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M 6.9 km’
. 5 (45.2%) . (25.7%) .
(15.7%) . (7.2%) . (6.2%) . 193 1.5m 0.01 ha
1 ha
5 ( );
( ) ( ) (
) ( N ).
4 2 .1 .1 1
1.2
2—4 PVC ( 10 cm 60 cm) 3
(0—12 cm) 100
1.3
( TP) H,S0,-HCIO, o ( Ox-P,) 0.1 mol*L™" H,C,0, +
0.175 mol*L"'( NH,) ,C,O0, ( 50:1 4 h PO;") *'. ( Olsen P)
Mehlich 1 ( 0.05 mol*L ™" HCI + 0.0125 mol*L "' H,SO, 5:1 5 min
POy * .
17 2026 KCl-NaOH-H, SO0,
: ( Exch-P)) ( Fe/Al-P,) ( Hu/Fu acids—
P) ( Ca/Mg-P,) ( Residual P,) . 0.5¢
25 mL ( 1.
z .
1
Table 1 Phosphorus fractions in pond sediments and the extraction methods
( Exch;) 1 mol*L =" KCI 1h
( Fe/AlP;) 0.1 mol*L ™' NaOH 17 h
( Hu/Fu acidsP,) 0.1 mol*L ™' NaOH
( Ca/MgP;) 0.25 mol+L~! H,S0, 1h

( Residual P,) TP Exch-P;.Fe/Al-P, \Hu/Fu acids-P, Ca/Mg-P,
1.4
Origin 7.5 + ( x = se).SAS. JMP.v7.0
a=0.05.
2
2.1
2 TP 286.3—651.3 mg-kg "'
17 25 2830 TP TP S
> ~ ~ TP
Olsen P
2 Olsen P 1.9—15.2 mgekg '
0 Olsen P TP Olsen P
> > = =
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(1) Fe/AlP,

12
Ox-P, Fe/Al 3
B 2 Ox-P, 131.1—502. 2 mg-kg ™ TP
Ox-P, > > =~ =~ Ox-P,
5 Oox-P, TP 45% —T17% > > ~
Fe/Al
Al.Fe A
2 TP  Olsen P
67
TP  Olsen P
8
TP  Olsen P .
TP
Olsen P Olsen P
9
2 (mgkg ™)
Table 2 The contents of phosphorus in various pond types ( mgekg™")
TP Olsen P Ox-P;
Exch-P, Fe/Al-P, Hu/Fu Ca/Mg-P, Residual P, ‘
acidsP,
651.3 £69.3a  0.63 +0.06a 389.9 +49.2a 69.1 +£27.0a 39.5+3.6b  152.2 +21.3a 15.2+1.7a 502.2 +£35.9a
374.7+2.6b  0.55+0.06a 115.6 +2.9bc 16.5+2.4b 70.1 +£9.2a 171.6 £7.9a 1.9+£0.6¢c 268.4 +14.5b
315.6 £5.0c  0.37+0.05b 150.1+11.6b 37.5+10.2ab  35.7 +4.7hb 91.9 £18.5b 6.6 +0.8b 145.2 £9. 8¢
286.3 £19.3¢  0.28 £0.04b  97.9 £4.9bc 30.6 £5.3b 9.1+1.0¢ 148.4 £12.5a 2.8 £0.2¢ 138.9 £7.9¢
289.1+£6.9¢  0.34 £0.03b 95.1+4.9¢ 25.8 £2.4b 8.6+0.7¢ 159.2 £6.9a 3.5+0.3¢  131.1+10.7¢
(P >0.05) (P<0.05).
2.2
1 Fe/Al-P;, Residual P,
(Fe/Al-P, 44.28% ; Residual P, 37.74%) Ca/MgP, Hu/Fu acidsP, ( Ca/Mg-P,
8.50% ; Hu/Fu acidsP, 9.37%) Exch-P, ™ 0.11% 1).
KCl ( Exch-P)) Exch-P,
Exch-P, = 2. 1 Exch-
P, 0.28—0.63 mg-kg ™' TP 0.10%—0.15%
Exch-P, 2% 23 Exch-P,
NaOH
Fe/Al 2 Fe/Al-P, “pH
15 32
Fe/Al-P, - - ¥ Fe/Al-P,
15 34
Fe/Al-P, 95.1—389.9 mgekg™'( 2) 30. 88% —59. 86% 44.28%
Fe/Al-P,
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1718 25 35
Fe/Al-P,
[[] Exch-P; Fe/Al-P; B Hu/Fu acids-P, Ca/Mg-P; [ Residual P,
Exch-P; ROIEE
Exch-P; LEE !
Residual-Po 0.10% 0.15% FC/A]-oPl
2337% o Residual-P, i O 30.88%
............. 45.84% S
Ca/Mg-P; _= SIS R
6060 WP ... FelALP,
0,
‘ 59.86% Hu/Fu
Hu/Fu acids-P, Ca/Mg-P;  acids-P,
10.61% 18.71% 441%
TP=651.3 mg-kg™ TP=374.7 mg-kg™!
Exch-P, it Exch-P, FoAl P5'=19§
Residual P, 0.12% 0.10% FOALD:
29.12% g e -
" Fe/Al-P; o IR
A 47.56% :
Residual-P,
Ca/Mg-P, 51.84%
11.30%  Hu/Fu acids-P, CaMg-p; s
11.88% 3.18% aa s-o°
g o : 10.69%
TP=315.6 mg-kg ™ TP=286.3 mg-kg
Exch-P, FH 5% Exch-P; T
0.12% Fe/Al-P, 0.11% Fe/Al-P;
5] 0,
R T 32.90% Residual P, iR T 44.28%
ool
Residual P,
55.08%
Hu/Fu
Ca/Mg-P; acids-P, Ca/Mgo—P, Hu/Fu acids-P,
TP=289.1 mg-kg! 298% 8.93% TP=383.4 mg-kg™! 8-50% 937%
1
Fig.1 Chemical speciation of phosphorus in pond sediments
NaOH ( Hu/Fu acids-P,)
( ) ( ) 25 33 .
25
Hu/Fu acids-P 16.5—69.1 mgekg ™' 2 TP  4.41%—11.88% 10%
0 gokg
( 1.
H,S0, Ca.Mg 7
% 2 Ca/Mg-P,
8.6—70.1 mg'kgf1 ( 2) TP 2.98% —18.71% 8.50% ( 1).
17418 25 35 Ca/Mg-P, .
KCI-NaOH-H, SO, ( Residual P,)
7% Residual P,
23.37% —55.08% 37.74% Fe/Al-P;.
18
2 1 Fe/Al-P,
pH 41—6 5000 mg-kg '
1000 mgekg ™" *? . Fe Al
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37
Ca/Mg-P, Ca/Mg-P,
Ca/Mg-P, ¥ Fel/AlP, Ca/Mg-P,
( ) 15 89
2.3
3 Fe/Al-P, Ox-P,
NaOH Fe/Al =
3
Table 3  The interdependence of the various P fractions for the pond sediments as shown by Pearson correlation coefficients
Ox-P; Olsen P TP
- Exch-P, Fe/Al-P, Hu/ku Ca/MgP,  Residual P,
acidsP,
Ox-P; 1 0.77** 0.71%* 0.93** 0.52°** 0.51** 0.02 0.93**
Olsen P 1 0.56** 0.847* 0.73™* 0.17 -0.06 0.827"*
Exch-P; 1 0.52** 0.31 0.56™* 0.27 0.647*
Fe/Al-P, 1 0.65™* 0.32 -0.10 0.95™*
Hu/Fu acidsP, 1 0.03 0.01 0.71**
Ca/Mg-P, 1 -0.08 0.42"
Residual P, 1 0.15
TP 1
'n=28; % % P<0.01;* P<0.05.
3 TP Fe/Al-P, Hu/Fu acids-P,
Ca/Mg-P,
TP Fe.Al
?3  Ca/MgP, FelAl-P,
2 Fe/Al-P, Hu/Fu acids-P,
15 34
3 Olsen P.Ox-P, Exch-P,.Fe/Al-P,.Hu/Fu acids-P, TP
(P<0.01). TP ( )
PP
» TP
6
.Ca/Mg-P, Residual P, TP
Olsen P Olsen P Fe/Al-P,(r=

