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摘要 

 

為了解在海洋中不同體型浮游植物群聚對於無機氮鹽吸收的特性，分別於

2018 年 5 月及 7 月於東海南部測線中，比較在貧營養鹽環境(陸棚中央)與相對營

養鹽供應較為充足的環境(大陸沿岸站；湧昇流站)，利用添加不同濃度穩定同位

素 15N 氮鹽進行培養實驗，以測量及計算不同體型群聚（20 – 200 µm,大細胞；< 

20 µm ,小細胞）之吸收速率，並與基質濃度作圖以非線性迴歸方式由 Michaelis – 

Menten 方程式獲取對氮鹽的最大吸收速率(Vmax) 與半飽和常數(Ks)。在東海南

部獲取的吸收曲線結果中可分為三種類型，其一為符合 Michaelis – Menten 方程

式之典型吸收曲線，經由計算可求得 Vmax 與 Ks；其二不論添加多少營養鹽濃

度其吸收速率皆維持在相似程度範圍，此類型通常獲得相對較低的 Vmax，其吸

收速率可能受到其他限制浮游植物生長的因子所影響。其三是銨的吸收速率隨著

水體中銨鹽濃度增加有逐漸下降的趨勢，另一種則是對硝酸鹽的吸收速率並未隨

水體中硝酸鹽濃度增加而改變維持在較低的程度，此則是受到銨鹽的抑制作用，

因此僅有第二種能獲得偏低的 Vmax 與 Ks 值。而在氮鹽利用上，於 5 月貧營養

鹽環境中，群聚組成中主要以小細胞為主，其對銨鹽的最大吸收速率( 0.11 µmol 

N µgChl. a-1h-1)是其吸收硝酸的 10 倍，顯示在貧營養環境中小細胞主要吸收銨為

氮源。在較富營養環境中則發現，群聚中通常是同時存有大、小細胞，在對銨的

吸收方面都可以測到相近的最大吸收速率，顯示大、小細胞皆可吸收銨為氮源；

但對硝酸的吸收方面則主要是以大細胞有較高的最大吸收速率，約為小細胞之 3 

- 5 倍。顯示在富營養鹽環境大小細胞應皆可吸收銨鹽作為氮源，而在硝酸鹽的

吸收上主要以大細胞為主。 

 

關鍵字：浮游植物、氮鹽吸收、硝酸鹽、銨鹽、東海南部 
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Abstract 

 

In order to understand the nitrogen uptake characteristics of different size-fractioned 

phytoplankton , 2 research curises in May and July 2018 were performed in the southern 

East China Sea. The nitrogen uptake characteristics of 2 size-fractioned natural 

assemblages including large cells (20-200 µm) and small cells (< 20 µm) were 

measured using 15N-tracer technique. The potential maximum uptake rates and affinity 

constant for nitrate and ammonium were estimated according to the Michaelis – Menten 

equation. Three types of uptake curves were found in the southern East China Sea. First, 

the uptake curve fits the classicad saturation kinetic and the potential maximum uptake 

rate (Vmax) and half-saturation constant (Ks) can be obtained through calculation. 

Second, the uptake rates maintain at a stable level without changing with nutrient 

concentrations and only the potential maximum uptake rate can be obtained. Finally, 

the variation of nitrogen uptake with increasing nitrate concentration could not fit the 

Michaelis – Menten equation. In oligotrophic station, small cells domainated the 

phytoplankton assemblages and their potential maximum uptake rate for ammonium

（0.11 µmol N µg Chl. a-1 h-1）was 10 times higher than those of nitrate showing that 

these small cells should take up ammonium as the nitrogen source in the oligotrophic 

environment. In contrast, both large and small cells are usually found in the eutrophic 

station and similar potential maximun uptake rate for ammonium were obtained, 

showing that both large and small cells could take up ammonium as nitrogen source. 

However, higher potential maximum rates for nitrate were mainly detected in the large 

cells, which were about 3-5 times higher than that of small cells. These results suggested 

that ammonium could be taken up as nitrogen source by both large and small cells in 

the eutrophic environment, while large cells also could be able to take up nitrate as 

nitrogen source. 

 

keyword：Phytoplankton, nitrogen uptake, nitrate, ammonium, southern East China 

Sea 

 

 

 

 

 

 


