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Research the Biogeochemical Processes of Nutrients in Minjiang Estuary

YE Xiang CHEN Jian JI Wei-dong LI Dong-yi
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Abstract:The variations in the concentration and distribution of nutrients and influencing factors in the Minjiang Estuary with a tidal
cycle were investigated based on the data obtained during field observations in May 2007. The results showed the suspended sediment

dissolved inorganic nitrogen and silicate were opposite to the change of tidal while the water level and salinity were consistent with
tidal. The buffer mechanism of phosphate was controlled by suspended sand and water. The concentrations of silicate phosphate and
inorganic nitrogen were ranged 0.63-9.00 mg/L 0.013-0.075 mg/L 0.33-4.24 mg/L respectively. The contents of dissolved
inorganic nitrogen in water mass increased remarkably comparing 1980s because of agriculture industry and living. The research
indicated that the nitrate and silicate were conservative but phosphate was non-conservative in the biogeochemical processes of
nutrients in Minjiang Estuary. The diluted water carried abundant inorganic nitrogen. silicate nutrients to Minjiang Estuary and thus
phosphate was similar between diluted water and sea water. Based on the results of nutrient ratios it was suggested that phosphate was
a limiting factor for phytoplankton growth in the Minjiang Estuary.
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mgeL”" B2 ; p (PO, ) 0.013 ~ PO, P : PO, P
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B2.A3 ( 1). 1984 PO, P  A3.A4 CATLA2
PO, P « 2). PO~ P
PO;” P « 2). . A3 A4 PO;” P

PO; P ( 2.3).

1 /mg L~

Table 1  Statistical characteristics for the concentrations of nutrients in Minjiang Estuary /mgeL '

p(Si03 ™ -Si) 4.33 £0. 88 2.13 ~5.11 4.05+1.81 0.63 ~8.01
p(PO;~P) 0. 029 =0. 009 0.017 ~0. 053 0. 025 £0. 004 0.014 ~0.030
p(NO,; N) 0.092 0. 049 0.044 ~0.211 0.073 0. 025 0.035~0.116
Al p(NO; N) 1.46 +0.50 0.87 ~3.02 1.52 +0. 46 0.81 ~2.68
p(NH,” N) 0. 167 +0. 048 0. 090 ~0. 250 0. 158 +0. 048 0.091 ~0.238
p(DIN) 1.72 +0. 54 1.02 ~3.38 1.75 0. 46 0.99 ~2.95
p(8i03~ Si) 4.33 £0.93 2.84~6.15 4.86 £1.39 3.55~9.00
p(PO;~ P) 0.030 +0.016 0.014 ~0. 068 0. 025 £0. 007 0.013 ~0.037
» p(NO, N) 0.048 +0.015 0. 028 ~0. 081 0.034 £0.019 0.014 ~0. 065
p(NO; N) 1.46 £0.09 1.35~1.68 1.29 0. 36 0.60 ~1.64
p(NH,; N) 0.077 +0. 028 0.037 ~0. 137 0. 085 0. 036 0.030 ~0. 135
p(DIN) 1.59 0. 10 1.47 ~1.82 1.40 £0.33 0.75 ~1.74
p(Si02 Si) 4.21 £1.23 3.29 ~7.81 3.21 +1. 14 1.61 ~4.95
p(PO;~ P) 0. 024 +0. 005 0.017 ~0.030 0.035 +0.014 0.018 ~0. 057
3 p(NO,; N) 0. 048 +0. 021 0. 026 ~0. 089 0. 048 +0. 026 0.023 ~0. 103
p(NO; N) 1.04 +0. 30 0.46 ~1.49 0.83 +0. 37 0.51 ~1.52
p(NH,; N) 0.129 0. 033 0.063 ~0. 180 0. 123 £0. 050 0.011 ~0. 190
p(DIN) 1.22 +0.31 0.67 ~1.71 1.01 +0.39 0.62 ~1.70
p(Si02 8i) 3.40 +1.44 1.86 ~6.94 2.29 +1.49 0.69 ~5.82
p(PO:~P) 0. 026 =0. 006 0.017 ~0.036 0.034 £0.017 0.014 ~0.074
Al p(NO, N) 0.051 =0. 027 0. 026 ~0. 107 0.052 0. 031 0.018 ~0. 100
p(NO; N) 0.86 £0.54 0.29 ~2.07 0.82 0. 61 0.23 ~2.57
p(NH, N) 0.071 +0. 035 0.004 ~0. 138 0.103 £0.037 0.058 ~0. 198
p(DIN) 0.98 +0.55 0.40 ~2.19 0.98 +0. 62 0.33~2.70
p(Si0; ™ -Si) 3.89 +0. 87 2.88 ~5.20 4.32+1.09 2.62 ~6.33
p(PO;~ P) 0.031 +0. 006 0.027 ~0. 047 0.035 £0.016 0.024 ~0.075
B p(NO, N) 0.071 £0. 009 0.061 ~0.088 0.084 0. 034 0.057 ~0. 163
p(NO; N) 1.35£0. 11 1.20 ~1.54 1.56 +0.73 1.11 ~3.83
p(NH,; N) 0.217 0. 044 0. 146 ~0.279 0.201 0. 053 0.103 ~0. 249
p(DIN) 1.64 0. 08 1.54 ~1.78 1.84 +0.76 1.40 ~4.24
2
Table 2 Comparison of nutrients concentration between Minjiang Estuary and others
DIN/mgeL " Si02~ Si/mgeL ™! PO}~ P/mg-L""
(2007 5 ) 1.43C ) 4.03C ) 0.029( )
1.40 ( ) 3.75C ) 0.030 ()
(2004 8 ) 0.99 ( ) 1.46 ( ) 0.018 ( ) 10
1.04 () 1.49 () 0.014 ()
(2006 7 ) 1.51 C ) 3.13 () 0.047 ( ) 11
1.28 ¢ ) 2.66 () 0.045 ()
(1984 5 ) N18.49 x107°( ) Si46.6 x10 3 ( ) P0.24 x10°( ) 14

