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Space Distribution Characteristics and Diversity Analysis of Phosphorus from

Overlying Water and Surface Sediments in Taihu Lake
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Abstract The physi-chemical indexes in the overlying water and surface sediments of Taihu Lake an eutrophic shallow lake were
determined. Then the isopleth maps of spatial distribution of each parameter were illustrated. The results show that the concentrations of
SRP TP and TN in the overlying water and TOC TN and TP as well as phosphorus fractions in surface sediments exhibit distinct
diversity in spatially. The lowest values of TP and TN were 0. 05 0. 88 mg- L' respectively. The concentrations of Fe-P ranged from
29.13 10 258.31 mg- kg~ '. Besides the northwest lake regions high-load Ca-P was surveyed in the South Taihu Lake and East Taihu
Lake with the highest value of 357. 68 mg- kg ™'. The highest concentration of OP 371.91 mg- kg™' was detected in the northwest
region of the lake. IP takes up a greater proportion of TP than OP and the highest value is approximately 50% higher than the lowest
value. Fe-P has higher percentage in IP compared with Ca-P. Significant correlation between Fe-P SRP and TP showed that Fe-P was
the important phosphorus source of the overlying water R 0.49 0.64 . Furthermore high Correlation coefficients between TOC TOC
C/N TN TP and phosphorus fractions suggest that higher concentration of organics was favor to the accumulation and burial of
nutrients. The high-load contaminants exist principally in the Zhushan Bay Wulihu Lake Meiliang Bay and the northwest region of
Taihu Lake. Significant heterogeneity of nutrients distribution in space of Taihu Lake connects with direct action of emission load of
sewage. Simultaneously different biogeochemical behaviors of each parameter play an important role.

Key words phosphorus fractions space distribution isopleth maps surface sediments Taihu Lake
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Fig. 1  Locations of the sampling sites in Taithu Lake
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Fig.2 Isopleth maps of spatial distribution of physi-chemical indexes in the overlying water and surface sediments of Taihu Lake
1
Table 1 Values of physi-chemical indexes in the overlying water and surface sediments of Taihu Lake
/mg- L7!
TOC ® TN TP Fe-P Ca-P 1P OP
SRP TP N /N l ] l l 1 l
/% /% /mg- kg™ /mg- kg™ /mg- kg /mg- kg /mg- kg™ /mg kg~
0. 00 0. 05 0. 88 0.13 2. 66 36. 63 363.87 294. 66 29.13 25.54 30. 12 82.62
0. 06 0.16 4.60 1.89 16.14 76.53  1534.76 912.79 258.31 357. 68 563. 64 371.91
0.01 0.07 2.63 0.74 8.32 62. 18 859. 66 560. 47 88. 14 212.83 298. 54 189.53
Std. D 0.01 0.03 1.04 0.37 2.85 10. 23 264. 56 153. 16 60. 24 64.59 117.24 54.75
2.13 1.67 0.39 0.79 0.44 -0.65 0.57 1.03 1.77 -0.96 0.32 1.03
4.28 2.32 -0.81 1.47 1.26 -0.26 0.41 0. 46 2.17 2.04 0. 66 2.88
1000 Fe-P ==0P ——Fe-P/TP —<OP/TP |¢ 2 /mg- L7
CaP ==TP ——Ca-P/TP ]
800 | @ Table 2 Grading standards of lake eutrophication/mg- L.~
2 600} 40 33;
éb 30 s TP 0.005 ~0.013 0.01 ~0.05 0.02 ~0.50
s 4007 20 B TN 0.25~1.00  0.49 ~1.20 0.86 ~4. 08

