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Comparison of Filtering Abilities of Korean Freshwater Bivalves and Their Filtering Effects
on Water Quality. Hwang, Soon -Jin*, Ho-Sub Kim, Kwang -Hyun Choi, Jung -Hwan Park,
and Jae-Ki Shin (Department of Biological Systems Engineering, Konkuk University,
Hwayang -dong, Kwangjin —gu, Seoul, 143 -701, South Korea)

This study was conducted to compare filtering abilities of three species of fresh-
water mussels (Cobicula fluminea, Corbicula leana and Unio douglasiae) and to
evaluate their filter feeding effects on water quality change in experimental enclo-
sure systems. Mussel feeding in both laboratory and enclosure resulted in decrease
of particulate material, such as chlorophyll, total P, SS. In the treatment with 600
individuals of mussels, chllorophyll concentration and net primary productivity
decreased from 87.3+4.5 ug/L and 106.3+8.8 ugC L1 hr-! to nearly the same level as
the mussel-free enclosure (25.0+0.5 pg/L and 15.6+13.3 ugC L ! hr-1, respectively)
(P<0.05, n =6, ANOVA). In concert with the decrease of chlorophyll concentration,
not only was the transparency enhanced from 0.48 m to 1.2m but also the suspended
solids and total phosphorus decreased from 22.0+1.0 mg/L to 7.5+0.5mg/L and 133+
0.8 ug/L to 70+0.0 pug/L, respectively (P<0.001, r?2>0.71, n =11). Although slight
decrease of SRP concentration and the increase of inorganic nitrogen (NHs-N and
NO2-N) were observed in the mussel addition enclosure, there was no statistical
difference between two enclosures. Based on the filtering rate on phytoplankton and
nutrient release rate in forms of feces and pseudofeces, Corbicula leana appeared to
be the most efficient filter-feeder among three mussel species. These results indi-
cate that Corbicula play an important role in controlling particulate sestons and
thus it could be applied as a biocontroler for the water quality management in lakes
and reservoirs with algal blooms.
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Table 1. Chemical characteristics of domestic wastewater
added to enclosures. N.D denotes under detec-
tion limit (< 0.02mg N/I).

Parameters Unit
Amount add | 80
Total P mg/I 114
Soluble reactive
phosphorus (PO4-P) mg/l 56
Total N mg/I 305.2
Amonium N (NH3-N) mg/I 287.0
Nitrate N (NO3-N) mg/l 0.86
Nitrite N (NO2-N) mg/l N.D
BOD mg/l 225
COD mg/l 221.1
Suspended solids (SS) mg/I 33.0

o} (FR; ml mg AFDW-1 h-1).
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Fig. 1. Chlorophyll (chl. a+-pheo. a) and total phosphorus
(TP) concentration in water column of each treat-
ment after 24 hr feeding. C.f, C.I and U.d denotes
Corbicula fluminea, Corbicula leana and Unio do-
uglasiae, respectively. a, b, and c indicates signi-
ficant difference between control and other treat-
ment (P <0.05, ANOVA).
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Fig. 2. Suspended solids amount (mg) in upper water and
bottom water (a), Exponential death rate (R) (b)
and filtering rate (FR) (c) of phytoplankton in each
treatment of feeding experiment after 24 hr. C.f,
C.lI and U.d denotes Corbicula fluminea, Corbicula
leana and Unio douglasiae, respectively. a, b, and
¢ indicates significant difference between control
and other treatment (P <0.05, ANOVA).
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Table 2. Inorganic nitrogen (NHz-N, NO2>-N, NO3z-N) and phosphorus concentration in each treatment at the start of the
experiment (To) and after 24 hr (T24). a, b, and c indicates significant difference between control and other
treatment (P < 0.05, ANOVA). N.D denotes under detection limit (<0.02 mg N/I).

NO2-N (ug N/I) NH3-N (mg N/I) NO3-N (ug/l) PO4-P (ug/)
Treatment
To Toa To Toa To Toa To Toa
Control 17.5+0.1 18.4+0.412 0.05+0.01 0.17+0.022 N.D. N.D. 9.0+0 7.6+0.962
Corbicula fluminea 22.6+0.92b 0.30+0.02b N.D. 7.0+0.542
Corbicula leana 20.6+1.30% 0.28+0.03° N.D. 6.8+0.622
Unio douglasiae 21.2+2.78% 0.41+0.01°¢ N.D. 11.6+2.84°
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Fig. 3. The variation of secchi disk transparency (SD),
chlorophyll concentration (chl. a-+pheo. a), and
net primary productivity (NPP) in control and
mussel treatment enclosure.

