J. Lake Sci.(Hia#+5), 2009, 21(1): 84-93
http://www.jlakes.org. E-mail: jlakes@niglas.ac.cn
©2009 by Journal of Lake Sciences

WA ISR 1. NIEBERESER"

Apaek !, x B ERH T, R B, TER I
(1: P E BB RS S-S WA AT 5T BN IA 5 PR 8 R E SR 2%, B AT 210008)
(2: TLIRE K SOK RN R T8 43 Jm), Jo#h 214031)

O AR R, IS R SR IR TR VR R X N TR R I I OR. SRR,
iR %2 30em BEUSA RN M TR R RS & B S ALK P POSTP Sk, e —AE IR0 AN, BRIR ISt HEAE DAY
Y — K AT PO -P B RN -143.8 Z 14.4 5-237.3 & 3047.6pg/(m*d), BiIR TR — /K ST (58 & Sk EAR TR
B IR AR R, JC R AR R T 4y, A 2006 4F 3—10 F AL TLRU — /K ST BB i B35 TORBR 0 IR AL,
BRI ORI B Wl (0 B BT IR T AR B R %o BRTURR . BFR 48 3R, EAMNEBS B8 s I AT IR T, VR BIIR 2 TH 5T
X P U B 67 A A AR TF B

KR RRER; BOEL, BRI KM

Environmental effect of sediment dredging in lake ( I ) : the role of sediment dredging in
reducing internal phosphorous release
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(2: Wuxi Reconnaissance Bureau of Hydrology and Water Resource, Wuxi 214001, P.R.China)

Abstract: A laboratory experiment was carried out to study the effects of sediment dredging on phosphorus (P) release from lake
sediments using incubation of undredged (control) and dredged cores through a year. We found that dredging the upper 30cm layer of
the sediment can efficiently reduce the interstitial PO43'—P concentration and different P forms in the sediment. The P fluxes of the
undredged and dredged cores ranged from —237.3 to 3047.6pg/(m*-d) and —143.8 to 14.4pg/(m>-d), respectively. The fluxes of the
dredged cores were generally lower than those of the undredged (control) cores, with significant(P<0.05)differences between the
fluxes of the dredged and undredged cores occurring between March and October of 2006. The sediment P in the dredged cores had a
lower release potential than those in the control cores. Our results suggested that dredging may be a useful approach for decreasing
internal P loading in Lake Taihu once the external P loading is effectively controlled in advance.
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Fig.1 Map of studied area with sampling site in Meiliang Bay, Lake Taihu
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1.2 HERESHRELIRIE

FHIR DA EERS( @110mmx500mm), K& 60-70cm K P TEIHERE 78 3, HEHE M £
HEA S0, IRAERE H RS T422(2005 4F 12 A 19 H). h TARIERE R TR ARG BT
PR M, BT A A RE AR NG DN — MR A, RIS RAE RS AU Z 7K, FERCRAESS Sh NIz [l 5
B E AT AMEE SR, FEREShIg il AR v Rkt S b sh R .

SRAEMIFERM B AL G, FANNGETC s i AERE Bk, BUH b TAE R 2 20em DU B A
T — R B A HLBE RS N ( @110mmx500mm), $R 5 FEFH UL IR I JCe s b TE 20em = BEAKEE, HIVE A
B X HRRE. Rl FHZOW A bR )2 30em IR (R IR 30cm), FHE 30em DL R RIS MUTEY)(Z)
20cm K ) b T0 2 55—V A WL b, SRJ5 7 BRI 2 DGR 3hi i 20em 7KAE, HlS Il ik AE
B, ARG FGLR A AR VE VR 1 B /K R A R] 4 JRUIBORE s K. FEARE TR it FHAR f ZE 38 %, Dol T, AR
TURWR o AR S AL MO, JERERERA S 37 38 I KR v, AR 308 90 JES 5 AT JE 01 FH 42 I ik AT 4R 1k
JE(400W), Fie IRy R 0 K IR EAT 1 FR (IR 22 +2°C).

