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Fig. 1 Sampling stations in the Yangtze River Estuary
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NH,"-N 0.2~0.3 umol/L
, NH,"-N
, NH,"-N 1.2~1.6 pmol/L
PO} -P ,
33—
PO} -P ,
405.26 mg/L,
35.31 mg/L,
PO -P ,
PO; -P ,
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PO} -P ,
[7]’
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., NO;-N  Si03 -Si
PO, -P
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Fz1 KIOEFHKE (umol/L)
Tab.1 Concentrations of nutrients in Yangtze River Estuary(umol/L)
= 5 +S.D +S.D
NO;-N  27.22420.15 276~66.20 21.29%19.75 470~71.12  23.96%19.69  99.75%17.84
NO;-N  030% 021  0.11~1.17  0.32#020  0.07~0.88 0.34:0.21 0.510.46
NH;, -N 0.31240.20 0.15~1.22 0.30=%0.11 0.15~0.51 0.302%0.16 0.2720.11
PO} -P 0.5320.37  0.02~1.25 0562029  0.11~1.46 0.5420.33 1.7240.37
Si0F-Si  22.65%1732  1.06~61.10 19.23%13.66 4.81~61.62  20.94=1557  92.36221.25
DIN 27.89420.22  3.49~67.77 21.90%=19.85 5.12~71.91  24.60%19.78  100.53217.75
DIN/P  80.24294.43 28.94~511.13 38.42242737 12.84~149.49 58.91%72.06  60.76=14.38
Si/DIN 0784025  0.18~1.58  1.0820.34  0.44 ~1.71 0.940.33 0.9240.21
NO;-N  17.60£18.60 0.70~80.51 14221542  5.07~64.99  16.02%17.08  115.14%6.16
NO,-N  025%0.13  0.06~0.69  0.24=0.14  0.08~0.62 0.24-0.14 0.3240.18
NH; -N 1.7240.56 1.06~3.49  1.7320.66  1.09~3.50 1.69240.57 2.900.53
PO’ -P 0.6540.41 028~2.11  0.64%036  0.25~1.79 0.64--0.38 1.8920.17
Si0F-Si 32472774  6.43~131.28 28.4%22.66  8.32~96.36 304942529  175.62217.60
DIN 19.6£18.56  1.97~82.32 1621540  6.49~66.75  17.95%17.06  118.35%6.21
DIN/P 27.407.17  17.15~43.76 24294528  15.41~37.37  25.6246.93 63.326.54
Si/DIN 1724040  0.82~2.42  1.842048  0.94~2.63 1.8520.64 1.4840.13
: DIN/P: DIN/ PO} -P; Si/DIN: SiO?™ -Si /DIN; DIN/P  Si/DIN ;S.D:
2.1.2 DIN 17.61°C  20.69°C), ,
DIN NO;-N NO;-N NH}-N3 (1
" 3 22 BRLGLEMOS AR
DIN NOS N, | , Si/DIN  (SiO3" -
_ . Si/DIN) 1( 4),
NO,-N  NHj;-N ,
_ 0.92 0.81~1.13 DIN
NH -N NO; -N (3]
NO;-N NO,-N NHj-N Si0? i ) ’
94.76% 2.77% 2.47% 95.43% 2.21% DIN . siorsi
2.36%; NO;-N NO;-N NH;-N , SUDIN
84.07% 2.17% [15] ) 4 _
13.76%  82.51% 2.28% 15.21% NO; -N Si/DIN ’
NO;-N ., NH;-N 6] 31.5°32°N  122.75°~123.25°E
5 NH;-N Si/DIN , 0.18,
, NH;-N , [17-18] 7
NHj -N (31.75°N, 123°E) , 10.23 pg/L,
, NH;-N : Si0? -Si 2.05 pmol/L (
NH; -N 31.5°N, 123°E) 1.06 pmol/L,
, , Si/DIN DIN/P(DIN/ PO -P)
NH} -N NO; -N 60.76  58.91, DIN/P
NO; -N, (2l 46.77~149.49, DIN/P
( , [19] ,
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Fig.2 The surface horizontal distribution of nutrients and salinity in the Yangtze River Estuary in spring and autumn
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Fig. 3 The relative content of NO; -N, NO, -N and NH; -N in the Yangtze River Estuary in spring and autumn
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Fig. 5 The scatter distribution of nutrient ratios in the Yangtze River Estuary in spring and autumn
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Tab. 2 The statistics of the stations which appear DIN, PO} -P and SiO} -Si absolute limitations in the Yangtze River
Estuary in spring and autumn