0.84 P< 0.01)

2.4

Hu/Fu acidsP (r=0.73

P <0.01).

35
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59
89
’ TP
TP
3
(1) TP 286.3—651.3 mg-kg ™ TP
> > =~ ~ .
(2) Fe/AlP; Residual P, TP 44.28%  37.74% Ca/Mg-P,
Hu/Fu acids-P, TP 8.50% 9.37% Exch-P,
0.20% . .
(3) Fe/Al-P, Hu/Fu acids-P_.Exch-P, TP

N )

11

Ca/Mg-P; Residual P, TP
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The status of phosphorus and its environmental significance in
various pond sediments in an agriculture watershed

LIU Yang' FU Qiang" LU Haiming YIN Chengqing’ WANG Weidong’
SHAN Baoging’ MAO Zhanpo*

(1. Key Laboratory for Ecology and Pollution Control of Coastal Wetlands ( Environmental Protection Department of Jiangsu Province)
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Nanjing Hydraulic Research Institute Nanjing 210098 China; 3. State Key Laboratory of Environmental Aquatic Chemistry
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4. China Institute of Water Resources and Hydropower Research Beijing 100044 China)

ABSTRACT

Phosphorus status and its environmental significance in various pond sediments of the multipond system
were analyzed in Liuchahe watershed in Chaohu Lake watershed. Results showed that the ambient land uses
had important effects on the properties of the pond sediments. The contents of total phosphorus ( TP) were
within the scope of 286. 1—651.3 mgekg~'. TP content of the Village pond sediment was significantly higher
than those of other pond types. The order was Village pond > River pond > Hill pond = Nonirrigation pond =
Rice pond. The Fe/Al-bound phosphorus ( Fe/Al-P,) and resistant organic phosphorus ( Residual P ) were
the dominant pools of TP ( Fe/AlP; 44.28%; Residual P, 37.74%) . The percents of Ca/Mg-bound
phosphorus ( Ca/Mg-P;) and reactive organic phosphorus ( Hu/Fu acids-P,) were relatively low ( Ca/Mg-P,
8.50%; Hu/Fu acidsP, 9.37%) . The labile pool of P,( Exch-P;) had the lowest percentage of TP ( Exch—
P, 0.11%) . There were significantly positive correlations between TP and the reactive phosphorus pools
such as Exch-P, Fe/Al-P, and Hu/Fu acidsP, as well as the available phosphorus ( Olsen P) and oxalate—
extractable phosphorus ( Ox-P;) . With the increase of TP the reactive phosphorus pools in pond sediments
increased linearly also the risk of phosphorus loss and potential bioavailability increased significantly. It is
necessary to dig the sediments of ponds in time especially the Village pond.

Keywords: pond sediment phosphorus forms multipond system eutrophication.



