8
pH 8.72+0.16 8.65+0.25
(mg/L) 7.440.5 7.6+0.7
(mg/L) 2.50+0.34 2.99+0.70
(mg/L) 0.396+0.04 0.333+0.08
(mg/L) 0.026=0.01 0.034+0.01
(mg/L) 0.350:£0.08 0.391+0.22
(mg/L) 0.976%0.65 1.071+0.43
(mg/L) 0.351+0.28 0.415+0.37
(mg/L) 0.003+0.004 0.004=0.004
(mg/L) 8.51+0.13 8.56+0.19
(mg/L) 90.6+18 89.8+13
(10* CFU/mL) 4.140.3 3.6+0.5
(10* CFU/mL) 2.77+1.1 2.12+0.79
(10> CFU/mL) 3.32+1.0 2.2542.2
(107 cells/L) 4.15+1.4 5.67+2.1
(%) 20.143.2 21.8+3.1
(%) 7.90+1.1 7.30+1.3
2.71+1.0 3.4240.16
0.67+0.25 0.82+0.05
0.6
- XUERLE
0.5} = RMEBA

0 20 40 60 80 100 120 140 160
RE (d)

Fig.1 The concentration of nitrite nitrogen among the control

and treatment during experiment
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Fz3 IEHE X ERATLIBEMIEKREFIRE
Tab.3 Concentrations of water quality parameters in the
control and the treatment ponds during experiment

(%)
(°0) 25.9+4.8 25.6+4.7 -
pH 8.97£0.46  8.64+0.29 -3.7
(mg/L) 7.2+1.1 7.240.7 -
(mg/L) 445£2.0  3.06£0.70 -313
(mg/L) 0.665+0.42  0.509+0.36 -
(mg/L) 0.304+0.18  0.186+0.07 -38.7
(mg/L) 0.805£0.37  0.599+0.17 -25.6
(mg/L) 172412 1.01£0.46 —41.6
(mg/L) 0.994+0.74  0.618+0.39 -37.8
(mg/L) 0.093+0.05  0.067+0.03 -27.9
(mg/L) 8.02£0.66  7.95+0.58 -
(mg/L) 97.2+11 96.2+11 -
(10 CFU/mL)  5.56+3.3 8.38+5.5 50.8
(10* CFU/mL) 1.73£1.0  2.32+0.66 33.6
(10* CFU/mL) 5.12+3.9 1.89+1.6 -63.1
(107 cells/L) 4.6+2.0 2.24+1.4 -51.3
(%) 22.9+6.1 19.14£5.6 -16.6
(%) 6.50+3.4 12.6+6.1 93.7
3.19£0.58  3.38+£0.27 -
0.79£0.12  0.86=0.06 3.9
0.16
012
TE)I 0.10
0.08
% 0.06
EO
0.04
0.02
0 . . . . . . .

0 20 40 60 80 100 120 140 160
RE (D)

Fig.2 Sulfide concentration among the control and treatment

during experiment

1.78, 17%(P<0.05)
3 ,
63.1%  51.3%(P<0.01),
93.7%(P<0.01);
50.8%  33.6%
(P<0.05), 16.6%(P<
0.05);

8.9%(P<0.05);

(P>0.05)

1 3
Crucigenia
1 3

Scenedesmus
Nitzschia,
Scenedesmus Dactylococcopsis

Crucigenia

2.4

1.30x10° CFU/g ~ 7.17x10® CFU/g,
1.56x10" /g,
1.18x10° /g, 0
2.5

> >

(P>0.05)(  5)

30.5%(P<0.05),
47.0%(P<0.05),
40.0%(a= 0.1, P<0.1),
(a=0.05, P>0.05)

F4 RBUHEEYELLNEYVFRTRE
Tab.4 The biological indicators data of biofilm during

experiment
(10° CFU/g) 1.30+1.3
(10° CFU/g) 7.17£9.5
(10" /g) 1.56+1.9
(10°  /g) 1.1842.2
(CFU/g) 0

F£5 FEBAFMLIBAMIENTIRYKRERFIRE
Tab.5 Background values of sediment parameters in control
and treatment ponds

(mV) ~132429 ~116239
(mg/kg) 0.76620.61 0.45040.31
(%) 0.91+0.44 1.24+0.22

Fz 6 NIHAE T ERAFLIBEMIERDTINM A FIKE
Tab.6 Background values of sediment parameters in control
and treatment ponds during experiment