DIN<1pumol/L PO -P <0.1pmol/L SiO <2umol/L

— 2,3,6,7,13,34 3,7,13,34
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Tab.3 The probability of nutrient limitations in the Yangtze River Estuary in spring and autumn of different years

(%) (%) (%)
P Si N P Si N P Si N
1986* 0 0 0 94.3 2.9 0 0 0 0
1999* 14.3 — — 100 0 0 14.3 0 0
2013 15.38 10.26 0 100 0 0 15.38 0 0
1985* 0 0 0 63.2 0 0 0 0 0
1998* 11.8 — 0 97.1 0 3 11.8 0 0
2013 0 0 0 100 0 0 0 0 0
D=7 ; R [16]
PO?( -P , N/P [3] LiM, XuK, Watanabe M, et al. Long-term variations in
POi’ -P , POi’ -P dissolved silicate, nitrogen, and phosphorus flux from
DIN/P the Yangtze River into the East China Sea and impacts
(4] on estuarine ecosystem [J]. Estuarine, Coastal and Shelf
Poi* -P POZ* -P Science, 2007, 71(1): 3-12.
) [4] ) . 50
[J]1. ,
é:l,__ N
3 «p‘bﬁ 2012, 31(3): 310-315.
(D DIN NO; -N, [5] ) )
NO5-N NO,-N , NHj-N [J]1. , 2002, 24 (1):
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6 b b 9
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B 3 o 1. ,2011, 24(3): 18-35.
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_ " bl b 9
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) DIN/P .2003, 14(7): 1086-1092.
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Structure characteristics of nutrients and their restrictive ef-
fect on phytoplankton in the Yangtze River Estuary

LI Ya-li', SHEN Zhi-liang?, XIAN Wei-wei?, LIU Su-mei’

(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China;
2. Key Laboratory of Marine Ecology and Environmental Science, Institute of Oceanology, the Chinese
Academy of Sciences, Qingdao 266071, China)

Received: Jul., 14, 2014
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Abstract: The concentrations and spatial distribution of nutrients, nutrients structure characteristics and their re-
strictive effect on phytoplankton in the Yangtze River Estuary and the adjacent East China Sea were studied on the
basis of two cruises in May and November. The results showed that the concentrations of NO; -N and NO, -N
were higher in spring and lower in autumn outside the mouth, while POZ_ -P,SiO3 -Si and NHj -N have the op-
posite seasonal distribution. The concentrations of NOj -N, PO -P, SiO; -Siand NHj-N were higher in autumn
than those in spring inside the mouth. The concentrations of NOj -N, PO} -P and Si0OF ™ -Si decreased from the
inshore to the offshore gradually, but the distribution regularity of NO, -N and NHj -N was not obvious. NOj -N
was the main chemical pattern of DIN and occupied about 95% in spring and 83% in autumn in the water area. The
proportion of DIN/P was above 16 in both spring and autumn, indicating the excessive DIN input in the estuary. The
ratio of Si/DIN was below 1 in spring and higher than 1 in autumn. Due to the partly bloomed diatom in spring. The
DIN/P ratio increased and Si/DIN ratio decreased abnormally. In autumn, affected by Subei Coastal Water, the
northwest waters showed low DIN/P values and high Si/DIN distributions. In the investigated waters, the PO?{ -P
relative potential nutrients limitation was revealed under the influence of Changjiang Dilution Water with high DIN
and SiO3 -Si both in spring and autumn, while regional PO} -P and SiO3 -Si absolute limitation occurred in
spring as a result of massive POi_ -P and SiO%‘ -Si uptake by phytoplankton. When both absolute limitation and
relative potential nutrients limitation were considered, 15.38% of the stations presented POj -P limitation which

was more serious than that in the 1990’s .

(Ash#: BT 3)
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