





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Crocosphaera as a major consumer of fixed nitrogen despite its capability of nitrogen fixation
  
      Takako Masuda, Keisuke Inomura, Taketoshi Kodama, Takuhei Shiozaki, Satoshi Kitajima, Gabrielle Armin, Takato Matsui, Koji Suzuki, Shigenobu Takeda, Ondřej Prášil, Ken Furuya

  
      doi: https://doi.org/10.1101/2021.07.28.454264 

  
  
  

Takako Masuda 
1Department of Aquatic Bioscience, The University of Tokyo, Yayoi, Bunkyo, Tokyo 113-8657 Japan
2Institute of Microbiology, The Czech Academy of Sciences, Opatovický mlýn, 379 01 Třeboň, Czech Republic

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
takako@alga.cz


Keisuke Inomura 
3Graduate School of Oceanography, University of Rhode Island, Narragansett, Rhode Island, 02882, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Taketoshi Kodama 
1Department of Aquatic Bioscience, The University of Tokyo, Yayoi, Bunkyo, Tokyo 113-8657 Japan
4Fisheries Resources Institute, Japan Fisheries Research and Education Agency, Fukuura, Yokohama, 236-8648, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Takuhei Shiozaki 
1Department of Aquatic Bioscience, The University of Tokyo, Yayoi, Bunkyo, Tokyo 113-8657 Japan
5Atmosphere and Ocean Research Institute, The University of Tokyo, Kashiwanoha, Kashiwa, Chiba, 277-8564, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Satoshi Kitajima 
1Department of Aquatic Bioscience, The University of Tokyo, Yayoi, Bunkyo, Tokyo 113-8657 Japan
6Fisheries Resources Institute, Japan Fisheries Research and Education Agency, Taira-machi, Nagasaki, 851-2213, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gabrielle Armin 
3Graduate School of Oceanography, University of Rhode Island, Narragansett, Rhode Island, 02882, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Takato Matsui 
7Graduate School of Environmental Science/Faculty of Environmental Earth Science, Hokkaido University, Kita-ku, Sapporo, 060-0810, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Koji Suzuki 
7Graduate School of Environmental Science/Faculty of Environmental Earth Science, Hokkaido University, Kita-ku, Sapporo, 060-0810, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Shigenobu Takeda 
1Department of Aquatic Bioscience, The University of Tokyo, Yayoi, Bunkyo, Tokyo 113-8657 Japan
8Graduate School of Fisheries and Environmental Sciences, Nagasaki University, Bunkyo, Nagasaki, 852-8521, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ondřej Prášil 
2Institute of Microbiology, The Czech Academy of Sciences, Opatovický mlýn, 379 01 Třeboň, Czech Republic

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ken Furuya 
1Department of Aquatic Bioscience, The University of Tokyo, Yayoi, Bunkyo, Tokyo 113-8657 Japan
9Graduate School of Science and Engineering, Soka University, Tangi, Hachioji, Tokyo, 192-8577, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Crocosphaera watsonii (hereafter Crocosphaera) is a key nitrogen (N) fixer in the ocean, but its ability to consume combined N sources is still unclear. Using in situ microcosm incubations with an ecological model, we show that Crocosphaera has high competitive capability both under low and moderately high combined N concentrations. In field incubations, Crocosphaera accounted for the highest consumption of ammonium and nitrate, followed by pico-eukaryotes. The model analysis shows that cells have a high ammonium uptake rate (∼7 mol N (mol N)-1 d-1 at the maximum), which allows them to compete against pico-eukaryotes and non-diazotrophic cyanobacteria when combined N is sufficiently available. Even when combined N is depleted, their capability of nitrogen fixation allows higher growth rates compared to potential competitors. These results suggest the high fitness of Crocosphaera in combined N limiting, oligotrophic oceans, and thus heightens its potential significance in its ecosystem and in biogeochemical cycling.
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