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Abstract In order to investigate the influence of sediment physical and chemical characteristics on the vertical distribution of NH,
PO; ™ and NO; and their diffusive fluxes at sediment-water surface pore water equilibrators Peeper were employed to obtain multiple
pore water profiles from reed and bulrush sediments in Lake Nansihu wetland. The results showed that sediment properties in the
planted reed and bulrush fields 1i. e. water content porosity KCl-extractable NH,” and NO, were generally greater than those in
seldom vegetation and the porosity in 2-5 e¢m depth subsurface sediments increased by 57.5% 34.6%  respectively. Nutrient
profiles of NH,” and PO}  at sediment-water interface exhibited a nearly exponential increase with increasing depth including a
concentration maximum at a 8 ¢cm depth where there was a spike in the NH,” and PO}~ concentration. The diffusive flux Jx across
the sediment-water interface could be calculated from Fick’ s first law. The flux calculations showed reed could effectively decreased
NH, diffusive flux and the NH, diffusive flux the maximum flux 3.57-4.48 mg/ m’- d in reed field was nearly three times
greater than the minimum flux 0. 90-1. 24 mg/ m’- d in seldom vegetation. However there was a narrow PO.~ flux range from 0. 02
to 0.04 mg/ m’- d in three fields while NO; concentration gradient showed an opposite pattern and diffusive flux occurred in one
direction from the overlying bottom water to the sediment pore water. The correlative results suggested that extractable nutrient contents
in sediments correlated with pore water content therefore controlling extractable nutrient contents appeared to a viable measure to
avoid nutrient recontamination to overlying water in wetlands.
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Table 2 Primary properties of the Lake Nansihu sediments
Y @ TOC TC NH/ NO; TN
om /% /g em”? /% /% /% /mg- ke' /mg kg~ /mg kg
0~2 59.24 1.463 78.42 1.992 2.201 1.892 21.06 1403
2~5 53.21 1.522 73.96 2.061 1.972 1.962 18.43 1350
5~10 43.09 1.671 65.43 2.382 2.233 2.821 16. 05 1434
10 ~ 15 39.17 1.754 61.68 2.623 2.934 2.090 15.43 1655
15 ~20 35.90 1.743 58.34 2.472 2.274 1.912 12.09 1328
20 ~30 34.87 1.821 56. 45 2.120 3.013 3.221 12. 89 1 067
0~2 54.67 1.524 75.09 1. 662 2.353 6.861 18.09 1474
2~5 40.73 1. 683 63.21 2.302 2.283 9.751 15.97 1550
5~10 32.69 1.732 54.84 1.503 2.002 7.900 14.76 1 644
10 ~ 15 30.77 1.783 52.63 2.243 2.273 6.562 12.78 1540
15 ~20 30. 94 1.782 52.83 1.902 2.743 1.313 12.45 1230
20 ~30 29. 06 1.831 46.78 1.361 3.052 0.432 10. 54 1100
0~2 42.39 1. 650 64.78 1.612 2.592 0.472 14. 09 1402
2~5 26. 14 1.781 46.95 1.743 2.753 0. 622 13.57 1221
5~10 24.02 1.813 44.15 1.472 2. 684 1.892 12.78 1030
10 ~ 15 24.85 1.872 45.25 1.413 1.812 1.961 11. 64 1063
15 ~20 22.98 1.894 43.56 1.033 2.480 2.802 11.80 942
20 ~30 22.08 1.901 42.37 1. 121 1.872 2.091 10.76 1119
RZ
1 0.9 . Cermelj v
3 . de/dx -
3.
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10 cm
2 c,= cyXexp ax -
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Fig. 1 Vertical distribution of NH,* PO~ NO; in the pore water of Lake Nansihu wetland
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Fig.2 Characteristics of NH; PO}~ NO; levels at sediment-water interface
- PO}~ NH, NO;
