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ABSTRACT Phosphorus is the most important limiting factor in nutrient cycling, and it is
also the key element controlling primary production in aquatic environment. Sediments act as
both a sink and a source of phosphorus due to continuous transport of chemical species across
the sediment-water interface. Phosphorus is actively involved in both terrestrial and marine bio-

geochemical cycles. However, not all fractions of phosphorus in sediment are released to the o-
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verlying water. Therefore, the effects of phosphorus fractions in sediments for promoting a-
quatic environment eutrophication can be more efficiently evaluated based on phosphorus frac-
tions, rather than total phosphorus. In this work, forms and bioavailability of phosphorus in
the columnar sediments of two sampling sites in Sanggou Bay were analyzed by means of se-
quential extraction method (SEDEX). According to this method, there are five types of phos-
phorous:iron-phosphorous (Fe-P), organic-phosphorous (Or-P), detritus-phosphorous (De-
P). exchangeable-phosphorous (Ex-P) and autologous-phosphorous (Au-P); The ages of sedi-
ment were also used to explore the content change of phosphorous forms in about two hundred
years. The results showed that, for two sites, the contents of total phosphorus and phosphorus
forms in the core sediments obviously decreased with depth. The main form of total phosphorus
(TP) in sediments was organic phosphorus (Or-P) , which accounted for 59.5 %, 57.6 % of
TP in S1 and S2 sites, respectively sand the percentage of Fe-P was less than 1 % ,which indi-
cated that the environment of Sanggou Bay was less polluted. The contents of various forms in
upper layer were all higher than those in bottom sediment and varied greatly in the shell deposi-
tion, which suggested that farming activity increased phosphorus sedimentation. In addition,
the total phosphorus and contents of phosphorus forms had a tendency to decrease toward the
bottom of the core, regardless of the phosphorus species; The distribution of TP and Or-P in
time series was almost the same for both two sites; Bioavailable phosphorus in sediments occu-
pied 61.2 % ,71.0 % of the total phosphorus pool, respectively; The content of Ex-P in sedi-
ment imposed a greater impact on the primary productivity in culture zones of Sanggou Bay.
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Table 1 The method for determination of different phosphorus forms

2 Forms £5%5 Abbreviation P2 BT 3% Extraction method
LA 0. 3g JLAWIIN 30ml Tmol/L MgCl, (pH=8)#E % £ Ht 2h.5 000r/min B .0» 20min 3 HR B (T
Exchangeable Ex-P [« [FRE PR 1 Wk, 15 30ml 25 8 7 /K [R] B 2 BT ¥ A 48 RO » 42 BBOV A 06 3 3 0. 45mm
phosphorous T8 T FH 43560 B ) i
BRY5 A AU Ex-P 45583 I 24ml 0. 3mol/L ## B R 4 . 1mol /L NaHCO; K 0. 675g Na» S, O, it i (1) 18 4 42
Iron Fe-P IR, 4 35 $2 B 8h, PR 30ml 25 B F oK 4R ER 1 K, & JF S IO, 42 O A 8 Wl 4 0. 45mm JE R, H
phosphorous A3 6 BE T
E Fe-P #J5 5% i /N 30ml 1mol/L NaAc-HAc(pH=14) 22 #h i #% 3% $2 it 6h, F A 30ml MgCl, £2 ¢ 1
Autologous Au-P W ARG L 30ml 58 TR BRI T Wk, & T SR IO, B2 RO A 0638 5 0. 45 mm P8 B, I 43 06 % B
phosphorous s
e IS

Au-P #2558 M 30ml 1mol/L HCI #i& 3% $#2 B 16h, F-JH 30ml 22 85 F/K SR 0 1 %, & IF 3R Uik - 4%
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Detritus De-P
phosphorous
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Organic Or-P
phosphorous

De-P $2 )5 58 & 6 8 B A b BT S b b 550 $ IR 2988 2h, 12 H1J5 L 30ml 1mol/L HCI
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Fig. 3 The vertical distribution of phophorus forms in S1 and S2 stations
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o R R AR . 35 AR U A Y AL Or-P i & AL — 2. Or-P 7E Wb 462 (1 D152 DT AR X P I8¢ 3 45 ¢
KX RWER VR FIA BN R . WP B A= Yy v DT RR Y mT LA 28 B Ak i A | 4 07 08 ik A K AR 96
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Fig. 4 The age distribution of phophorus forms in S1 and S2 stations
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1982), — Mkl Ex-P 2 B A YA S 098, 25 1 3 K AR il i 6 & AR L Gl o B8 - 38 3 FeP SRS
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W RS2 G il s AT DLW R 6% 38 O 2R W T AL AR B TE AL HE A KAR S 5 AE IR LB Wk R R
BRI T R v B 0 AR 2R W R ME I 2 U 4R Ex-P . Fe-P Ml Or-P, T Au-P.De-P FIMEE A Or-P W 4R ¥t 9k A4
WHRH RS 1998,

IV TR A v A A AT PR A A R A i 61 200 71 000, R T BB ARG 1/2, B SR IV R A XK
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Table 2 The linear regression equation of BSi and phosphorus forms in culture zones of Sanggou Bay

BSi(mg/g)
B 28 -
. LR R gy AR AH K 2R B
Station Parameters(pg/g)
Linear regression equation Correlation coefficient
Ex-P y=1.1552+11.470 0.541 3*
Fe-P y=0.633x—2.736 0.491 9*
S1 Au-P y=0.757x+12.748 0.317 8
De-P y=—15.918x+159. 584 —0.758 9~
Or-P y=123.408x+415. 474 0.529 1*
Ex-P y=4.208x—1.984 0.491 9~
Fe-P y=0.047x+1.994 0.070 7
S2 Au-P y=11.892x—2.573 0.126 5
De-P y=—4.922x+1.784 —0.104 8
Or-P y=19.2292+105. 237 0.077 5

Iy B IR A BES i  o-BS & 5 x R P<0.01

Note:y: the content of phosphorus forms;x:the content of BSi; * : significant level, P<C0. 01
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BSi 3= SRR T fk 3 5 B AR R T A 7 K R A R AR Ak R R DUVE S VR D R A R
G Y BAF R0 RAFHE AR (Zunle er al. 1997), ¥ RWETIRY & B S5 BSI & B AL MM X 4
Br AT IR TR h B A& SV I SR C R . MR 1 a1, S1.S2 Wifii ) Ex-P 5 BSi #&2 % IE
FHE, S H) Fe-P Or-P 5 BSI (AH Gk T S2 ol J A AT g & S1 w67 T ke DUFRAA X, DL PRUTAR ) he fin 3
VA B L T L 35 5 1) R S0 2 b HL Al A 78 17 g IS TR A B 5 DL o 1 2 v 45 22 R 3R AR R A R T R
X IR A R O R L DA T B D R R ) (A 1998)
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