2003
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Table 3 Pearson Correlation coefficients of physi-chemical indexes in the overlying water and surface sediments of Taihu Lake
SRP w TP w TN w TOC C/N @ TN s TP s Fe-P Ca-P P op
SRP w 0. 00 0. 00 0. 64 0. 80 0. 68 0.18 0. 00 0. 00 0.77 0. 04 0.07
TP w 0.62"" 0.83 0.16 0.99 0.98 0.01 0. 00 0. 00 0.55 0.01 0.10
TN w 0.58"" 0. 04 0.90 0.50 0.89 0.20 0.51 0.27 0.50 0.11 0.91
TOC 0. 09 0.25 0.02 0. 00 0. 64 0. 00 0. 00 0. 00 0. 00 0. 00 0.45
C/N -0.05 0. 00 -0.12 0.79" " 0.40 0. 05 0.43 0. 68 0.03 0.09 0.93
@ -0.07 0.01 -0.03 -0.08 -0.15 0.94 0.85 0.96 0.07 0.12 0.09
TN s 0.24 0.42" 0.23 0.82"" 0.35" -0.01 0.00 0. 00 0. 00 0. 00 0.30
TP s 0.53"" 0.63"" 0.12 0.49"" 0.14 0.03 0.65"" 0.00 0.02 0. 00 0. 00
Fe-P 0.49"" 0.64"" 0.20 0.53** 0.08 0.01 0.77"* 0.79"" 0.14 0. 00 0.11
Ca-P -0.05 0.11 0.12 0.52"* 0.38% -0.31 0.57"" 0.40" 0.27 0. 00 1. 00
P 0.35 0.43 0.28 66" 0.30 -0.28 0.84"* 0.69"" 0.72"" 0.73"° 0.78
opP 0.32 0.29 -0.02 0.14 -0.02 0.30 0.18 0.66"" 0.28 0. 00 0. 05
1 Pearson w s * % p<0.01 = P
<0.05
Ca-P OP 7
. Ca-P
Ca,0H PO, ,
38 Ca-P 41
op op
CaCo,
39
P
? Ca-P . Ca-P op 1P
TP 45% v
3 C/N
. OP C/N 4 ~10



4 959
C/N >20 “® 4 Qu W C Dickman M Wang S M. Multivariate analysis of heavy
C/N metal and nutrient concentrations in sediments of Taihu Lake
China J . Hydrobiologia 2001 450 83-91.
5
C/N . I D
* .C/N  Ca-P 2005 35 I 3344,
6
Ca-P J. 2004 33 4 423432
TOC TN TP 7 Luo L C Qin B Q Song Y Z et al. Seasonal and regional
variations in precipitation chemistry in the Lake Taihu Basin
China J . Atmospheric Environment 2007 41 2674-2679.
“ " TOC 3 )
— -
J . 2004 16 4 10-20.
47 9 pH
J . 2004 24 6 707-711.
4 10
J . 2009 30 1 52-57.
1 11 2007
SPR TP TN J .
TN TP TOC P 2007 19 4  357-358.
12 Rydin E. Potentially mobile phosphorus in lake Erken sediment
J . Wat Res 2000 34 7 2037-2042.
13 Chowdhury M Bakri D A. Diffusive nutrient flux at the sediment-
TP TN water interface in Suma Park Reservoir Australia
Hydrological Sciences Journal/Journal des Sciences
TN . Hydrologiques 2006 51 1 144-156.
2 Fe-P Ca-P Fe-P 1 ]
P 17.5% ~43.5% Ca-P 45.8% ~ — ) T
2006 18 3 207-217.
85. 1% . 2 15 Ruban V Brigault S Demare D et al. An investigation of the
Fe-P origin and mobility of phosphorus in freshwater sediments from
Ca-P Bort-Les-Orgues Reservoir France J . Journal of Environmental
Monitoring 1999 1 403-407.
3 P TP OP IP 16 Lijklema I. Koelmans A A Portielje R. Water quality impacts of
sediment pollution and the role of early diagenesis J . Water
Fe-P Ca-P SRP TP Science and Technology 1993 28 1-12.
TP Ca-P 17
Fe-P I 2008 29 2 3382-3386.
SRP . CaP OP 18
_C/N J . 2004 24 2 147-150.
19  Jin X C Wang S R Pang Y et al. Phosphorus fractions and the
TOC  Ca-P
effect of pH on the phosphorus release of the sediments from
Ca-P different trophic areas in Taihu Lake China J . Environmental
Pollution 2005 139 288-295.
20 Zhou AM Wang DS Tang H X. Phosphorus fractionation and
1 M . 1993. bio-availability in Taihu Lake China sediment J . Journal of
2 Environmental Sciences 2005 17 3 384-388.
J . 2007 38 4 329-334. 21 Kelderman P Wei Z Maessen M. Water and mass budgets for
3 estimating phosphorus sediment-water exchange in Lake Taihu
J 2003 33 8 China P.R. ] . Hydrobiologia 2005 544 167-175.
760-768. 22 M



