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F1 T2, T3 RBOBFRUMR
Table 1  Physical and chemical properties of T2 and T3 sites

%2 Poly-P ¥ NaOH-P Ryt A %
Table 2 Methods for the extraction of Poly-P, and NaOH-P
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Fig. 2 Vertical variations of TOC, TN, and C/N atomic ratios in surficial sediments
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Fig. 3 Vertical variations of TP, Poly-P, and NaOH-P in surficial sediments


http://www.cqvip.com

722

E 000 http://www.cqvip.com]

AW 165 3 (200745 H)

FRA&IFEVIEIA. B4, NaOH-P 2 51EW) TP R EH
BN A3 2 T # AR DR v ] A 9 B R 9 B
WA B KGR R, B Poly-P 1845 &A%
B mEERR, KE— P UAMBHRHAEE
TR, BRA KUY Poly-P Y E BRI KR
AL U2 e ?
231 3B EIEERR

M TR — B H A5 — E K Poly-P, ABA
KMEBTFEYTH Poly-P RERKHUHELE
AW HEEEFWKENTIRY S, §RIUERY
KBS 10N, e TEAN 0.1 mg™, 444
P IREIREANAETEMN 1%, BBASRIT
BT S IS P 2920 107 mg, 53X 5 KR SCI 4%
RAEEET, FHIAENIZA 2 KW Poly-P 9 FE
K., KBTE 20 2 60 FERMELHEI T KEM
FIEESR K, R EAIKEER & AR,
Froental oA . TR, BMBMEDR
HdskiE R, FAAEE M 20 e 60 FERAEF
B MR 70 £+, 80 FERBE A
90 FRAMTANEEMEMT AN, BEFERY
ERTMERERTURT M2, #lin, 1991 4E 6
BeMmKHEYR R 22772, 8 AR 42552 ¢,
10 A0 42074 «, BHifKIRERMEY RS 600
mgL”!, FEMATRMTEILS) KSEREEKX
P, A BRI BRI RIS, (HE KSR A
Ak BE KAEYE, FHAEFRLBOREREH
BE. FERRMFET UM, XAE KASERDIM,
BME K ATA B VIR R LA 74y, WA RESE 2
FEfRSEFTA B, HIk, KBBmEmEERAEh
A YR N %2 KBTS Poly-P ) =B R,

EEEFRMLBET, AHBATEESBURY
BN EEMBHL, T Poly-P IF2X/MBHCHEESA
Bz —0, YR, XMCHRSRBEN,
B TR S AR R S 2T AR STy 1Y,
Poly-P 2 BKAENRER FIE SR8 & MAtA2 T 4R
W), FAREESSBEROHBEAH, Hit, hg
BB LR FEE B MIETUIE, Poly-P
A PR TR B EREA, X438
MR IR B SRP, R TFUiRms b gLy
BRI, B XA SR, Poly-P A XKk
HIBHER A EE M, NA R TFAREEESR
AT R i3EH , T2 & Poly-P 3.5 TP ALY 3%,
T3 &5 4%, Hit, EBEREEBIAY, Poly-P thiZ
TIRYIBHC N — N EEARE .
232 3AEER 3 094 A AL

B, X5RBIRYER K NaOH-P il ik

FEAEHNKR, T2 & NaOH-P LUTE4 TP 4
B 15%~21%, F¥R 18%., 5 T2 gifftL, T3
& NaOH-P G4y TP A LB R, M
17%~47% , 394 26%., NaOH-P & KT TP
HEEA ISy, T NaOH-P ST b a] g4
VIR B EEA IR . BARTRMR ARG AT LA
SBAEVBIKE, NmEfh T U NaOH-P (1
FRERWREE, ATMMEAHRT ™M, Fe-P, Ca-P.
AL-P 2 KBTS TP =B S, Bl
NaOH-P # & B4 R4 N X2 2 B ALk
SRR M A TULBE, MARBKBEHE
B%. 5 NaOH-P ML, Poly-P HiXHLEFaE HAS
RHEFKT . KIS BERFIREIA, /A NaOH-P
DU TP MEEAMRTS, BHERENER, X
H NaOH-P AJSE B e R A B, MATE B> &4
Poly-P BRREL, B, KUIEWEEN NaOH-P
W Poly-P Z FFLABEB IR AR T ERA,