SR TSRS W T TR S SRR, (ERRI, A 2 JE RIS BURE Sk A ok, A AR
BRI IR 5B A R R % KRR ek ik, 4 2 JA— B TR YR ER( ©100mm>x200mm,
2 21 RAE AW IORE S AL PR BV OB, E b F0 8 o 1 AL RIS EL A R 1 i AR . AR
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Fig.2 Vertical profile of sediments characteristics of the initial sediments cores

from December 19th 2005, used for microcosm experiments
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Fig. 3 Vertical profile of different P forms distribution of the initial sediments cores

from December 19th 2005 used for microcosm experiments
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Fig.4 Isopleths for percentages of labile P in the undredged and dredged sediments cores sampled monthly
in the laboratory microcosm experiment(Dec. 2005-Dec. 2006)



AP UK AR ERIIER SR | MRS HEA 89

2.2 [E)BEK A AR TR MBS (SRP) 53 70 4HE

VRS PR (SRP)ZE ] BUK A9 70 A BB WL A Z= A MR8 5), BIR 5 AR B X BEUEAT AR BL A L
vk, BEAEA TR, FRITOMENN, RAKE AR RO M, A F M. 2 mEm i
(OB IR FY R R IR (0—2cm) ] B 7K SRP — B AERF R EAR IR, #REEJE I 3-40ug/L(K 5b); {HAR
R UTUARY) B SRP AIBEZR T 22 S 0K, WMLl 9-752ug/L(I& 5a). Bk B, 7E—4ER9 IR f b
RELR DU I BR/K i) SRP R 2407 & T VR U

a: X% SRP(ug/L)

0-2
650
550
2-4 T 450
- 350
5
= 4-6 250
150
681 75
25
10
8-10
12 A
2005 2006 iE
0-
300
2-4 220
’g 140
i 461 —
S —1 60
6-8- — 20
— 10
8-10 L]
12 12 A
2005 2006 AR

P 5 RS H YBTIR 5OR R TR AT BK SRP ¥ 2 S5 2k
Fig.5 Isopleths for the mean interstitial SRP concentration in sediments of the undredged

and dredged cores sampled monthly in the laboratory microcosm experiment
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(A 22 50, SR AHAE 2006 4F 3 H = 10 H SR A B BEIGHE o B3 (P<0.05) K TR BLIR AL
3 iTit

3.1 MR HRMBREETK

PABIZE G B (LB-P, NH,Cl $#2BUCS)RIG TR, R8T 15 BBk (TPYR/ING LU, (0 8 E N TR
KAE AR ELAE F 2L R A A o SRR R 1) ARG T, R BIR DU h BORA B A BB O TG I,
M 2006 4F 3 A FFUAH A LA BRI R AT T —15 (8 4a). FARESE A S8R AR AL 5 ) gk
Vos ok V5 PR (SRP) Ve J3E 78 Ab R 34— 30, 3k 45 SR EIE T FABRES & A B2 BB s g 2 Il K Ak &
W) MEAR AL BRI B ZE Y. IR VTR A B & A A B (R T IRV & i, AR TS &
TE SRR A BT hn, E4axt & m gD (F 4b). FABRSE & B (LB-P) N BIIHA 2 A5, Wil
SRR WIS JUIR A R AR /R P12, B2 30cm i) LU RO B IR DU A & SR A, T ELTE
e AR p 5 X IR UTRUIAE H— BRI & i, A B R ).

Ruban %A N AEES TCHLBE(NATP) S5 A7 HLEE (OP) M ¥ 76 AT B A i . AR4S TEHLBE (NaOH $REHUE)
fRFHE 5 Al Fe. Mn E ALY 5 S EDES G108, TERERGL T T LRSI AR KA, B4
B AAG DU A 0 5 K A RS TER Aa HLBE AR S A MURSE & A, &t e nl
BROE A, AR K P AR TCHUBE 5 A HLBE 7 TR B0 T b S RO B B 3), BMEiR 30em fEls
R DT TP RS OB 5 A MLBE DY & &, DI DR i PRI TR 258 04 R TR

1 DU —/K S 1 B A i 1 CP (AR IEDR 22, 2006 4F 7 F 34 i)
Tab.1 Exchange fluxes of phosphorus at the sediment-water interface

(mean#standard error of the mean of the replicates, No data in July 2006)

B 1] R SRP il it (ug/(m*d)) K
(1/4F) () s Bk P
12/2005 5 30.8+10.4 14.4+£7.1 0.263

1/2006 5 -5.1£1.6 4.3+£2.7 0.040
2/2006 7 21.7+8.1 8.2+1.5 0.234
3/2006 10 26.1£3.8 4.6+0.5 0.005
4/2006 15 17.7+4.3 -30.7£16.0 0.043
5/2006 20 200.3+49.1 -17.7£6.0 0.011
6/2006 25 3047.6+£184.1 -60.7£21.4 0.003
8/2006 28 528.7+£31.2 -29.4+6.7 0.001
9/2006 24 1335.5+£223.8 -127.1£71.5 0.003
10/2006 22 435.7+100.3 -143.8+£29.5 0.005
11/2006 15 -237.3+£33.4 -89.1+24.2 0.023
12/2006 8 -120.1+£38.7 -25.5£7.6 0.130

FSWE(AP, HCI S S — BOR IR B KA W5 45 5 25, R PN TERR IR $5 3% AU TR h B ES BT
JRURA— L, 3 A et T LA 3o O A PR B, i T 224 Sl A A A A v
A B )R LR/, 355 L A S e B B AR X R E B PE DA G, MR S A BOWTSE, $5E(AP)J2
DUBRI B AR RUE B S, L T B M DU hoik AR B 252°), i FLAS REZE TR (0 A 2L
Sl R LR, BHLETR 30em 5, BARUTBWIESHE(AP) S IR/, (0 FESBE AR 5 R,
JIt UG R DUAR Y Hh B B R KU 5 /N (P 3).

