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Abstract: We measured nutrient release by the freshwater snail Bellamya sp. under different environmental conditions. In
addition, we examined the effects of Bellamya sp. on water transparency, nutrient concentrations, growth of naturally-
occurring phytoplankton, and its interactions with Hydrilla verticillata Royle, Elodea nuttalli ST John of Lake Taihu,
China. Results showed that the rate of nutrient release by snails was affected by water temperature and the food they stored.
The release rates increased with temperature increases. Nutrient release rates by snails were higher after they fed than when
they were starved at the constant temperature. Bellamya sp. increased the transparency of water column on a short term,
while the release of nutrients led to measurable increases in concentrations of nitrogen and phosphorus. The nutrients
released by Bellamya sp. , combined with adequate temperature and illumination, allowed phytoplankton growth to exceed
remove by snail feeding. At the same time, nutrient release by Bellamya sp. promoted the growth of Hydrilla verticillata
Royle and of Elodea nuitalli ST John. A survey of Bellamya sp. in Lake Taihu showed that snail biomass in the submerged
macrophyte-dominated areas was higher than that in areas dominated by phytoplankton, and the submerged macrophytes
played an important role in the distribution of snails. Collectively, the combination of biomanipulation of snails and

restoration of submerged macrophytes shows promise in countering eutrophication, and improvement of water quality.
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IRUR Fe T BB R BEE B R . FIBRIR A SR , 46 TR SR AR SR B R (R, T TG
IR . PRIBFRE Z AT, BRI RZ M E YR, K R HRZE K SOk 4 EER .

1.2 SEmiEit
1.2.1  FBRIRE IR RIS 7K P58 iy e

K AR IR — R BT R DK AR B BRAE Y A& SE 50, 75 — BB 20 TR RS B SRk I 254 v, 28 IR
JCE W E] 48h DL R PR AR o B IR A HS o 5 MR (2. 85 ~ 5. 06g) — AT S00ml =, LIRS
HURRFE RIS B, BRE L T AR 8 I PATHAE, SEIMAEC IS A h 347 . 20 I & 15°C 25°C R B IF 4L
Tk EARBERRAN A, RSB STUKED IR 7 DIRRIR, BT 28 KK 8B LB G
W, EARESABOBG N IR S EREOR, WA . X RARHUR . WA AIRA 12 S PATRE, LT
M8 A 11 H&E8 H29 H, MERAKIELA SR RAMBERRAM, B2 Chl. a, [ 24h Py SE54H FXE IR
HIK IR BIFYI R (SS) AL .
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HRIE AR A AR A B R UKE A 3 Fad 3=, BI4M15 5 A (L) #1110 4~ (H) 3F
WRIBHE &, B F — AR ERIZ(C) , LR B AR ENR 1, LA B RCIRS T T, SCH E R A
JEFE7E 28.5 ~31°CZ A, $EFRmfIEIh 1, WESLIFTE UKW AEY &, 3R B TUK Y 22
AB L, SEIRT7E B2 2% B B B AR 2 -8R i , T AR i A AR < BE R 43 BESI
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Table 1 The submerged macrophytes and Bellamya sp at the beginning of the experiment

kbR YL/K#E%) Submerged macrophytes B2 Bellamya sp.

Experimental style {3 H. verticillata (g) %R E. nuttalli (g) A¥( Number(4~) H: ¥y Biomass(g)
L(4*) 7.72 £0.49 8.01 £0.28 5 15.99 £0.73
H(4*) 7.72 £0.50 8.01 £0.29 10 33.90 +0.59
c(2*) 7.72 £0.51 8.01 +0.30 0 0

* FRVATHET B Represents the number of replicate sample
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Fig.1 The location of sampling sites in Lake Taihu

1.3 Z¥lE 5%

e 0. 45 wm EEBRET A FLUE BT U8 /KL T s Vs Ak L U (TDN) (WAt E08% (TDP) (& &((NH . 4-N) Al
BERRIR (PO, -P) , R UERI/K AN 2 B & (TN) (BB (TP) . M43 (Chl. a) R 90% N B2 BT EE )5 , F
FOLHEITE . BHR(SS) Fi Waterman GF/C S IE G T, T+ A2 — M FRFEFRE. JiKH
ISR R ) R BT KB AR TAEAR A B A BER . T 0 A B SRR A I AT
2 ELWER
2.1 REMRE T AR A SRR 13 5 L3R