(%)
(mV)  —203+87  —141+4] 30.5
(mg/kg) 31.5£16 16.7+17 —47.0
(%) 2.55£1.5  1.5340.79 -40.0
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2.6 65%,
7 R 945
24.6% 4.3% 29.8% R
28.6%(P<0.05), 3.2 “ - ”
15.6%(P<0.01) 5
22500 R 65%,
3 b b b
7500 ; s
2385kg,
3.8 R 1.13
0.75 . s 5
, ( , 2006),
1.92 5 , >
2 2 ( b
2010)
=7 FRAMLIPEMFRAELS .
Tab.7 The yields in the control and treatment group during 50.8%;
experiment 6—11 m2’
%) 1.30x10° CFU/g, 1.56x107 /g,
(g ) 284+49 354235 24.6 118x10° /g
(%) 94.0+1.6 98.0+2.0 4.3
(kg/ha) 8010+£1440 10395+1020 29.8
(g/d) 1.72+0.35 2.21+0.24 28.6 (2008)
1.860.06 1.57+0.03 -15.6 , )
3 (2013)
3.1
; ( 51.3% )
,2010) ,
, (Hansell et al,
> 5 1980; Boyd et al, 1998)
s ( 2
2014) , 5
> ( > 201 1)3 (H')
( , 2004; , 2008) ) 5
, pH
( , 2014) ( ,2013) N
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(Bouldin et al, 1974) (Boyd, 1996),
, 1mol Imol (Boyd et
al, 1998), pH COD ,
pH ; ( , 2003),
pH pH ; - ;
0.033 , ,
( , 2008),
, 1
) ( , 2008)
, 3.4
(Boyd, 1996; , 2008) )
(Boyd, 1996) , ( ,2009)
(Schryver et al, 2008) s
b b ( b
1989)
( ,2012; , pH
,2013) Moss (1995) , (Boyd, 1996)
(POM), 46% 0.011mg/L ,
( ) 54% , (Lepomis macrochirus) (Smith et al,
5 um  POM (Hopkins et al, 1976),  pH 7 , fif
1995) 1.0mg/L (3h LCs¢)(Bonn et al,
, 1967) a3 ,
( , 2008) (Schwedler
et al, 1985),
( , 2008)
27.9%

3.3
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WATER AND SEDIMENT QUALITY IMPROVEMENT IN FRESHWATER PONDS IN
BIOFILM BACTERIA-ALGAE SYSTEM

JIANG Xing-Long"?, DENG Lai-Fu'?

(1. Fisheries College, Jimei University, Xiamen 361021, China;
2. Engineering Research Center of the Modern Industry Technology for Eel, Ministry of Education, Xiamen 361021, China)

Abstract To improve water and sediment quality in freshwater ponds in Ctenopharyngodon idellus fingering culture,
an experiment was conducted in biofilm bacteria-algae system. Experiment was conducted in 8 freshwater earthen ponds in
142days. Biofilm purifying bars were set in the treatment ponds for biofilm development, while the control group set no
such bars. At the end of experiment, compared to the control, in the treatment, effluents was significantly reduced by
65.1% (P<0.01); concentrations of pH, TN, and NO,-N significantly fell by 3.7%, 31.3%, and 38.7%, respectively
(P<0.01); concentrations of TAN, TP, soluble reactive phosphate, and sulfide significantly dropped by 25.6%, 41.6%,
37.8%, and 27.9%, respectively (P<0.05); the quantity of Vibrio and algae density significantly decreased by 63.1% and
51.3%, respectively (P<0.01); silicon algae relative density significantly increased by 93.7% (P<0.01); the total bacteria
and algae evenness index significantly boosted by 50.8% and 8.9% (P<0.05); and blue algae relative density significantly
reduced by 16.6% (P<0.05). The total bacteria within biofilm was about 1.30x10° CFU/g; the quantity of Vibrio within
biofilm was zero; sediment redox potential significantly hiked by 30.5% (P<0.05); sediment sulfide concentration
significantly lowered at 47.0% than the control (P<0.05). At last, the treatment increased fish harvest size, survival rate,
yield and growth rate by 24.6%, 4.3%, 29.8%, and 28.6%, respectively (P<0.05), and decreased feed conversion rate by
15.6% (P<0.01). In overall, the treatment gained additional profit of about 19200 Chinese Yuan (~3096 USD currently) per
hectare above the control.

Key words pond; biofilm; bioremediation; water quality improvement; sediment improvement