960

31

23

24

25

26

27

28

29

30

31

32

33

34

35

1990. 162-164.
Pardo P Lopez-Sanchez J F

Rauret G. Characterisation
validation and comparison of three methods for the extraction of
phosphate from sediments J . Analytica Chimica Acta 1998
376 183-195.

Ruban V Lopez-Sanchez J F' Pardo P. Selection and evaluation
of sequential extraction procedures for the determination of
phosphorus forms in lake sediment J . Journal of Environmental
Monitoring 1991 1 51-56.

Ruban V Lopez-Sanchez J F Pardo P. Harmonized protocol and
certified reference material for the determination of extractable

contents of phosphorus in freshwater sediments-A synthesis of

recent works J . Fresenius J Anal Chem 2001 370 224-228.

I 2008 37 3 290-296.
] 2004 49 15 1523-1528.
I 2005 25 3 300-306.

Lean D R S. Phosphorus Dynamics in Lake Water J . Science
1973 179 4047 678-680.

I 1999 11 4 376-381.

Séndergaard M Jensen J P Jeppesen E. Role of sediment and
shallow lakes J

internal loading

Hydrobiologia 2003 506-509 135-145.

of phosphorus in

I 2002 31 4 321-328.

Jensen H S Thamdrup B. Iron-bound  phosphorus in  marine
sediments as measured by bicarbonate dithionite extraction J .
Hydrobiologia 1993 253 47-59.

Holdren G C Armstrong D E. Factors

affecting phosphorus

release from intact sediment lake cores J . Environmental
Science and Technology 1980 14 1 79-87.

Kim L H Choi E Stenstrom M K. Sediment characteristics
phosphorus types and phosphorus release rates between river and

lake sediments J . Chemosphere 2003 50 53-61.

36

37

38

39

40

41

42

43

44

45

46

47

Golterman H L. Sediment as a source of phosphate for algal

growth A .In Jung W ed . Interactions between sediment and

freshwater C . Hague Junk Publ 1977.286-293.

2005 5 4 19-22.

I 2002 20 3 416-420.
Kaiserli A Voutsa D Samara C. Phosphorus fractionation in lake
sediments-Lakes  Volvi

Chemosphere 2002 46 8

and Koronia N. Greece J
1147-1155.
Gonsiorezyk T Casper P Koschel R. Phosphorus-binding forms in

the sediment of an oligotrophic and an eutrophic hardwater lake of

the Baltic Lake District Germany J . Water Science and
Technology 1998 37 3 51-58.
IIr. J .

1994 16 2 63-71.
Bai X L Ding SM Fan C X et al. Organic phosphorus species
in surface sediments of a large shallow
Taihu China J . Environmental Pollution 2009 157 89

2507-2513.

eutrophic lake Lake

] 1995
17 5 81-87.
Meyers P A Ishiwatari R. Lacustrine organic geochemistry. An
overview of indicators of organic matter sources and diagenesis in
lake sediments ] 1993 20 7

869-900.
Mee A C McKirdy D M Krull E S et al. Geochemical analysis of

. Organic Geochemistry

organic-rich lacustrine sediments as a tool for reconstructing
Holocene environmental conditions along the coorong coastal
plain southeastern australia A .In Roach I C ed . Regolith
2004 C .Canberra CRC LEME 2004.247-251.

J . 2000 31 5 530-534.

J. 2004 24 4 405-410.





