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Fig.l Sequential extraction process of nitrogen or phosphorus
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R SRR RV KRR E TR G Yk
BLRY 2 AEEFERRT . AR 1AL, FESTARA 10
AT R SRR TN 20 807E 0.33~3.31 gkg
SEIME N 1.70 gkg, A /KIEIETR TN BNk
F /NI Rl S10>S5>S7>S4>S8>83>89>S 1>
$2>S86; TP Fii/M4UE 0.14~2.63 gkg”', PN
1.31 gkg™, 45K I A i A 0 BON RS/ NI

F1 KERRMER
Table 1 The basic physical and chemical properties of the sediment

K pH  wEWLF)/(gkg") w@ZE)(gkg") w@BH(eke)  w@ik)/%  wiEikD)/%  wlbkD)/%  b(CEC)/(cmolkg™)
S1 5.28 25.0 1.50 0.14 17.0 53.0 30.0 10.1
S2 5.83 142 0.86 0.72 10.0 40.0 50.0 8.06
S3 5.44 12.8 1.61 0.27 13.0 58.0 31.0 8.84
S4 5.61 26.7 1.73 1.32 20.0 52.0 28.0 12.9
S5 6.04 42.4 2.71 2.63 74.0 14.0 10.0 8.84
S6 5.93 11.0 0.33 0.15 16.0 32.0 52.0 8.45
S7 5.29 13.3 1.75 1.84 30.0 40.0 30.0 8.58
S8 6.62 29.5 1.64 1.77 29.0 17.0 54.0 8.58
S9 6.24 58.0 1.52 2.05 38.0 29.0 33.0 18.1
S10 6.18 49.4 3.31 2.16 40.0 42.0 18.0 14.6
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Fig.2 The distribution of nitrogen and phosphorus in different reservoir sediments
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Fig.3 The amount of nitrogen and phosphorus release from different reservoir sediments
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AR, BEA AR RESE , Y-k T =22 ] A
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TSR L R (SF34°421.8% ), TEF-N
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FIFIEE-NA =L B, R ARG 451 F IEF-N
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FIEMIERR . RIS B S AR5 TR
RBIEA, H=A: oA 5 IRk iR E: & & M pHZE
PR, BRAAIREE FAEHE TR IR A LRI MR
KPR A YIRS, 5 HEpHFEE!, BEmi5]
HRYE P IRTRER PO VA, B B e B TIR SR 2% 1 U
B 20 iR AL S R R B AT
R TR A SIS R R B R ], R IR A e rh
(B E A 2 A R Fe™ . ASFFFe(OOH)

*2 KREREARMESKERESRENLERBEXYE
Table 2 The relationship between the total nitrogen release and nitrogen forms and basic phys-chemical properties of the sediments
SN IEF-N WAEF-N  SAEF-N  SOEF-N R-N pH Bk ki ik CEC I
SN 1 0.921%* 0.851%* 0.874%* 0.294 0.233 -0.103 0.738* -0.318 -0.685* 0.217 0.426
IEF-N 1 0.860%* 0.796** 0.380 0.451 -0.161 0.620 -0.136 -0.701* 0.199 0.384
WAEF-N 1 0.918%* 0.651* 0.642* 0.134 0.870%* -0.346 -0.824%* 0.247 0.576
SAEF-N 1 0.536 0.359 0.095 0.921** -0.466 -0.777** 0.088 0.504
SOEF-N 1 0.684* 0.107 0.554 0.090 -0.830%* 0.428 0.632
R-N 1 0.304 0.438 -0.078 -0.497 0.263 0.486
pH 1 0.398 -0.757* 0.233 0.282 0.572
iy 1 -0.672* -0.671* 0.207 0.671*
ki 1 -0.097 -0.333 -0.501
AL 1 0.060 -0.395
CEC 1 0.805%*
PR 1

* [ E K P<0.05, ** K P<0.01; #=10

*3 KREEHENESKEBESRENERBEXME
Table 3 The relationship between the total phosphorus release and phosphorus forms and basic phys-chemical properties of the sediments
SP IEF-P  WAEF-P  SAEF-P  SOEF-P R-P pH Bk KL PR CEC AP
SP 1 0.522 0.810%* 0.819%* 0.567 0.598 0.420 0.638* -0.374 -0.474 0.236 0.482
IEF-P 1 0.778(**) 0.590 0.664* 0.720* 0.511 0.919%* -0.564 -0.672* 0.305 0.726*
WAEEF-P 1 0.945%* 0.530 0.658* 0.477 0.770%* -0.399 -0.629 0.458 0.703*
SAEF-P 1 0.491 0.504 0.434 0.656* -0.296 -0.447 0.586 0.666*
SOEF-P 1 0.645* 0.582 0.685* -0.545 -0.372 0.455 0.770%*
R-P 1 0.305 0.605 -0.525 -0.560 -0.123 0.335
pH 1 0.398 0.233 -0.757* 0.282 0.572
BhhL 1 -0.671%  -0.672* 0.207 0.671*
GigA 1 -0.097 -0.333 -0.501
{2 A 1 0.060 -0.395
CEC 1 0.805%*
ABLB 1
* IR P<0.05, ** i EKF P<0.01; n=10
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Release of nitrogen and phosphorus from the sediments of ten reservoirs
in Guangdong province

WEI Lan', LIU Chuanping’, ZOU Xianzhong' ", YANG Shaohai',
CHEN Yong', SUN Lili', WU Jinglong', NING Jianfeng'

1. Soil and Fertilizer Institute, Guangdong Academy of Agricultural Sciences, Key Laboratory of Plant Nutrition and Fertilizer in South Region , Ministry of
Agriculture Guangdong Key Laboratory of Nutrient Cycling and Farmland Conservation, Guangzhou 510640, China;

2. Guangdong Institute of Eco- Environment and Soil Science, Guangzhou 510650, China

Abstract: Sequential extraction was used to study concentrations and forms of nitrogen and phosphorus in sediments collected at ten
reservoirs in Guangdong province. Release of nitrogen and phosphorus as well as their relation with sediment properties were also
investigated using simulation experiments. The results showed that the sediments of ten reservoirs were heavily contaminated with
nitrogen and phosphorus. The total nitrogen concentrations in sediments ranged from 0.33 to 3.31 g-kg” with an average of 1.70
g'kg”!, and the total phosphorus concentrations were in the range of 0.14-2.63 g-kg™' with an averaged of 1.31 g-kg™. The main forms
of nitrogen and phosphorus were transferable, and their percentages in total nitrogen and phosphorus accounted for 41.2%-71.4% and
53.6%-93.2%, respectively. The release of internal nitrogen and phosphorus from sediment was mainly affected by their forms and
concentrations. There was a significantly positive correlation between nitrogen release with its concentrations of ion-exchangeable
(IEF-N), carbonate bound (WAEF-N) or iron-manganese oxides bound form (SAEF-N). Similarly, there was a significantly positive
correlation between phosphorus release with its concentrations of carbonate bound (WAEF-P) or iron-manganese oxides bound form
(SAEF-P). These forms of nitrogen or phosphorus were the main source of water eutrophication. The release of internal nitrogen and
phosphorus from sediment was also affected by the particle size of the sediments. The release of nitrogen and phosphorus was
significantly positively correlated with sediment clay proportion. It was suggested that the fine-grained sediment was possibility the
main source of nitrogen and phosphorus release to the overlying water.

Key words: reservoir sediment; internal nitrogen and phosphorus release; characters of sediment; nitrogen and phosphorus forms