15°C B, B IR i FOIR S T R AR BRAR 1Y) F- B R 2R (63. 2 g /(g-d) R 2.316pg /(g - d) ) &
B TR T P BB % (48. Opg /(g+d) FI 1. 836pg /(g-d) ) (I 2A Fi2B) . [RIE},15C R FRIRE
FOPBIRERL ((55.60 £4.95) pg /(g-d) ) B B & FRERAR KT B BEAGE R ((2. 073 £0. 120) pg /
(g:d))o

25°C Y, PR T IMRIR BB RRAR I B 35, FHTE 2. 964 g /(g-d) o YURIRES T, BB
FRAR B AR T R EORE , SF BN 2. 664 g / (g-d) (18 2C) , &3 IR EE T SRR B OB BAAR 117 25
R ((2.819 £0.075) ug /(g+d) ),

R2 ZWHERGEEFRBEN (mg/L;Chl a: pg/L))

Table 2 Variation of water column nutrient during the experiment

i H Item TN DTN NH, -N TP DTP PO, -P Chl. a
VI4A1H Beginning 2.76 2.08 0.36 0.231 0.049 0.021 6.70
SCBG4 Treatment 6.23 £0.26 4.00 +£0.30 2.69£0.28  0.415+0.051 0.114 +£0.031 0.038 +0.002 118.92 +23.33
X B4 Control 1.60 £0.55 0.96 +0.08 0.25+0.04 0.084 +0.044 0.019 £0.003 0.009 +0.001 1.96 £0.98

2.2 IPBRIBNKEREE BRI

MRS RGBS KRS I BE BB SR i WA .. MK 2D "I/, /KRB Y T (SS)
WREEWIIR1E N 28. 20mg/ L, 24h J5 , X FRALB IR WIVR BE A BT T R, P98 0 19. 82mg/L, T £ 56 20 o B IR W)V
BEAH 4.98me/ L, [RIFEHER 2 A1, LI AUK A RBEE 30 & B RIF IR MM SRR B R ER AR E
Hahn, WX A KARE R & B SR EAR L, A AR BT .
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Fig.2  The nutrient release of Bellamya sp. with the different states and the influence on suspended substance

AASTTEAMBRHI B 15T T BERAR BB BL C:25C T BERRAR I RS 00 D: BRBRIRXT BRI A: 15°C , the release of

NH; -N; B: 15%C the release of PO, -P; C: 25°C,

2.3 FRBEXTUKFEYE K KRR

IRIR BN A Y RIS MRIRS, 5 HILF R R M RN AR K3 LRERE
7, EEIMRIRAE T P REEAN A PR B B LB SRR IR, 8 R R BE AN 20 BERSO i, 308 P 25 1 3
A 10 ANFEIRAG H A, R HCE 5 AN3RRIRE L 4, 28 fbie/ N AR MR K C 41,

the release of PO -P; D:the influence on suspended substance of Bellamya spp.

F3 IBRHRFRFENEHERREVE, KEMSERHTL
Table 3 Variation of Elodea nuttalli ST John and Hydrilla verticillata Royle after experiment

R E. nuttalli

M H. verticillata

A Ttem Yt (35 Sy R Yt (35 SYHEN
Biomass(g/g) Length(cm) Node(4™) Biomass(g/g) Length(cm) Node(4™)
L 0.11 +0.04 1.17 +0.80 0.00 0.66 +0.03 5.00 +1.28 1.00
H 0.48 +0.02 3.00 +0.96 0.00 0.70 +0.04 7.63 +2.01 1.29
C 0.02 +0.01 1.00 +0.52 0.00 0.48 +0.03 4.75 +£1.38 0.75
2.4 A[RIAZSHIX AR FNTTKAEY) 7346 B 1E O

ARRWR A Y RLRI X, R4 B 1) AT 3h ) B IR AR MR | J7 4% 48 1 18 ( Semisulcospira. cancollata) | 3%
BH% N2 (Radix sp. ) . & f W12 (Alocinma longiccornis ) It Ja] Wi ( Corbicula fluninea) . = ff W 4 ( Hyriopsis
cumingii) % KBRS Yy, F BEFA: 90 B S BIE 4 135 5 243. 09ind/m” 1 254. 97g/m” , FL AP B 1 25
A& 535 b S 5 86. 3% Fl 60. 1% , FL/KAEY) ) Fh 38 32 B A5 7 5 (Vallisneria spiralis) | 4 1 B
( Ceratophyllum demersum ) | % M 2 ¥ . 7 5 R F 3& ( Potamogeton maackianus ) . JK & B ( Myriophyllum
verticillatum) . JH 5 ( Potamogeton crispus) 58 , 07 /0 & ) Z K HR 7 3% ( Potamogeton malarianus) , / [R] [X 38§,
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YUK Ay R T 5 /M g 535. 36g/m” , B KB g 2526. 81g/m” , HOFIJME R 1523.19 g/m’, T #E R X
MRS G VUK A K, HR M3 Pt 32 3 L SE B MR e 3, 3 BE P-4 18 43 51K 102. 46ind/m” 1
891. 66ind/m’ , TR LKA Sh ) %8 BEAL (5 3] 1. S4ind/m’,

