
Differences Nitrogen Source Effect on Particulate and 

Dissolved Primary Production : An Experimental Design

Background:
※ Varela et al. (2005) found that different nitrogen sources (ammonium and    

nitrate) will affect PER

※The percentage of extracellular dissolved organic nitrogen (DON) release 

(PERN) was related to nitrogen uptake from different nitrogen source

※ Using nitrate as the nitrogen source : PERN  42±3.1% 

Using ammonium as the nitrogen source : PERN  22±2.1 % 

Goal:
To test if the percentage of extracellular dissolved organic carbon 

(DOC) release (PERC) is controlled by difference nitrogen sources.
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Introduction:

Methods:

۞Percentage Extracellular Release (PER) =DPP/(DPP+PPP)
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Measured variables

Expected result:
¤ DPP : Treatments > Control 

¤ PPP : Treatments > Control 

¤ PERC : Treatment 3 > Treatment 2> Treatment 1 

Preliminary Results :

This study site was located in the coast next to the 

College of Engineering, National Taiwan Ocean 

University, Keelung, Taiwan. 

Marine Primary

Productivity 

Primary production is 
fundamental for marine 
ecology, which could be 
regulated by light and 
nutrients.

Particulate Primary 
Productivity (PPP) 

Phytoplankton could fixed inorganic 
carbon dioxide into organic carbon by 
photosynthesis.PPP could be transported 
to higher trophic levels through grazing 
food web, supporting the entire marine 
food webs. 

Dissolved Primary 
Productivity (DPP)

Phytoplankton could also release 
dissolved organic carbon during 
photosynthesis and provide labile 
organic carbon to the microbial 
loop. 
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PP incubator with running water (figure 

drawn by Naqwa Lee)

֍Primary produc=on was determined by the ¹⁴C 

assimilation method (Parsons et al., 1984)

֍Samples incubated at different 

photosynthetically active radiation(PAR) levels

֍ADer incuba=on PPP subsamples were 

collected on GF/F filters , while DPP subsamples 

of 5 mL were collected as the filtrate passing 

through a 0.22-μm membrane

֍ADer HCl acidifica=on on GF/F filters and into 

0.22-μm filtrate, scintillation cocktail were added 

to subsamples counted on liquid scintillation 

counter.

Photosynthesis-Irradiance Experiments

Exp I Exp II

Date Jun 8, 2020 Jul 9, 2020

Temperature °C 26.5 28

Salinity (psu) 35.9930.003 36.1810.052

Chl-a (mg m-3) 0.1280.033 0.1300.015

Nitrate (μM) 1.970.06 1.400.00

Nitrite (μM) 0.210.01 0.120.02

Phosphate (μM) 0.200.01 0.180.05

Silicate (μM) 3.130.06 2.130.22

Environmental variables

Exp I Exp II

Expected Real Expected Real

T1 1.97 2.170.06 1.40 1.470.15

T2 2.97 2.900.00 2.40 2.170.23

T3 3.97 3.970.15 3.40 3.070.40

Validation for nitrate concentrations (μM)
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