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Distribution Characteristics and Bioavailability of Phosphorus in Surface Sediments from the Yellow River
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Abstract Phosphorus P is one of the foundational nourishing elements on which the marine life rely for existence, limiting nutrient in the
ecosystem, and its form distribution and bioavailability are affecting the primary productivity of the waters directly. Total P TP , organic P
OP , and different forms of inorganic P IP  were analyzed by using the seven—step sequential extraction method in different sediments from
the Yellow River. Distribution characteristics of P in different sections and its impact on the natural water column were discussed, aiming to
understand the importance of P cycling between the river and sea and the trophic status of the waters. The results indicated that the contents
of TP in all samples ranged from 240.71 to 576.59 g+ g™ and IP was its dominant portion, occupying 85.73%~98.48% of TP. OP content was
1.52%~14.27% of TP. Their maximums all appeared in the shallow sea of the Bohai sea near the Yellow River estuary and the next ones were
at the Yellow River estuary. IP included six form phosphorus exchangeable+loosely—bound P Ex—P , aluminum-bound P Al-P , iron-
bound P Fe—P , obstinate—bound P Obs—P , authigenic+biogenic apatite+calcium carbonate—bound P Ca—P  and detrital apatite+ other
remaining inorganic P De—-P , De—P and Ca—P were found to be the major components of IP whose contents were 52.47%~73.67% and
18.32%~38.20% of TP, respectively. Contents of Ex—P Fe—P Al-P were all lower and that of Obs—P was the lowest. The spacial distribution
of various form P was correlated with the grain size of sediments. Contents of TP and IP were all maximums in sediments of the grain size less
than 0.063 mm from different sections. Ex—P Al-P Fe—-P OP and part of Ca-P, acting as the bioavailable P, accounted for 6.09%~24.46% of
TP at least.
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Figure 1 TP contents of surfacial sediments
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Table 1 Analytical results of various form P w/pg-g™ n=6 and the ratio to TP in sediments of the Yellow River
I Ex-P Al-P Obs—P Ca-P De-P

w R1% w R1% w R1% w R1% w R1% w R1%

Al 0.149~0.074  6.00 2.49 5.50 2.28 3.71 1.54 0.48 0.20 72.92 30.29 145.10 60.28

0.074~0.061  8.38 2.18 7.08 1.84 3.64 0.95 1.11 0.29 88.10 22.93 266.40 69.34

<0.061 8.69 1.60 8.96 1.65 3.67 0.68 1.55 0.29 108.12 19.95 399.26 73.67

A2 0.149~0.074  5.56 1.86 9.54 3.19 3.29 1.10 0.28 0.09 104.38 3491 168.18 56.24

0.074~0.061  5.89 1.75 9.38 2.79 3.09 0.92 0.23 0.07 104.02 30.91 205.52 61.07

<0.061 7.33 1.52 11.94 247 3.94 0.82 0.48 0.10 135.98 28.14 312.92 64.75

A3 0.149~0.074  4.38 1.46 10.08 3.37 6.16 2.06 1.11 0.37 114.26 38.20 156.94 52.47

0.074~0.061  6.17 1.65 11.54 3.09 5.97 1.60 1.20 0.32 125.02 33.43 216.52 5791

<0.061 7.90 1.50 11.74 223 5.56 1.05 1.36 0.26 142.54 27.03 350.30 66.42

A4 0.149~0.074  6.63 2.00 13.36 4.02 6.90 2.08 0.74 0.22 111.70 33.63 174.74 52.60

0.074~0.061  8.42 2.34 13.68 3.80 5.55 1.54 1.25 0.35 113.70 31.60 204.74 56.90

<0.061 9.42 1.74 16.22 3.00 5.63 1.04 2.14 0.40 134.66 24.89 356.18 65.82

A5 0.149~0.074  10.46 2.46 16.66 3.92 12.58 2.96 0.40 0.09 92.98 21.88 231.30 54.42

0.074~0.061  10.53 2.25 20.00 4.27 10.53 2.25 1.75 0.37 103.16 22.00 285.42 60.87

<0.061 16.17 2.80 21.28 3.69 10.23 1.77 1.77 0.31 105.64 18.32 377.32 65.44
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Table 3 The contents of BP in sediments of

the Yellow River pg-g™

/mm  Ex-P  Al-P  Fe-P op BP De-P TP
Al 0.149~0.074  6.00 5.50 3.71 7.00 2221 De—P
0.074~0.061  8.38 7.08 3.64 9.51 28.61 TP i
<0.061 8.69 8.96 3.67 1168 33.00 TP
A2 0.149~0.074  5.56 9.54 3.29 7.81 26.20
0.074~0.061  5.89 9.38 3.09 839 2675 BP B
<0.061 7.33 11.94 3.94 10.69  33.90 6.09%~24.46%
A3 0.149~0.074  4.38 10.08 6.16 6.17 26.79
0.074~0.061  6.17 11.54 5.97 7.50 31.18 BP
<0.061 7.90 1174 556 8.00  33.20 .
A4 0.149~0.074  6.63 1336 690 1812 45.01
0.074~0.061  8.42 13.68 5.55 1246 40.11
<0.061 9.42 1622 5.63 1687  48.14 n ’ _ ol
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