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Abstract : The land uses in watersheds have important influence on the sediments of lakes and wetlands . Field and laboratory experi-
ments were conducted to research the phosphorus adsorption by the pond sediments in the pond system in a headstream watershed.
Being scattered in different ambient land uses and receiving soil particles from various sources , the pond system provides an excellent
research example for the phosphorus sorption characteristics . It was found that the pond sediments had strong phosphorus sorption ca-
pacities . The phosphorus adsorption maximum ( S,,) ranged from 228 to 974 mg* kg ', equilibrium phosphorus concentration
(EPCy) ranged from 0.004 to 0.032mg* L™'. The mean degree of phosphorus saturation ( DPS) of the pond sediments was only
9.5 % . The situation of the ponds can influence the physico-che mical properties of sediments and their sorption characteristics . For
S nax » Hill pond > Nonirrigation pond > Rice pond > River pond > Village pond. On the contrary , for EPC,, Hill pond < Nonirri-
gation pond < Rice pond < River pond < Village pond. The phosphorus adsorption maximum ( S,,) was significantly correlated
with the oxalate-extractable Fe ( Fe,, , > =0.83, p <0.001) , and the equilibrium phosphorus concentration (EPCy) was significant-
ly correlated with the KClextractable phosphorus ( KCFP, > =0.83, p <0.001) . Multiple regression analysis shows that Fe, and
KCl P are the key factors, which can influence phosphorus sorption of the pond sediments .
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3.8 1.2 1.03 0.47 ’
1.2 5.8 1.01 0.70
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1.1 2.5 1.21 0.33 [9]
1.9 4.0 1.10 0.81 '
44.3 3.0" 1.06" 7.90 ’
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Table 2 Selected physico-che mical characteristics of the pond sediments

D o TocY Clay" KCFP Mehlich I / mg*kg ™' / mgekg™!
/em ! % /gokg! ! % / mgekg™! Ca" Mg") Fe! AlY p"
0~3 43.3 4.25 20.9 8.0 0.156 4830 355 9182.4 1 400.3 174.0
3~6 42 4.51 20. 4 6.9 0.035 5655 350 8161.2 1196.5 133.1
6~9 35.5 4.13 19.0 8.2 0.037 4830 345 7594.4  1183.9 132.2
9~12 35.8 4.15 15.5 6.9 0.196 4265 295 6960.9 1 038.0 141. 4
0-~3 32.4 4.87 13.8 10.8 0.274 7017.8 1 423.8 123.3
3~6 30. 4 4.63 13.1 10.7 0.150 6 865 470 7368.7 1525.9 144. 4
6~9 29. 4 4.61 10. 4 11.4 0.035 6 975 460 5928.4 1573.9 149.1
9~12 28.8 4.49 9.7 11.8 6 525 440
0~3 34.5 5.33 13.4 1.7 0.342 6 623 464 6658.8 1290.8 123.3
3~6 31.5 5.22 13.1 10. 4 0.130 5232 455 6 476.2 1 300.1 152. 4
6~9 28.7 5.04 9.7 12.9 0.108 6130 455 6251.0 1308.1 132.2
9~12 28.2 4.48 8.7 12.5 0.083 5993 455 6 083.1 1261.0 118.6
0~3 47.1 7.58 15.3 9.0 0.194 16 890 485 8094.6 1129.1 260.9
3~6 40.6 7.50 16. 4 9.1 0.148 14320 450 7697.3 1 213.1 247.8
6~9 36.7 7.50 15.5 9.5 0.176 13 595 450 8110.2 1 234.7 296. 4
9~12 36. 4 7.34 15.1 8.4 14 475 510
0~3 39.6 5.22 19.9 1.2 0. 435 7540 495 6492.1 1178.4 572.3
3-6 32.6 5.95 18.0 14.2 0.501 6610 445 6 496.6 1 267.8 543.7
6~9 26.2 5.62 15.0 9.9 0.095 5960 415 5402.1 1233.3 482.6
9~12 24.6 5.43 13.6 9.8 0.668 7135 490 4763.9 1 080.4 410.3
3
Table 3 Phosphorus sorption characteristics of the pond sediments
So S max'? EPC, k K K DPS"/ %
/cm /mge kg™ /mgekg ! / mgeL~! /Lemg™! /Lekg™! /Lekg™! ! (P/ 0. 5(Feo + Algy))
0-3 8.3 974.1 0.010 0.15 856.3 119.3 1.8 5.2
3-6 1.3 716.7 0.002 0.09 815.9 78.9 1.8 4.5
6~9 4.9 682.0 0.005 0.10 992.3 89.3 2.0 4.8
9~12 4.2 543.9 0.010 0.12 400.0 65.0 1.9 5.6
0-~3 5.3 611.4 0.015 0.19 352.7 77. 4 1.7 4.5
3-6 2.6 590.5 0.008 0.05 308. 4 56.4 1.9 5.0
6~9 1.7 561.4 0. 003 0.12 660.0 75.5 1.9 5.9
0-~3 6.4 598.6 0.020 0.19 325.7 74. 4 1.7 4.7
3-6 4.2 595.9 0.008 0.09 641.8 71.1 2.0 5.9
6~9 3.3 515.5 0.006 0.11 470.3 62.5 1.7 5.3
9~12 1.8 506. 1 0.004 0.13 514.2 62.1 1.7 5.0
0-3 1.8 515.6 0.020 0.05 111.6 40.9 1.7 9.0
3-6 0.6 564.5 0.004 0.10 133.3 40.6 1.4 8.8
6~9 1.2 548.2 0.006 0.11 198.9 48.9 1.5 10.1
0-3 9.2 445.6 0.023 0.19 406.2 71.3 2.1 23.1
3-6 2.2 444.6 0.015 0.12 149. 4 43.7 1.7 21.5
6~9 0.3 442.0 0.004 0.10 145.8 36.2 1.4 21.9
9~12 3.0 227.8 0.032 0.22 91.5 28.8 1.8 21.2
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Fig .2 Relationship between phosphorus adsorption parameters and associated physico-che mical properties of pond sedi ments
5 "
Table 5 Multiple li i lysis of P ti
[7,8] , , EPCO KCI able ultiple linear regression analysis o sorption
p parameters and selected physico-che mical properties
2
Regression equation R? SEY
, KCI-
Smax = - 297-6 +0.13[ Fey ] 0.85% 66.6
P [7]
(7] EPCy=0.0015+0.046 [ KC-P] 0.83% 0.0035
B
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Table 4 Correlation coefficients of phosphorus adsorption parameters
-1
and associated physico-che mical properties of pond sedi ments 3cmea . 70 % .
S max Ky K EPC, > >
KCF P - 0.38Y - 0.48% NS 0.91% .
- i 1
Mehlich I- Mg 0.43 NS NS NS (2) ,
Mehlich I Ca NS - 0.53% - 0.49% NS
Fe,, KCFP
Fe, 0.92% 0.67% 0.81% NS
Aloy NS NS NS NS ’
Feo + Algy 0.93% 0.68% 0.817 NS
TOC 0.65Y NS NS NS R
1).2) .3) 0.05.0.01  0.001 ;4) NS s Fe , Al
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