N8.52x107°( ) Si21.4 x107°( ) P0.21 x107°( )
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Table 3 Ratios among nutrients in waters of the Minjiang Estuary
p(DIN) /p(PO}~ P) 60.2 +8.9 41.3 ~69.5 69.5 +13.5 51.6 ~100. 4
Al p(Si03 ™ 8i) /p(PO; ™~ P) 166.2 +66. 0 40.3 ~308.9 156.0 =61. 1 40.9 ~272.8
p(Si02~ Si) /p(DIN) 2.75 +0.99 0.63 ~5.02 2.25+0.79 0. 64 ~3.26
p(DIN) /p(PO}~ P) 63.4 +25.2 23.1~107. 1 60.4 +21.9 22.3~94.8
A2 p(8i03™ 8i) /p(PO;~ P) 174.4 £83.5 64.1~359.7 204.6 +71.5 128.5 ~385.6
p(Si02™ Si) /p(DIN) 2.74 +£0.59 1.69 ~3.50 3.91£2.47 2.31 ~10.99
p(DIN) /p(PO;~ P) 52.5+17.0 22.4~72.7 33.2£18.2 11.7 ~61.5
A3 p(8i03™ 8i) /p(PO;~ -P) 179.3 +54.2 115.3 ~266. 1 104.1£51.3 33.7~179.3
p(Si02~ Si) /p(DIN) 3.79 +1.95 2.25~9.06 3.23 +0. 44 2.60 ~4.05
p(DIN) /p(PO} "~ P) 37.9+£19.0 13.6 ~86.2 34.4 +26.8 5.9 ~104.3
A4 p(Si03™ 8i) /p(PO3 ™~ P) 120.7 +49.6 14.7 ~217.8 69.1 £26.4 22.6 ~109. 4
p(Si0%~ -Si) /p(DIN) 3.98 +1.58 1.18 ~7.29 2.83 +1.50 0.48 ~5.87
p(DIN) /p(PO}~ P) 55.0+8.5 34.2 ~65. 1 58.3 +18.6 18.7 ~93.0
B2 p(Si03 ™ 8i) /p(PO;~ P) 129. 6 +32.2 90.4 ~193.0 143.1 £52.3 44.6 ~203.6
p(Si02~ Si) /p(DIN) 2.37 0. 50 1.81 ~3.24 2.46 +0.61 1.49 ~3. 46
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Fig.4 Relationship between nutrients concentration and salinity
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