3 it

ISP T HE i 2 A WA B AR T S T B ARG B o 78 S b TR 120 A T B4 R L AR 3
REE Y BRSER I, BB H R R T R 2 AR R4, RS A RN TE R B ACER R R
U S MR E BRI, LB SR A B RO R AR AR ] o AR SO S B S U IR R EOR S S W PR b
MBS SRR TR AR, 1 — R TR BE VI P I, B M5 3 30 R i o4 B U B 185 I 38 1 5 24 7 [ — R BE e, Y
RS T RIS Sk TR HOE R B 8 TULRIRE

L eh PRI K R R R BRI K A SRR R R B AL . BRI IR 4 A IR AT fe K
A UL PR TR 220 S AR, IBRK A B R W S B TR ) A K A R v W 4 B, 70 i P I 9 3 8 Ak
B, (AR STk R A VA R S A & B hn ) | RIS SEIR B I I A 25 R 4 ik
PR, A I SE I 2 K A SRR R R 15 B BRI ORI P, 5 Se M S0 4H K AR 7B Sth & R BER A
TERE R EMRAEF# SHARE S BRI ARV IRHIE T 38 BE ik A5 B BRI R 308 S5 th & B 4y
TR S B (0 T B B 1 PR AR B 0L K IV E A, TS R M B K & WS B EWH N,
S AT , ASE RS B MR LA PR WS BB . R B K TR I B K B S A T SR R - S R
T 5 U 725 2 A T AR B VR R BTN A OB R I 2 A BRI TR AR R KRB S A L (B A
KRB SRR BRI B B F Ak s B

PR IR o SE I K A SR B S Rk A B I, TR BETTK A A S SR IS RO . 78 S RSB IEAE 1
AR BRI I B (L 200 H 40) b, oIt R B TR B AR W B R R A B S B, U (L B 3 ) 8 75 T
SH(C ) ,3 FE T RRI B SRS R AR, o2 R R IR F2h & B LR 3h 51 8 i 7 (e, T
T TESEE K AR ZS RGeS B T S 0 A LA AR 0 1 78 A 3 T T R L S A B
SRR P E SRR VORI A RFE IR KA T R EE R AR
H S0 TR BRI AR TR SE W T YUK A 32 T, B R HL 3R 2 B 26 628, I B B K AR A I A K . )
B, AR R AP IR AR FIR R B K AR IR 22 5 MRIEL 25 I B 0 B 1 A K 7 B 1 R T
mxteaENEERZREAERS ., W Lymnaea( Galba) turicula X483 19 4= K K H A W& W) 2840 ER A B
BRIV, (E IR TSR K A A A K % 1 B A SO Y o A SE G o B M A X AR SR SRS
MR B BB RS E R . OB R 4 B AR B A M B AL ULk , SRR IR 46 - B 3
HIPEHEVE B I B K TR R . SERR I /K IRTE 28. 5 ~31°C , TP SR B 10 B 25 5 JRL A K s T4y, T -
S TF SR B IR TR A A WA UK Y A B ST M I 22 B — E AR BRI A K28,

P IR S S 1 A 2K R R R4 1, o 57K AR AR I A3 AR B EIAR 6 o R AR R DX RS AT 3 4 Fd
SAAR 2 AR, LU VR 2 AL AT SR U, BT I X AR AR 2 RSO R v TR X MG, B 1
VUK R IER SRS I EEAESE T .

TEB B ALKk, 33 5| HEIER 4 KRR RS vl 76— e R BE B3R B KAk i B B, AR = s 7
IR E R Eh IR R T K AR AR BT, TP HEZK SRR IR . DK XT SR A K IR R B 4%
SFEIEIVE R, K ARG AR R AR IR, T R KBRS A e 2 T, IR LG R . BRI, WL
FKAB ) B R AR B W AT 2 1) BEIC BRI 58, 76— E PR BE b TR K AR AE S R G PRI A
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