Table 3 Diffusive fluxes at the sediment-water interface of P()i_ NH," and NO;
R de/dx @y Dy x107° D, x107¢ ¢ F
/mg- L- em - /% /em?e s 7! /em?e 57! /C /mg: m’ d !
y = 0.399¢™ ' 0.956 0. 145 78.42 £4. 14 17. 60 9.71 ~ 12.00 22.35 0.90 ~1.24
y = 0.052¢% % 0.986 0. 009 78.42 £4. 14 6.12 3.38 ~4.17 22.35 0.02 ~0.03
y = 1.895¢ %2 0.968 -0.178 78.42 £4.14 19. 00 10.48 ~12.95 22.35 -1.20~ -1.65
y = 1.084¢"%30.979 1. 143 75.09 £3.25 17. 60 9.08 ~10.80 25.09 6.44 ~8.36
y = 0. 039e%201 0,938 0.016 75.09 +3.25 6.12 3.16 ~3.76 25.09 0.03 ~0.04
y = 1.002¢ %% 0.966 -0.105 75.09 £3.25 19. 00 9.81 ~11.66 25.09 -0.64 ~ -0.83
y = 0.637¢%%* 0.939 0. 629 64.78 +3.67 17.60 10.76 ~12.05 23.07 3.57 ~4.48
y = 0.042e% ' 0.957 0.011 64.78 +3.67 6.12 3.74 ~4.19 23.0 0.02 ~0.03
y = 2.108e¢ %% 0.909 -0.222 64.78 £3.67 19.00 11.61 ~13.01 23.07 -1.36 ~ -1.70
1 25C 25C D, 2 de/dx F
3 ¢, + n=3 ) D F
KC1 0. 001 R* =0.594 p =0.02.
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Table 4 Vertical distribution of sediment phosphorus species of Lake Nansihu wetland
LP TP BD-P TP NaOH-P TP HCI-P TP TP
/em /mg- kg™ /% /mg- kg™ /% /mg- kg~ /% /mg- kg™ /% /mg- kg™
0~2 2.49 0.36 64.52 9.42 25.96 3.79 228.03 33.29 685. 00
2~5 5.70 1. 15 70. 40 14. 15 27.00 5.43 155.25 31. 19 497. 68
5~10 2.49 0.47 68.75 12. 84 24.46 4.57 181. 47 33.89 535.43
10 ~ 15 2.28 0.43 62.15 11.79 14.50 2.75 154. 80 29.36 527.18
15 ~20 2.11 0.44 59.95 12. 64 9.50 2.00 118.35 24.96 474.25
20 ~30 2.92 0.85 60. 16 17.45 40. 63 11.78 203.91 59. 14 344.78
0~2 2.27 0.42 57.12 10. 64 28. 85 5.37 177. 84 33.13 536.71
2~5 4.59 0.85 66. 36 12.32 42.93 7.97 221.09 41.04 538. 66
5~10 6.03 1. 11 46. 63 8.59 33.15 6.11 278.32 51.27 542. 84
10 ~ 15 5.92 1.26 46.98 10. 00 33.33 7.09 249. 84 53.17 469. 89
15 ~20 1.70 0.41 50. 09 12.12 26.34 6.37 89.20 21.58 413.39
20 ~30 2.50 0. 64 28.70 7.34 53.26 13.63 284. 67 72.83 390. 85
0~2 2.39 0.62 24. 66 6.37 41.81 10. 81 114.83 29. 68 386.91
2~5 2.60 0.67 28.65 7.39 59.90 15. 46 232.03 59.90 387.37
5~10 6.02 1.59 35.14 9.26 41.67 10. 98 280. 42 73.89 379.53
10 ~ 15 6.08 1.44 29. 62 7.01 50. 96 12.06 243.61 57.67 422.42
15 ~20 1.70 0.48 23.20 6.51 43.36 12. 16 267. 54 75. 06 356. 44
20 ~30 2.50 0.50 37.02 7.33 45.19 8.95 240. 14 47.57 504.77
1 LP pH 7 1 mol/L NH,CI BD-P 0. 11 mol /L Na8,0,/NaHCO, NaOH-P 0.1 mol/L NaOH
HCI-P 0.5 mol/L 10
5 PO; " -P !
Table 5 Relationships of PO] ™ -P concentrations in interstitial waters with different phosphorus species contents in sediments
PO}~ -p NH, CI-P HCL-P NaOH-P BD-P TP-P
PO; ™ -P 1. 000
NH, CI-P 0. 981" ° 1.000
HCI-P 0. 637" 0.576 " 1. 000
NaOH-P 0. 388 0.279 0.563 " 1. 000
BD-P -0.150 -0.032 -0.209 -0.459 1. 000
TP-P 0. 083 0. 031 0. 406 0. 040 0.272 1. 000
I = a=0.05 =* = a=0.01 n=13
I . 2004 49 15 1523-1528.
3 2
—_— J. D

2005 35 S2 33-37.

3 .
NH, CI I. 2008 29 1 114-120.
NaOH 4
HCl I 2007 30 6 37-39.
5 Spears B- M Carvalho L  Perkins R et al . Sediment
NH,Cl phosphorus cycling in a large shallow lake  spatio-temporal
variation in phosphorus pools and release J . Hydrobiologia

2007 584 37-48.

6 Babu K N Ouseph P P Padmalal D. Interstitial water-sediment
geochemistry of N P and Fe and its response to overlying waters
of tropical estuaries a case from the southwest coast of India

J . Environ Geol 2000 39 6 633-640.
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