Tx w3 Hd 87.3x4.5ug/LellA A|zke] 7 el whet
25.0+0.5ug/L7HA] A &H o= 744stgw vbd, v 2+
AME 5L Al7] Fdell 7] 17.4+0.5pg/LoA] Z
A 36.7£3.4ug/L7HA] ZIFsEAEE A Bl gE
(223+1.0pgll) o2 Ztasigel AESgaE Que
9] Ztae} vlEo] AEEHIES] 13 QA= 7 A
2 Foll A u|=8F Ao w 7F438k T (r2>0.54, n =54,
P<0.001). 27 6007047} £S5l A]7]ell &= A 2] el A
9 1x AJAkE2 106.3+8.8ugC Lt hriz djzo

(43.8+£0.0ugC Lt hrt) val 259 A= =9for}, 114
o] ol = 279} u|=q FFE/HA] FH4sd (15.6+
13.3pgC L1 hr 1) (P<0.05, n=6, ANOVA).

2Ne A B g B2Ee HqasEE vHA

3 gler, o]t Aoz <l HoJof 2] AL
A AR AR A 2] o] 8Tt o]l AR Y AT
742 ekeizl niel mpaw, Mol gt 2ol F7He] 2
AlE]7E Mz Aelghd, 5T 2o A9 AdPH
AAE ke dbdel|, B dAFolA AREE A ol A
AL FAPEAA S s Aoz 48 A slo(Lauritsen,
1986; Way et al., 1990; Hwang et al., 2001). o|&] g+ =7}
o) Wolglo] gt AEUA §5 sl = Aol 3%
2 F= B7del gelomA] MY e He (10~
20°C) (Walz, 1978; Reeders and Vaate, 1990; Fanslow et

.1995), AA 5 wEke kol ol BAIA A

41—‘5*’4 o) wolujeh. 1 gel e Holgew ogHE =
7o) 224 3 A2 293 2h9) DEE 445
I WA FHo] ¢l (Winkel and Davids, 1982;
Sprung and Rose, 1988). Y& {7} $A3tE= A7) 9
Corbicula leana?] o358 ohs olxH, =AU

259 WESh we PP Brke Tl F2 9l
q AH) BAGNN B e Aede
(Hwang et al., 2001). &, A &-Z3 T E2]
29 Hxrh v¥ o Aee AE E
aet A Rl A3k 2] I8 A&
(Dame, 1996; Strayer et al., 1999), ¥ <1 o] A 1007} A
7250 A Im?) T4 o] Fo] AWE} glodd A
=93 o] F=z A™WE 4 9)S Aotk Welker and
Walz (1998)= 2 odFox] 6007447} £l A]7]2)
9% (1257) A/m2) Rt 2u) o)A} =& e (350 =
/m2) unionids?} &3} FFHA e T3t A sFA)
<+ B3k v} glek
207 B E A FolA S:A AT 119 FE7HA
T A FAbele] Z zbol7t $l%lem, 7mg OL 9
o ¥ pEoz 4451 Ui (Fig 4). pHE T
ZAE Aole] Aol 119 F ol %ol veht, 4
E]——’rﬂ] v)3)] o =4 =9k} (P<0.001, n=6, Student
“test). Z79) Aol whe Fledokle) Sela 27}
= BARA) dgtow, B QAFAReIA) Aol He
#3l= Aol dA8it (P>0.3, Student t-test).

= QlpdRelHe] 429l (SRP) FEE: FHpFs)
Hha Zrbelelerl grasiglen], 2hel Al whe
AN FE Z7he BAHA skeleh(Fig. 4). ¢
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Fig. 4. The variation of temperature, dissolved oxygen (DO), pH, soluble reactive phosphorus (SRP), ammonium nitrogen
(NH3-N), nitrite nitrogen (NO2-N), total phosphorus (TP), total nitrogen (TN), chemical oxygen demand (CODwn),
and suspended solids concentration in control and mussel treatment enclosure.



Filtering Abilities of Freshwater Bivalves and Their Impact on Water Quality 99

Camire |

Chil=T™ 1 50,5 -18,2 L

an | i b |
5 n=l ™ ;
T il S
= . -
= 30 i’
=

:

- . ' |
£ I S .
= | = -
| | l -
= | ™

m A

| "
1
05 ks D7 o8 89 10 11 1.2
T™ (mgM/L)

|4l 5
- ]
= 120 1 :lmﬂrll . NN
'gt_ i bl
= oA
E.
= H .
=4 .
"__é {l
= »
= £ !
- ‘_ Lr -'I'._
z ¢
=d'. LL| B | '__-\.'. - fae g T . -‘1
Fa a4 - i...-"' ¥

Ay sep e My e

L1}

Treatment |
Chl=TFx 1.4-151
TGl 1 -T2 |
% n=2X31 - 2
_E'; - Pl AN L =t ..
= [ ]
i » ™
= w 4% .
= Kb [ ]
E (T
o ]
= o3*
o i 4
]
% .*"
i+ =
1] b 1l il #i [T T

T {pgP/L}

Treaimieni '

4  NHI
E 50l | i hl
&
J=|:|.||||| |
E
= ! x
bl E
wE » 0 0 » . |
= | am® L/ |
E i | i o e

Az Bep e M e
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