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Top-down effects of Anodonta woodiana on nutrient concentration & phytoplankton
community composition in a microcosm ecosystem
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Abstract: Microcosm experiments were conducted to study the impacts of intensive cultivation of Anodonta woodiana on nutrient
concentration (different forms of phosphorus and nitrogen) and phytoplankton community structure. The results showed that the
bivalve increased the concentration of total soluble phosphorus, total soluble nitrogen, and water transparency, but had decreased the
concentration of particle nitrogen. There were, however, no significant influences on the total phosphorus, total nitrogen, and
ortho-phosphorus. The intense filter feeding of Anodonta woodiana strongly restrained the growth of phytoplankton. Apparent
changes of phytoplankton community structure were observed. The percentage of Cyanobacteria sp. decreased greatly, while the
percentage of Chlorophyte sp. increased during the first 30 days’ experiment. There was a slight increase of Bacillariophyte sp.
percentage, but no change of Cryptophyte sp. The bottom-up effect of nutrient (i.e. phosphorus, nitrogen) on phytoplankton, which
was significant in the control (no feeding), had been shifted to the strong top-down effects based on the Spearman correlation analysis
between nutrient concentration and biomass of phytoplankton. With the decreasing of phytoplankton abundance, a sort of filamentous
alga, Ulothrix sp., and some attached algae had gradually inhabited in the microcosm system. This study suggested that the use of
intensive bivalve for bio-manipulation may not be a good method to changenge the eutrophication status significantly, although its
suppression of phytoplankton and improving of water transparency were observed in the microcosms.
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mg/L, One way ANOVA Fi%, P=0.570). SCU0ZH 5 %] M4 00 o itk il & i 25 55 100 35 (=8 ALV 1
=0.046 mg/L, SZ¥4H HOF14=0.066mg/L, One way ANOVA F:56:, P=0.020). 5 £ JC 1 b i) 755 25 BE SR 4
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Fig.1 Dynamic of concentration of different phosphorus species between the treatment
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Fig.2 Dynamic of concentration of different nitrogen species and OD4g between the treatment (@) and the control (o) microcosm
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WREAEIF SR WL SRR ER & A B 2. Hosper 2535 H, 24 DKM I8 £ 5R FE R 3 — &
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Tab.1 Correlation coefficients among different factors in the control

WEE  DP DN TP TN PO/ -P  400nm  EVFHE  EIE6E
Wi 0.772""  0.0384  0.341 0.609™ 0795 -0.120  0.962" 0555  0.811"
MEE 1 -0.062 -0.097 0529 05957 -0.318  0.855" 05647 0.732"
DP 1 0.368  0.404 0.367 0.196 0.040 -0.244  -0.086
DN 1 0.146 0.523"" -0.010  0.188 -0.101  0.182
TP 1 0.628" -0.157  0.608" 0.738"  0.561"
TN 1 -0.184  0.746"  0.376 0.742"
PO, *-P 1 -0.17 -0302 -0.274
400nm 1 0.576"  0.795"
BIEA 1 0.680"
IR 1

*RPONAR R, *HEHR KR W E (=18, 5% W ETEKF).
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T FLBEE B A A B L, B e SR 2R 26 K AR K, R A JC I R A A8 BT AR A RO ZE i i
BRETEEFRAMAT, =ML Hyriopsis cumingii Lea)Xt & IR AU AEE Y IE BR 14 I 2B A 3=
A 2 — 1] F DL s K R B A T RE A RS,
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Tab.2 Correlation coefficients among different factors in the control

WEE DP DN TP TN PO,/ -P  400nm EIFA BT
A 0.861™ -0.252 0.0165 -0.123 -0.01 0.276 0.648"  0.121 -0.037
WEE 1 0269 -0.249 -0238 -0.216 0.065 0592  0.014 0.133
DP 1 0347 0219 0445  0.161 -0423  -0.517"  0.011
DN 1 0.439  0.817" 0.289 0.09 0.142 -0.607""
TP 1 0.489  -0217 0226  0.658 -0.087
TN 1 0.094 0.009  0.007 -0.375
PO,*-P 1 0.0748  —0.205 -0.372
400nm 1 0.528" —0.144
BIRA 1 -0.237
ek 1

* R AAHICREL, *HEAECC R B3 (n=18, 5% EHHIKT).
3.2 XEHREZ M
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AR B RS Q) T M e b8 TR A, BAIMKEE AL F T 2 AR STE T
B, DI AT AR B — L PR ME 2 O 2B, 5 AR TC A B (9 B0 Sl e VR U S 1 B e A A DL R
JUASDT T : (1)IEEEME AR (2)BEREVERRIRG )RR LA . 32k E F2 AN 1 H2 (4 ML i B AT LA 2l o mT
DA 7R AR 28 R GE KO I Ui VR R = A 5 ), BRSBTS 56 RV 7 o8
A R GEKT T FREES F TC 1T B 1 o 28 B D B VR e B2 A I 25 B R )

AR B S5 7 T VR I 9 v 2 B U T LA Kb R AT U D S i 2 B R AR W i, O LR R R A Y
AP b RS AR A5 26 W1 DL S S0 £ A 00 14 0 sl vl IR K AR v 85 R R0, AT vl R
TR M AR AR ME — 2 A, F IR AOBLFE S A U £ B4 N 28] — o R B O e B e A K e,
FEAT DAL KPR o A B0 I e A AR L

50 T X R AR 28 R G LT A BT A 1 PRI S A A R IR, S IR UE T BB TR R 1
TV I X 7 2K 1 48 e PR AR M — B, (HR A AR S R YK I i S vk Z k4= A
T R IR R, AR T PRIE RS AR i ARG, (PR R BT TS T LU R R, Tk
ST U P I 9 2K G S A T o L) SR, 3K 5 B o AR FH (R A 7S 2R S 43 B B £ ) 0 £
XU SRR AR, RUIE R R BT, R ISR A Y b, AR IR
IR & B SR KA B T R, T ol o S5 ) SR S D B T RO A A E G R DR A, T RE R T
EAES TAEMB ARG AR, 25 P12 0 (08 % BE AL SEIR T AR 5 1 LR P o 350k 0 H— BAR
X — IR AT LI UE L3RS (1A 4).
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