3.2 BURN BRI HIM N SRR AR EER
AIRE T, BEIR 30em 1] LA RURBDBERLGER D), X5 EA KA 2, s Ryding /Y
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g, RS R A PR L 5 2 R A B R O 2R 357 1T LA/ 50%; Peters 2 AR DB U2 140
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TR K A ST B S S Fick SR — @ A TAEAY, K - SV ARV PR (SRP) R R TR
5 IR R (UL BR ) 2 R i il LA e R 2. o i TR A T R R A e, R
T b rh T B T N 4 RS2 5 K VE (8] 2), BRR TR FL B BN TR B R X IR, TR fL
BRI, AR TR R, WTARRI TR R, ZANER /K L SR SRP He FERAE 22 LR B
WXFHR/INIIZ, DT 1R TTORR ) 9l 168 e U R 1 D0/, 73 /IR BE X6 7K A T 8 i o 235 PR AR A2 M G,
R A H A AL

TR A B IR 1 2 2 TR (0—20m) [B) BR K HH s 14 0 M (SRP)— E 4B RFAE A K (B 5b),
XAV FEGUR M UTE) RZ T T #R A 2. IWUTE AL I v A3 {8 1T DA Hh 62 A
30cm DAF YUY 2R E(Eh<200m V) B TR (K] 2), BLIUEIL 30cm JG RIZUTERMI N B A R 2 7 55
FREH IS LFEAMELEA. #1602 HBURTBEIEIE R FellDRAIYNTRE, HRNE
JRUURR ) 2 8 5K £ AR W R Fe( 1D A SR XER 1 A0 5 28, X2 IR T2
B, R W ARSI A B A . I Mn iRk S5 Rk A IR, RS E
ATHIAVE FAPLHRIE AR S o8 A 2 Y,

I BRAK AP A TG PR B (SRP)YAY 4341 52 A BG40t . SRl SR S 1t i R i e K230, )
B A ZEIBK o SRP ARFFRAR MM, AR5 5 ZeRfi 25 1R 1 T SRP Wi T, EAKF iR
JEB T, SRP MAERERE R MR B, BB IR T [, SRP ¥ Ji bt =2 FEAR(E 5). 764 A v ] Btk
SRP & FEAE AL 5 UURU AN LSS & S (LB-P) LA H AR — 2, 33X 45 S Wim 25 70 10 B 4 i A A O DURR
WHEAESRZRMAEYTE . ISR RN A F RS P R 2, RN SCTHEH] 28°C(F 1).
(Tt 2 L S B0 T B B A, ) B S SO W A (g R 4, 2 S A LI 3 4
ST 1 R DR AR IR B (2 o S A 300 R R B O i, e RN R e T K AR T B R B IR S
T i PR M A RS,

TERES AR, HRAEEZE 10em VIR EIFEK SRP ¥R SR FER T RE R4 BITEY(A 5). X
ANGE R AT UH KT R TURR Y T 55 0 T A T v S AR Y 5 A R A BT & 3, Do 8k, SRBR A
HRUTEIA LL, BR TR b i Bl 5 4 PO A5 i 2 eI 0 AR, ZERG R0 R vh A L2 & S B (LB-P) 1Y
2 %ot b RN T R R B ARG, PO IR TURR W B AT 5k S R0 1, BRI K - B 1) SRP
VR B B IR 2R T AR B v 6 L BB /K £ ST 1 B RO R VA A M TR MR ZE T BRUK 5 BB K Z IR vk
JERR T AR AT BIR ORI K A S T4 /IN Y SR e B o JBE phe S 265 7 042 U AR A e EL AT A /N R R i i e

4 Hig

SUEARIKI A GETE AU AL PR EOIRGL, BFFEA R R TS X HR 30em AT RIAT R I A0
TRy Ay, FREAS B A4 DU — K S I AR R . IR OB 2 i e 1 S AL = RE RS AR 4y iy Bl
W TUR /K ST AR, B2 TURU) rh 2% PRI 25 BT BN RO T, 25 2R 3R, 1R
BEHERCS B AR B RTEE T, JRVEHRIR AT A g W5 DXl A I 67 7 T e ) it 2 —
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