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Abstract: The nitrogen and phosphorus content in water and sediment in Taihu Lake basin river were studied, the
diffusion flux of nitrogen and phosphorus at the sediment-water interface were determined by sediment core culture
experiment, and the relationships between them were also discussed. The results showed that the content of nitrogen and
phosphorus in water and sediment were high, the average concentrations of total nitrogen (TN) and total phosphorus (TP)
in water column were 4.12mg/L and 0.16mg/L respectively, in sediment were 1658.76mg/kg and 712.25mg/kg
respectively. Nitrate (NO; —N) was the main inorganic nitrogen form in water column. However, ammonium was the main
inorganic nitrogen in the sediment. Significant differences were detected in the sediment oxygen demand (SOD), which
was higher in the western and southern regions but lower in the northern region. The diffusion flux of inorganic nitrogen
at the water-sediment interface were: NH,-N, -188.08~329.45mg/(m>h) (average 13.05mg/(m*h)); NO;-N,
~118.68~42.86mg/(m*>h) (average -28.09mg/(m>h)); NO,-N, -18.37~-4.81mg/(m>h) (average —-8.22mg/(m*h))
respectively and the diffusion flux of soluble reactive phosphorus (SRP) was —10.94~10.58mg/(m>h) (average
1.34mg/(m*h)). In general, the flux of NH,'~N released from sediment to overlying water, and which was positively
correlated with loss on ignition (LOI) extremely significantly. The diffusion flux of SRP was positively correlated with TP

and total dissolvable phosphorus (TDP) in the sediment significantly. The results indicated that the release of NH, ~N was
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involved with the decomposition of the organic matters in the sediment, and the release of SRP was mainly affected by TP

and TDP in the sediment. On the overall view, the pollution of nitrogen and phosphorus was most serious in the water and

sediment of the sampling sites in the western region, where the diffusion flux of nitrogen and phosphorus were also

relatively higher. In the western region, the diffusion flux of the sites located in downstream region were higher than those

of the sites located in the upstream region, which confirmed that human activities had huge effect on the loading of

nitrogen and phosphorus and their migration in the typical river networks in Taihu Lake basin.
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Table 1 Concentrations of nitrogen and phosphorus in water (mg/L )

X 45, Gii 5 TN TDN NH; -N NO; -N NO, -N TP TDP
S1 3.39 3.10 0.13 2.82 0.15 0.21 0.08

b i e S2 4.06 3.97 0.86 2.78 0.34 0.14 0.11
S3 5.04 4.87 1.38 3.14 0.31 0.18 0.09

S4 3.66 3.40 0.95 225 0.13 0.17 0.12

[ S5 4.73 4.73 1.79 2.61 0.26 0.24 0.11
S6 457 4.50 1.38 2.80 0.27 0.23 0.11

S7 2.97 2.86 0.15 2.46 0.17 0.05 0.04

R S8 438 435 0.86 321 0.25 0.16 0.07
S9 4.30 4.14 0.78 3.07 0.28 0.09 0.05

HIZ 1 A7 BUE 2 R A RUK AR B U(TN) &
Ll S7 HK(2.97mg/L),S3 Fii(5.04mg/L), T 1

TN 4.12mg/L, nTEPE SV E(TDN) R L [F)FE
R AR (INO; ~N) A KR TLHLE I 1 BAf
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Table 2 Concentrations of nitrogen and phosphorus (mg/kg) and loss on ignition (%) in sediment

X3, 'S TN NH,-N NO; -N NO, -N TP LB-P LOI
S1 706.08 3.53 10.77 0.16 391.20 0.77 3.09

LB 35K S2 1576.22 114.38 13.26 0.21 779.08 1.34 6.94
S3 1353.65 68.37 12.85 0.24 862.78 2.53 4.71

S4 2237.58 113.59 27.19 0.39 910.89 0.68 7.36

i S5 2751.76 389.94 25.08 0.60 1314.73 0.36 6.03
S6 1988.69 209.63 19.34 0.34 776.65 0.81 10.07

S7 1467.24 161.55 13.25 0.14 465.60 0.01 4.84

X S8 1152.99 63.98 12.37 0.16 439.26 0.31 5.09
S9 1694.62 116.29 17.47 0.29 470.05 0.15 6.52
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Fig.2 Sediment oxygen demand measurement
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Fig.3 Nitrogen and phosphorus release flux at sediment-water interface

3 Wit

TKAR B & B VEN K ARG YR B — A
F i 5 2000~2002 CHT 2009 AP ER
N P B AN B\ T T B A A e o I RS 5 A £

KFE AU ST, S2 Al S3 Wi K4k TN J& TP 5 5 B
S FAARG, /K T 535 W S A7 T g 3 X3 P R A
S7. S8 Fl S9 MK TN & & ) 23 N5, TP
SR B, S 2010 4K H L) £
TN Fhim, TP PRI # B AR A KRR



130 Hh 2N

B B ¥ 36 &

V5 JOAR L I DR RAE 3 5 5 b L sk
VORI A R BB B AR A R R E 1 3%
IR IREE bl DL U B SR DAY, A BT
AT RISV KN, N AT 1 KA
IV ). TP W B LL ST AR, I - 11 2Kk Jmibr i,
FEWr s A A B, A ISR 25 V 2R T).
AT, DY R S KA R S R L AL TR
iR CHDPSR VARG T /ST R P EE 2 A1) e e
BB 5 I W, KPR R AN AR T
RS 1) 52 2 M A 2 L 428 T B v G 2 TR Y )
22 SO0 K] b, KA 7 % A 6 4 s, B A e
PR LA _E 0 98 5 AR R4 .

*3 MAME. #. SOD M Lol SRBKRIBEHEK

5 4R
Table 3 Correlation between nitrogen, phosphorus flux

and nitrogen, phosphorus, SOD, LOI in sediments

NH, N 22 #: NO; -N 25 NO, -N 25 fft  SRP A2 e

BliilS Bl Bliiks ks

TN 0319 —0.495%* 0.402%* 0.273
NH, N 0.399* —0.549** 0.165 0.347
NO; -N 0.267 -0.353 0.295 0.295
NO, -N 0.303 -0.316 0.489** 0.286
TP 0.347 -0.358 0.626** 0.430%*
TDP 0.127 0.162 0.245 0.390*
SOD 0.370 -0.563%* 0.423* 0.158
LOI 0.588%** -0.614** -0.001 0.315

VE* P<0.05, ** P<0.01, n=27.
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