HR, X5 KK EER K DO BE ¥ Eh
AR KiiR—NRKEA, KR R5AELT,
KE-TIRY R A ERLRERTH, BEHN
W FISCIZE R (£ 1) HEER Tx—&0, K
R B KR -UUR ) A E AR 9 DO W BE A Eh 22
RFTF Poly-P B R BRFEAR ), X 24248 Poly-P
RETRHOEERE,

Ja, XATREtL S5 KK EER A TH TP /&
BEWEHE - MR, B 20 42 60 £/ LUK,
KKK TP MERERELRE—HEMKHN, K
20 42 60 LM 0.02 mgg’ T EIMIER 0.2
mgg' 2 XE—ERE FRBEE T IRY S
B RBRR T .

24 ZHMETEICROABEREN

51 AT R AL, K Poly-P BYULELD
SRBATRM T KRR EERLSIRE, RS
KEEEFRNBRENBIMGE, BRES LY
BEHE KSR T2 S7E S5 cm AT E] T Poly-P
BIETE, 1M EBEETHE, 3 cm ETHA TR, T3
STE 9 cm ALFRKRNE] T Poly-P WUFELE, M Ltk
EZEEFE, 5 cm ZTERAFAIEER g K, T2
M T3 AKX HNERER, FHLTTRYMRA %
HHERFBEKR, FEOMEREEMNRERRBEAER
A, BpETRLC R Bt A ZE R, T2 1 T3 &6 2°Pb
TIRERZEE R, T2 SA 5 cm 42520 1980 s 4E,
T3 HBI9 cm Ab#5H 1950 s, 5 cm 4bt#)% 1980
sP, SHETRICRE—3, Poly-P HLK BT Kb
A LM 50 ERUSRKIEREERL, UK
Ja 80 SERLIE B EFLmBIaE B ", T2 &1


http://www.cqvip.com

% % KRB b SRR L AR B X

E 000 http://www.cqvip.com]

723

RARAE T A 20 tH42 80 4E{CLAUR KR E B IRk
BIRPTRRICE, M T3 SAMURFE T H 20 tHA 50
EALIE, KBIRIR: BEAUK PR S E S 209K
REBERML, WARMET 80 LR KERERE
BRI EMIITFICER,
3 &5t

FE TR Poly-P #9 EERENHIAA
AW, MARBARNRAE. IRPREN
NaOH-P itk . /KIAKEF A DO Bk & Eh
J& Poly-P #iLIMFAH EEHH, W/KEERE TP
R B R R —E FURIER . 7E/KIK
MAA YRS NaOH-P 1Y TP EEH M,
AT B PR B RUBAIA S, Poly-P BRI HEIC 4
BA—NEERS, RefdE— L mi AN
B AR K S B0 & B IR AL TR B i iUkl
Pro AR, BEG BRI A BBy R,
UURR Poly-P IR E BEM (T Sem), &
BT MEE A RS SR E RN, K EERL
FREE R E I A4

Bift: Rost o B R o B W IR 5 I8 P 5 P K
MBESRAAR RS ERMATSIRHET PR
BEY X o

B2 30Kk

[11 CHAPRAS C, AUER M T. Management models to evaluate phosphate
loads in lakes [A}//REDDY, O’CONNER, SCHELSKE. Phosphorus
biogeochemistry in subtropical ecosystems [C]. Lewis Publishers,
New York, 1999.

(2] NEWMAN S, ALDRIDGE F J, PHLIPS E J, et al. Assessment of
phosphorus availability for natural phytoplankton populations from a
hypereutrophic lake [J]. Arch Hydrobiol, 1994, 23: 201-205.

