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Characteristics of Sediment Phosphorus in the Jiulong River-Reservoir System

and Its Ecological Significance
LU Ting CHEN Neng-wang CHEN Zhu-hong WANG Long—ian WU Jiezhong

( Fujian Provincial Key Laboratory for Coastal Ecology and Environmental Studies College of the Environment and Ecology Xiamen
University Xiamen 361005 China)

Abstract: Sediment phosphorus ( P) content and component ratio from 16 sites along the North Jiulong River-reservoir system were
analyzed using the Standard Measurement and Test ( SMT) procedure. The spatial pattern and characteristics of sediment P and its
ecological significance in the Jiulong River—reservoir system were examined in combination with water measurement and watershed
information. Total P content in sediments ranged from 387 to 2 092 mgekg ™" with an average of 1 032 mg*kg™". Inorganic phosphorus
(TP) dominated P in sediment accounting for 48% 98% of TP and Fe/Al-bound phosphorus ( Fe/Al-P) took 43% -99% of IP. The
spatial pattern of sediment showed that TP and Fe/Al-P were higher in upstream and lower in downstream corresponding to the spatial
variation of surface water P and land-based loads from animal waste human waste and fertilizer loss. Spatial variation of TP in sediment
was controlled by Fe/Al-P along the North Jiulong River. The P—ich sediment with a great release potential due to the high ratio of Fe/
Al-P  the typical spatial pattern and the lower N/P ratio observed in upstream water ( where phytoplankton growth tends to be weakly
limited by phosphorus) are likely to explain the fact that algal blooms first appear in the upstream and then spread to downstream
reservoirs along the North Jiulong River. Present findings concerning sediment P characteristics indicate an important regulating effect
and the ecological significance on the process of algal blooms in the Jiulong River.
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Fig. 1

SMT procedure for sequential extraction of sediment phosphorus
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Fig. 2 Spatial variation of phosphorus concentration in sediment DTP of surface water and countydevel phosphorus

