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Abstract : Studies on phosphorus fractions in river sediments is helpful to recognize the behavioral character of P, to understand the migra—
tion, transformation, availability of P that on the water — sediment interface, and to master nutritional status of water bodies.As a case study in
Dezhouirrigation district(115°45°~117°36°E, 36°24°-38°0"N )of the Yellow River in China, the concentrations of phosphorus fractions in the

sediments along Zhangweixin River, Majia River, and Dehuixin River were determined by the modified sequential extraction method ( Rutten—
berg SEDEX)). It is expected to provide a scientific basis for evaluating the water quality, exploring the phosphorus sources of water pollution,

and finding appropriate management actionin this area. The results showed that the concentrations of total phosphorus (TP ), inorganic phos—

phorus(IP), and organic phosphorus(OP )ranged from 437.4 to 1197.0 mg-kg™, 373.8 to 1136.4 mg-kg™, and 9.0 to 413.4 mg-kg™, respec—
tively. Sediment samples were characterized by a dominance of the inorganic fraction (64.32%~98.53% ). For OP, however, it is 1.55%~

35.68%. IP was also divided into three fractions: loosely adsorbed phosphorus(Lsor—P ),iron—bound phosphorus(Fe—P), authigenic phospho-
rus and detritalphosphorus ( Au—P&De-P )which were mainly associated Au-P&De-P (35.67%~80.89% ), Lsor—P and Fe—P accounted for
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5.21%~54.27% and 0.77%~31.54%, respectively. The distribution trends and large spatial variation of phosphorus fractions along three

rivers were found. From up to down stream, the concentrations of TP in the Zhangweixin River, Majia River and Dehuixin River showed de—

creasing trend,smooth variation, and choppy change, respectively. The correlation between some kinds of phosphorus fractions along these

rivers were significant, which suggested these fractions of phosphorus should derive from the same sources or transform into each other under

certain conditions.Some advises, such as controlling phosphorus drainage sources, setting—up more sewage factories, improving the phospho—

rus use efficiency, and supporting more relative studies, were suggested.

Keywords: irrigation district of the Yellow River; sediment; concentration of phosphorus; phosphorus fractions
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Figure 2 Sequential extraction method of phosphorus fractions in sediments
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Figure 3 Trends of concentrations of phosphorus fractions along the

Zhangweixin River
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Table 1 Concentrations of phosphorus fractions(mg-kg™)

Bk ekl gy TR
TP 825.38+210.62 966.8+237.1 753.0£74.1 809.9+211.4
1P 713.64+171.94 843.2+190.7 655.6+61.9 693.5+181.6
op 111.73+91.17 138.9+135.7 97.4+65.8 116.4+52.0
Au-P&De-P 448.50+70.10 418.9+84.7 457.6+70.4 451.0+42.4
Lsor-P 183.68+134.35 282.7+140. 3 135.1+44. 5 183.0+135.2
Fe-P 114.92+72.02 142.8+121.1 97.8+30.9 24.3+57.0
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Figure 4 Trends of concentrations of phosphorus fractions along the

Hhr/mg kg™

Majia River

T30 1 Fe A AARTS Y I i T 20 22 70 AEACR
80 AEAWIIN , 1985 4E A TP IR/ . i, )
WHEE KSR 8 dbz 2 HEs sy B B 4K
JRERIRI ) 5 38 A X a0 T U (R B )3 AR 7K
JERA AT P, ST K AR V 2Ok, EE TG
YeIii H A COD., BODs, Hiy J2 BH 8 1 2 18 16 P71
NH;-N TP 54 o ZKIREE At B 1 I iR
VI B Y
2.2.3 B TR S R

1 SRR A TR ) TP IP Fi OP 1334 7
AN TR R T EEinT, bR AR, o
WEE] T 211.40,181.63.51.98 mg-kg™, Lsor—P 4%
HEZEIRE] T 13515 mg-ke™, XBEH], FEECHH TR
Yy TP IP.OP FI Lsor—P & AR E R (F
1) I i T JL 5 AT g E 2Ok | AR5 L.

5 TUH A EE A, BR Au-P&De-P b,
il BHr LAY TP TP . OP  Lsor—P DA M Fe—P HJ&

AR A —E BT R W S B S e
A& S), 1 HAE R 190 & BAR T35 |
WAL )T 20C AR B TR G AR DAk 35t g iy , T
RESZ R AR Bl N AN 3 | BRI K i i HLAR
A AN ERE XS FRAE R 3, TE IR SRR
FREEI BRSNS Pl
BIGEP Au-P&De—P AL {b A F 1] Hiy P 45T ik
AR—, AR AR

14001

1200}
1000}

14 15 21

17 . 18 . 19 . 20
- R

~>-TP 1P - OP % Au-P&De-P K- Lsor-P-@- Fe-P
SEEINTERSBSEThERE

Fig.5Trends of concentrations of phosphorus fractions along the

Dehuixin River
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Table 2 Correlation coefficient matrix between

different fractions of P

TP P OP  Au-P&De-P Lsor-P  Fe-P
TP I 0.906*%*% 0.602%*  -0.283  0.886** 0.603**
P 1 0.207 -0.114  0.801** 0.705%*
op 1 -0.438*  0.536%* 0.064
AU-P&De-P 1 -0.329 -0.236
Lsor-P 1 0.423%*
Fe-P 1

*_Correlation is significant at 0.05 level (2-tailed);**.Correlation is

significant at 0.01 level (2—tailed )
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