[3] KHOSHMANESH A, HART B T, DUNCAN A. Luxury uptake of
phosphorus by sediment bacteria [J]. Water Res, 2002, 36: 774-778.

[4] HUPFER M, RUBE B. Origin and diagenesis of polyphosphate in lake
sediments: a *'P-NMR study [J]. Limnol Oceanogr, 2004, 49: 1-10.

[S] SANNIGRAHI P, INGALL E. Polyphosphates as a source of en-
hanced P fluxes in marine sediments overlain by anoxic waters: evi-
dence from *'P NMR [J]. Geochem Trans, 2005, 6: 52-59.

[6] GOLTERMAN H, PAING J, SERRANO L, et al. Presence of and
phosphate release from polyphosphates or phytate phosphate in lake
sediments [J]. Hydrobiologia, 1998, 364: 99-104.

[7] KENNEY W F, SCHELSKE C L, CHAPMAN A D. Changes in
polyphosphate sedimentation: a response to excessive phosphorus en-
richment in a hypereutrophic lake [J]. Can J Fish Aquat Sci, 2001, 58:
879-887.

(8] &Aafl, EXH, B, F WIHTIRYIBERRLL M 0BT
LA, 2004, 13(4): 493-496.

Negative sorption of phosphate 0;1 lake sediments [J]. Ecology and
Environment, 2004, 13(4): 493-496.

(9] #EEHL, 8, RE, F. WEYERAM KBTS W
HIBHISEIRBIF (). FHEALE, 2006, 25(1): 24-27.

SUN Xiaohang, ZHANG Yu, ZHANG Binliang, et al. Microbal ef-
fects on phosphorus release in Taihu Lake sediments (J]. Environ-
mental Chemistry, 2006, 25(1): 24-27.

(10] FERLET, TKBE, M, % KMTBY K REERERTHIG

REgf: 2. BRBRALENH RE LRI BAE,
2006, 18(3): 207-217.
FAN Chenxin, ZHANG Lu, BAO Xianming, et al. Migration mecha-
nism of biogenic elements and their quantification on the sedi-
ment-water interface of Lake Taihu: 2. Chemical themodynamic
mechanism of phosphorus release and its source-sink transition [J]. J
Lake Sci, 2006, 18(3): 207-217.

[11] ASPILA K I, AGEMIAN H, CHAU A S Y. A semiautomated method
for the determination of inorganic, organic and total phosphate in
sediment [J]. Aanlyst, 1976, 101: 187-197.

(12] EBRFERS SRKMBEAK LR ST ERES. KHBK LN

S RM]. U S EFRERE MR, 2002,
Water and Wastewater’s Monitor and Analytical Method Editorial
Board of Environmental Protection Administration. Water and
Wastewater’s Monitor and Analytical Method (M]. Environmental
Science China Press, Beijing, 2002.

(13] Z4E38, SA4EF, BRER. K¥ATHRRALE SYEM] LR
F# R4, 2004,

QIN Bogqiang, HU Weiping, CHEN Weimin, Process and mechanisms
of environmental changes of Lake Taihu [M]. Science Press, Beijing,
2004.

[14] 2308, ZRABTRY P EORBSKERYTRD]. PEFER
2, 1997, 17(5): 418-421.

LI Wenchao. Nitrogen accumulation in the sediment of East Taihu
Lake and biological sedimentation of aquatic plants [J]. China Envi-
ronmental Science, 1997, 17(5): 418-421.

(15] aBt, BEEE, WF, ¥ AREFHERIAMITBEY PATRI)
PEFFHRIE, 2004, 24(3): 261-264.

YANG Hong, Y1 Chaolu, CHEN Weimin, et al. Records of human ac-
tivities in the sediments of Lake Donghu, Wuhan [J]. China Environ-
mental Science, 2004, 24(3): 261-264.