load ( sum of animal wastes human wastes and fertilizer runoff) along the North Jiulong River
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2.2 1P 14% ~ 37% 1P
Fe/Al-P IP  Fe/Al-P N
1. 1P 276 ~ Ca-P
1577 mgekg™" TP 48% ~98% (75% oP
IP 60% ) oP ™ 12% ~ 3.5 mol*L ™" HCI 90%
27% P TP/( Fe/AlP + CaP + OP)
1P Fe/AlP Ca-P Fe/AlP 1P SMT HC1-P
43% ~99% Ca-P N2 TP
1
Table 1 ~ Sediment phosphorus contents and component ratios in the North Jiulong River
TP Fe/Al-P Ca-P P oP
/mgekg” /mg;'kg’l TP/ % /mg'kg’l TP/ % /mg;'kg’l TP/% /mgekg~ TP/ %
N1 2091.8 1591.0 76. 1 268. 6 12.8 1577.1 75.4 276. 4 13.2
N2 1154.9 483.7 41.9 622. 1 53.9 1134.6 98.2 140. 6 12.2
N3 1673.9 957.3 57.2 373. 1 22.3 1315.4 78.6 229. 1 13.7
N6 752.5 522.4 69. 4 193.0 25.6 688.7 91.5 150.2 20.0
N7 1486.5 1194.1 80.3 173.2 11.7 1207.7 81.2 253.2 17.0
N8 387.4 216.2 55.8 114.3 29.5 313. 1 80.8 106. 2 27.4
N9 735.9 635.3 86.3 117.6 16.0 699. 6 95.1 138.2 18.8
N10 1 089.4 612.8 56.3 95.4 8.8 632.7 58.1 199.2 18.3
N11 1 020.6 578.6 56.7 92.8 9.1 607. 8 59.6 187.9 18.4
NI12 578.6 250.7 43.3 70.2 12. 1 275.9 47.7 134.7 23.3
N13 580. 4 291.5 50.2 78. 1 13.4 315.2 54.3 139. 1 24.0
N16 832.6 453.3 53.9 117.3 14.3 505.3 60. 8 177.7 21.4
387.4 ~  216.2 ~ 41.9 ~ 70.2 ~ 8.8 ~ 275.9 ~ 47.7 ~ 106. 2 ~ 12.2 ~
2091.8 1591.0 86.3 622. 1 53.9 1577. 1 98.2 276. 4 27.4
1032.0 648.9 60.7 193.0 19. 1 772.8 73.4 177.7 19.0
503.6 409. 2 14.2 161.9 12.8 432.7 17.0 52.9 4.6
2.3
(5.5% ~
2. pH 6.46 ~7.37 Eh 14.2%). TN TOC TN
Lol
213.9 ~258.9 mV. LOI 0.7 ~3.5 gekg ToC 6.6 ~
N2( ). Lol
5 3
Table 2 Physicochemical parameters of sediment 3.1
in the North Jiulong River P
TOC ™ ’
N /0
pH Eh/mV  LOI( dw) /% Jaokg ! Jgokg~! ( 2) .
NI 7.03  233.8 9.58 23. 4 3.8 TP
N2 7.37 213.9 5.54 22.3 3.1 DTP 22
N3 7.00 235.7 13.53 22.8 3.5
N6 7.11 229.4 7.07 21.6 2.5 ( )
N7 6. 66 255.8 11. 64 22.1 2.9 10
N8 7.14 227. 1 9.02 19.3 1.7
N9 6.76 250. 1 9.25 18.3 1.7 NI ~N3
NIO  6.64  256.7 12. 74 21. 4 2.0 P
N11 6. 89 242. 1 8.45 21.8 2.2 N7
N12 6. 84 245.2 8.05 7.5 0.8
N13 6.79 248.2 14. 19 8.5 0.9
N16 6.46 258.9 9.38 .6 0.7 TP 1487 mg-kg -t
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p ) p oP
2 03
Fe/Al-P Fe. Al Mn 106 ~276 mg-kg ™' Fe/Al-P
oP
2 Fe/Al-P 3.2
216 ~ 1591 mg-kg™' TP
(NI) ( 3). TP
( 2) Fe/AlP (N8 TN. TOC Fe/Al-P.
) oP (P <0.01) Ca-P
) TP (P>0.05) TP
Fe/Al-P Fe/AlP TP 42% ~ ( ) Fe/Al-P oP
86% Ruban 7 Bortd.es-Orgues
2012 11 N9 11 ) Ca-P
Fe 0.01 ~0.10 mg*L™" Mn pH
0.19 ~0.23 mg*L™'( TP .03 Ca-P
) ( Fe pH (R*=0.679 P <0.05)
0.3 mgeL™" Mn 0.1 mg-L"). . TP
CaP TN (R>=0.837 P<0.01)
23
TP DTP (P<0.01)
CaP N2 70 ~ . CaP
373 mg-kg ™' (23 ~139 Fe/Al-P
mgekg™') * Fe/Al-P
. N2 CaP TP 54% DTP
( ) ( . . )
3 1)
Table 3 Correlation coefficients between sediment phosphorus and physicochemical parameters in the North Jiulong River
Fe/AlP Ca-P 1P opP pH Eh LOI TOC TN DTN DTP
TP 0.936**  0.480  0.944** 0.924**  0.092 -0.078 0.203 0.580"  0.837** 0.778** 0.716**
Fe/Al-P 1 0.268 0.895** 0.926** -0.021 0. 050 0.214 0. 567 0.775** 0.588" 0. 561
Ca-P 1 0.663" 0. 154 0.679" -0.709" -0.322 0.473 0.676" 0.799* * 0.843**
P 1 0.790** 0.285 -0.273 0.041 0.679" 0.920** 0.810** 0.799**
opP 1 -0.230 0. 248 0.374 0. 441 0.653" 0. 496 0.412
1) * % (P<0.01) * (P<0.05); n=12
3.3 2011 8
(TP 387 ~2092 ( ) )
mg+kg ") N ( N1 ~ N6 )
594 ~957 mgekg ™' ¥ 295 ~ 913 DTN/DTP ( 27) Smith
mg * kg ' * 400 ~ 700 1983 “ 29 7
mgekg ' * . Fe/Al-P ® Redfield
( TP 42% ~8%) OP TP 12% ~
27% . Fe/AlP  OP

10 25

. 2000 1
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