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25 kg), 33 cm (150 L) , (removal
, 72h 2 efficiency, Ep)!'"!
4 6 Bl 10.2 cm+0.4 cm,
4.2 ¢cm+0.3 cm, 6.3 cm=+0.3 cm, Er=[(Cs—Cr)/Cg]*100%
130 g+19 g, n=36; + , ), :Cp » Cr
’ Er>0 ; Er<0
13 27 40 /m’ ,
, 1.4 %t oA
3 ; SPSS 22.0 one-way ANOVA
304, s two-way
; 19~22°C, ANOVA
1.2 #RREHHH =
121" p<0.05 ,
104 ’ oH Design-Expert 8.0
(response surface) (6]
(HI98120 , HANNA) (SevenGo proTM
METTLER TOLEDO) (SevenGoTM , 2 #R
METTLER TOLEDO) (TN-100 Protable _
EUTECH) pH DO 2.1 STEFBARG R
, 1 , pH DO
Chl-a ; pH 30d 6
(DR6000 , HACH), (P<0.05); DO 20 30d 6
IN TP, NH,"N, (P<0.05); 10d
NO; N, NO, N, (P<0.05), 30d (P<0.05) ,
PO, Chl-a 10d 20d
(P<0.05); Chl-a
1.3 EHREHHHE 10d  20d 30d 4
(P<0.05) Chl-a
T 1 BRI EH(Anodonta woodiana) 33121k 8 #5 B 52 1
Tab.1 Influence of Anodonta woodiana on physicochemical parameters
(d) / ( /m® pH DO(mg/L) (mg/L) (NTU)  Chl-a(ug/L)
0 /0 7.7+0.18 6.4+0.4 29942 3P 10.1x1.74 13.7+0.3"
10 /0 7.340.2% € 5.6£0.4 31142%€ 4.7£0.7%8%  30.2+8%4
/13 7.5+0.04° 5.7+0.14 321424 B 2.1+0.6° 11.145.5% 4
127 7.5£0.01° 5.5+0.1 32444 B 1.140.4° 7.4+1.5%4
/40 7.5+0.01° 5.3+0.04%* 3244548 1.0£0.2% 8 5.041.3%4P
20 /0 7.7+0.38 5.6+0.1° 327+38 4.8+1.4%%  10.2+0.3%P
/13 7.6+0.1 5.540.1% 4 325+18 1.9+0.9° 6.8+0.8% B
127 7.6+0.06 5.240.1% 332+0.6%8 1.0+0.2° 5.0+£0.5% A8
140 7.5+0.02 5.1£0.03% AP 327+6° 1.2£0.5°8  4.6+0.9"
30 /0 8.0£0.3% 4 5.5+0.8° 358+19%4 4.5+]1.48 5.54£0.5%C
/13 7.940.04% 5.240.04%> B 338+1.5%4 2.7+0.1 4.7+1.6° 8
127 7.940.02% 5.240.1% 344434 3.1+0.8 3.7+0.8% B
140 7.740.01° 4.8+0.1" B 338454 3.4+0.1% 6.9+1.1%4
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20d 4 10d 6 (P<0.05); NO;-N 10d 2 20d
, 79.2%  83.4% 2 6 30 d
3z ey (P<0.05); NO,-N 10d 20d
22 MERZNYH 6 (P<0.05) ,
2.2.1 NH,-N TP PO, NH,-N  20d
2 N 2 4 (P<0.05); TP 20 d
NH,"-N ,NO;-N (P<0.05); PO,> 20d
., NO,-N TP PO, 4 (P<0.05)
TN NO;-N NO, -N NH,-N TP PO, 20 d
TN 20d 2 6 30d 2 4 , 90.9% 55.6% 52.9%
%2 BRI AHAnodonta woodiana)3TEFE S 2 (B AL mg/L)BIS M
Tab. 2 Influence of Anodonta woodiana treatment on nutrient concentrations (unit: mg/L)
@ ( //m3) TN NH,-N NO; -N NO, -N TP PO,
0 /0 9.3+2.84 2.1+0.6* 0.43+0.06° 0.002+0.001 0.17£0.02  0.17£0.02B
10 /0 6.2+1.28 <0.01%¢ 0.80+0.1>*  0.002+0.001° 0.12£0.02  0.12+0.05"> B
/13 6.7+0.3 0.32+0.5> 4 1.2740.06**  0.018+0.01**  0.17+0.06  0.14+0.01%> 4B
127 8.5+2.8% 0.68+0.4% A 0.770.06" 0.021£0.009**  0.06+0.006  0.10+0.02°
/40 7.9+1.3 1.33£0.45%%  0.77+0.3° 0.02+0.01%4 0.12£0.07  0.17+0.006*
20 /0 5.0£0.98  0.11£0.02%8  0.57+0.15%48  0.002+0.001° 0.27£0.15  0.17£0.07% B
/13 7.5+1.0° 0.02+0.006* % 1.13+0.25%48  0.002+0.002°>®  0.11+0.08*® 0.10+0.03*>®
127 5.8+1.2°8  0.01+£0.02%®  0.63+0.23%°  0.002+0.002°>®  0.12+0.1° 0.08+0.03°
/40 6.9+0.3% 0.03£0.006™>"  0.87+0.15*®®  0.005£0.001*%  0.16£0.1*®  0.17+0.11°
30 /0 5.5+0.3%%  0.05+0.03" 0.53+£0.25>%  0.001£0.0006™  0.32+0.07  0.23£0.03*
/13 8.6+1.4° 0.05+£0.07° 0.77+0.06%  0.002+0.001>®  0.24+0.08  0.18+0.03*
127 6.3£0.6" 28 0.04+0.07® 0.77+0.15° 0.002+0.003°>5  0.14+0.16  0.14+0.04
/40 6.5+0.8% 0.03£0.01° 1.07+0.1° 0.005+0.0006> B  0.29+0.16  0.21+0.1
2.2.2 ( 3) ,TN NO;-N NO,-N TP
PO, (P<0.05),
, TP PO, TN NH,-N NO,-N PO,
(d) ® (P<0.05), NH,N NO;-N  NO, -N
TP PO, (ER) 1
P<0.01, d t Er (P<0.05)