(16] MEYERS P A, ISHIWATARI R. Lacustrine organic geochemistry~an
overview of indicators of organic matter sources and diagenesis in lake
sediments [J]. Org Geochem, 1993, 20: 867-900.

[17] REAR, W, NBRE, ¥ KBTI BREE AL SR X
()] BHHRSHE ML, 2005, 25(2): 25-30.

WU Jinglu, LIN Lin, LIU Jianjun, et al. Environmental significance
and stable isotope signatures from sedimented organic mater in Lake
Taihu (J]. Marine Geology & Quaternary Geology, 2005, 25(2): 25-30.

(18] BAVERR, T8, REF. KT THNBREERGIBENIAEI

BUCR()]. £EHIFHE, 2005, 14(4): 526-529.
CHEN Shiyue, YU Xingxiu, WU Aiqin. Lake nutrients accumulation
process from lacustrine records in the Middle and Lower Reaches of
the Yangtze River [J]. Ecology and Environment, 2005, 14(4):
526-529.

[19] OLILA O G, REDDY K R. Influence of redox potential on phos-
phate-uptake by sediments in two sub-tropical eutrophic lakes [J]. Hy-


http://www.cqvip.com

E 000 http://www.cqvip.com]

724 HEEREE 16 B 3 (200746 S H)
drobiologia, 1997, 345: 45-57. 67-74.

[20] JONES J G. Bacterial in freshwater sediments [A]//Nedweil, Brown. YANG Qingxin. Algal bloom in Taihu Lake and its control {J]. J Lake
Sediment microbiology [C]. Academic Press, London, 1982. Sci, 1998, 8(1): 67-74.

21] FEE, NHAR, B4z, & APKBEFRERLEAESKE [23] ARk KITPTHBMANTERL: SIBMB. FRMKIDR
W] I, 2006, 15(3): 453-456. (D] REA: SEMNEBRBREFTILH, 2006.
LI Jun, LIU Conggiang, XIAO Huayun, et al. Summer phytoplankton ZHOU Zhihua. Paleo-environmental change of the Lakes in the Mid-
diversity and water quality evaluation in northern part of Taihu Lake, dle and Lower Reaches of the Yangtze River, China: Study on carbon
China [J]. Ecology and Environment, 2006, 15(3): 453-456. and nitrogen Records of the Lake sediments [D]. Guiyang: Institute of

[22] B0, KBKEREREHREBTED]. BEP2E, 199, 8(1): Geochemistry, Chinese Academy of Sciences, 2006.

Detection of polyphosphate in surficial sediments of Taihu Lake
and its environmental significance

LI'Jun', ZHOU Zhihua', ZHU Zhaozhou?, CHEN Xiaojun’, WANG Shilu', WANG Fushun*
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Abstract: In N-limited lakes, polyphosphate (Poly-P) has often been considered as an important P sink with anthropogenic enrich-
ment, but which has been few reported in P-limited lakes. Taihu Lake is a both P-limited and typical eutrophication lake. The sedi-
mentary records of Poly-P were investigated to recognize its depositional mechanisms and the eco-environment changes in Taihu
Lake. Low concentrations of Poly-P in the sediments are found in Taihu Lake, ranging from 0.004 to 0.065 mg-g"'. The NaOH-P,
which accounts for about 22% of sedimentary total P (TP), is a main composition of sedimentary TP. The concentrations of Poly-P
have increased during the latest years (the top 5 cm sediments) with the increase of the nutrients concentrations and the algae bio-
mass, which may be responsible for the deposition of poly-P in the sediments of Taihu Lake. In P-limited lakes, Poly-P sedimentation
could be an important P sink stored by algae without increasing algae biomass when there is high algae biomass and large fraction of
NaOH extractable P (NaOH-P) in sedimentary TP. In addition, the increase of Poly-P concentration in sediments is a sensitive indi-
cator which can reflect the accelerated eutrophication caused by the increased input of anthropogenic P in the past.

Key words: TP; Poly-P; NaOH-P; eutrophication; Taihu Lake
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