Ex 1p = —285.80710 + 83.31452d + 16.65190¢ — 3 W58 ®
0.70710dz — 8.42742d* — 0.30560¢* (R* = 0.8511)

Er pos =—192.15747 + 58.70690d + 11.99620¢ +
0.15088dr — 8.44895d* — 0.26496¢* (R* = 0.9770)

TP PO, , d t

(7]

[13] [13]
B

0.6 L/( h),
3.99 (27 /m’) 22.63d 3.69 13 27 40 /m’
(25 /m’) 23.69 d, , 5 95 154
68.9% 58.1%
23 HrhA RGBT o
10 /2017 /41 / 11
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Fig. 1 The response surface of the effect of Anodonta woodiana with different density and treatment time on removal effi-
ciency of TP (a) and PO,*(b)

*3 BRI AHAnodonta woodiana) L IERT B FIFEEENEFRSEMNZIN
Tab.3 The effect of treat time and culture density of Anodonta woodiana on nutrient concentrations

F (fa) (P)
TN 7.072 3 0.001
5.088 3 0.007
x 1.498 6 0.218
NH,"-N 29.765 3 0.000
2.366 3 0.094
x 10.722 6 0.000
NO; -N 2.342 3 0.096
8.290 3 0.000
x 2.586 6 0.042
NO,-N 15.738 3 0.000
10.166 3 0.000
x 2.725 6 0.034
TP 2.874 3 0.055
3.454 3 0.031
x 0.503 6 0.800
PO, 3.725 3 0.024
4.624 3 0.010
x 0.742 6 0.621
3.0 FARE MBI (160 /m’) ,
0.5 mg/(g:h) 4 , DO s
pH Chl-a ( D,
pH 79.2%  83.4%
, ©l  Kim , , (16]
(5] Chl-a ,
pH s 2d 61% 64% ;
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0.169 mg/L)
N P N P 23]
I’\I pli4. 241 ,
NH,"-N 5.5 mg/(kgh) '
N P, (Dreissena
polymorpha) N:IP 20 1,

TN NO;-N NO,-N

(25-26] petersen %)

12 /2017
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E

N P)

( 3,
TP PO,
58.1%

Chl-a NH,N TP PO,",
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PO, 68.9% 58.1%
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Purification capacity of Anodonta woodiana on nutrients re-
leased from pond sediment

CHEN Xiu-bao, LIU Hong-bo, SU Yan-ping, GE Xian-ping, YANG Jian

(Key Laboratory of Fishery Eco-Environment Assessment and Resources Conservation in Middle and Lower
Reaches of the Yangtze River, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences,
Wuxi 214081, China)

Received: Jul. 16, 2017
Key words: Anodonta woodiana; sediment; nutrients; purification

Abstract: Microcosm experiments were conducted to determinate the purification capacity of freshwater mussel
Anodonta woodiana on nutrients released from pond sediment, and to study the effect of mussel systems by differ-
ent density and treatment time. No significant effect was observed on pH, DO, and total solid solution. Significantly
reduced levels were found on turbidity and Chl-a (P < 0.05), and the maximum removal efficiencies for them were
79.2% and 83.4%, respectively. The purifying effect of 4. woodiana on nutrients was significantly affected by cul-
ture density and treatment time (P < 0.05). The total nitrogen, NO; -N, and NO, -N showed increased levels. In
contrast, the levels of NH,"-N, TP, and PO,’ were significantly decreased (P < 0.05). The maximum removal effi-
ciencies for NH,"-N, TP, and PO, were 90.9%, 55.6%, and 52.9% respectively. Furthermore, analysis of response
optimization showed that the removal efficiencies for TP and PO,’ could possibly be elevated to 68.9% and 58.1%
respectively, if the mussel systems are assigned at density-time of 27 ind./m’-22.63 d and 25 ind./m’-23.69 d. The
present study suggests that 4. woodiana can be effectively utilized in a purification approach for sediment eutro-

phication.
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