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                    Abstract
A comparison is made of the reproductive effort (RE), considered as the investment in sporophyte relative to gametophyte biomass, of eight species of moss occurring at sub-and maritime Antarctic sites. Six of the species showed smaller sporophytes and game-tophytes at the climatically more extreme maritime Antaretic sites and one species showed no size difference between regions. The remaining species, although showing no regional difference, showed some evidence of a reverse pattern, with higher altitude samples having greater biomass than lower altitude samples. Spore counts indicated a measure of compensation in maritime Antarctic samples, with no significant decrease in spore output in several species despite smaller sporophyte biomass. The relationship between sporophyte (S) and gametophyte (G) biomass within samples was described by an allometric curve (S=aGb) which gave a better fit than a straight line for six species. This form of model allows comparisons of patterns of RE to be made between samples with non-or partially overlapping size distributions, even when the relationship involves size-dependence. An allometric curve was not appropriate for describing samples of one species (Andreaea regularis), and insufficient data were available to identify any relationship in Polytrichum alpinum. The exponent (b) differed between species, but there were no statistically significant differences between exponents from samples of the same species. Samples of two species could further be described by the same coefficient (a), indicating that they lie on the same curve. However, samples of three species from sub-Antarctic South Georgia gave significantly higher coefficients, indicating increased RE relative to maritime Antarctic populations.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Life-history traits and density dependence in metapopulations of a tropical moss: a monoicous species that is almost dioicous
                                        
                                    

                                    
                                        Article
                                        
                                         15 December 2022
                                    

                                

                                Wagner Luiz dos Santos, Juçara Bordin, … Fábio Pinheiro

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Identifying population thresholds for flowering plant reproductive success: the marsh gentian (Gentiana pneumonanthe) as a flagship species of humid meadows and heathland
                                        
                                    

                                    
                                        Article
                                        
                                         22 November 2017
                                    

                                

                                Simon Pierce, Alberto Spada, … Roberta M. Ceriani

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Seed Production Patterns in Zostera marina: Effects of Patch Size and Landscape Configuration
                                        
                                    

                                    
                                        Article
                                        
                                         16 September 2016
                                    

                                

                                Amber D. Stubler, Lisa J. Jackson, … Bradley J. Peterson

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Aarssen LW, Taylor DR (1992) Fecundity allocation in herbaceous plants. Oikos 65:225–232

                    Google Scholar 
                

	Abrahamson WG, Caswell H (1982) On the comparative allocation of biomass, energy, and nutrients in plants. Ecology 63: 982–991

                    Google Scholar 
                

	Blockeel TL (1990) The genus Hennediella Par.: a note on the affinities of Tortula brevis Whitehouse & Newton and T. stanfordensis Steere. J Bryol 16:187–192

                    Google Scholar 
                

	Convey P, Lewis Smith RI (1993) Investment in sexual reproduction by Antarctic mosses. Oikos 68:293–302

                    Google Scholar 
                

	Davey MC, Pickup J, Block W (1992) Temperature variation and its biological significance in fellfield habitats on a maritime Antarctic island. Antarct Sci 4:383–388

                    Google Scholar 
                

	During HJ (1979) Life strategies of bryophytes: a preliminary review. Lindbergia 5:2–18

                    Google Scholar 
                

	Gadgil M, Solbrig OT (1972) The concept of r-and K-selection: evidence from wild flowers and some theoretical considerations. Am Nat 106:14–31

                    Google Scholar 
                

	Greene SW (1960) The maturation cycle, or the stages of development of gametangia and capsules in mosses. Trans Br Bryol Soc 3:736–745

                    Google Scholar 
                

	Heilbronn TD, Walton DWH (1984) The morphology of some periglacial features on South Georgia and their relationship to the local environment. Br Antarct Surv Bull 64:21–36

                    Google Scholar 
                

	Holdgate MW (1977) Terrestrial ecosystems in the Antarctic. Philos Trans R Soc Lond B 279:5–25

                    Google Scholar 
                

	King JC (1994) Recent climate variability in the vicinity of the Antarctic Peninsula. Int J Climatol 14:357–369

                    Google Scholar 
                

	Kreulen DJW (1972) Spore output of moss capsules in relation to ontogeny of archesporial tissue. J Bryol 7:61–74

                    Google Scholar 
                

	Lewis Smith RI (1972) Vegetation of the South Orkney Islands with particular reference to Signy Island. Br Antarct Surv Sci Rep no. 68

	Lewis Smith RI (1984) Terrestrial plant biology of the sub-Antarctic and Antarctic. In: Laws RM (ed) Antarctic ecology, vol 1. Academic Press, London, pp 61–162

                    Google Scholar 
                

	Lewis Smith RI (1990) Signy Island as a paradigm of biological and environmental change in Antarctic terrestrial ecosystems. In: Kerry KR, Hempel G (eds) Antarctic ecosystems: ecological change and conservation. Springer, Berlin Heidelberg New York, pp 32–50

                    Google Scholar 
                

	Lewis Smith RI (1993a) Dry coastal ecosystems of Antarctica. In: van der Maarel E (ed) Ecosystems of the world. 2A. Dry coastal ecosystems, polar regions and Europe. Elsevier, Amsterdam, pp 51–71

                    Google Scholar 
                

	Lewis Smith RI (1993b) Dry coastal ecosystems on sub-Antarctic islands. In: van der Maarel E (ed) Ecosystems of the world. 2A. Dry coastal ecosystems, polar regions and Europe. Elsevier, Amsterdam, pp 73–93

                    Google Scholar 
                

	Longton RE (1988) Biology of polar bryophytes and lichens. Cambridge University Press, Cambridge

                    Google Scholar 
                

	Longton RE, Holdgate MW (1967) Temperature relationships of Antarctic vegetation. Philos Trans R Soc Lond B 252:237–250

                    Google Scholar 
                

	Miles CJ, Longton RE (1992) Deposition of moss spores in relation to distance from parent gametophytes. J Bryol 17:355–368

                    Google Scholar 
                

	Minitab (1989) Minitab reference manual, release 7. Minitab Inc, State College, Philadelphia

                    Google Scholar 
                

	Ohlson M (1988) Size-dependent reproductive effort in three populations of Saxifraga hirculus in Sweden. J Ecol 76:1007–1016

                    Google Scholar 
                

	Pepper J (1954) The meteorology of the Falkland Islands and Dependencies 1944–1950. Falkland Islands Dependencies Survey, London

                    Google Scholar 
                

	Proctor MCF (1977) Evidence on the carbon nutrition of moss sporophytes from 14CO2 uptake and the subsequent movement of labelled assimilate. J Bryol 9:375–386

                    Google Scholar 
                

	Reekie EG, Bazzaz FA (1987a) Reproductive effort in plants. 1. Carbon allocation to reproduction. Am Nat 129:876–896

                    Google Scholar 
                

	Reekie EG, Bazzaz FA (1987b) Reproductive effort in plants. 2. Does carbon reflect the allocation of other resources? Am Nat 129:897–906

                    Google Scholar 
                

	Reekie EG, Bazzaz FA (1987c) Reproductive effort in plants. 3. Effect of reproduction on vegetative activity. Am Nat 129: 907–919

                    Google Scholar 
                

	Rees M, Crawley MJ (1989) Growth, reproduction and population dynamics. Funct Ecol 3:645–653

                    Google Scholar 
                

	Rees M, Crawley MJ (1991) Do plant populations cycle? Funct Ecol 5:580–582

                    Google Scholar 
                

	Samson DA, Werk KS (1986) Size-dependent effects in the analysis of reproductive effort in plants. Am Nat 127:667–680

                    Google Scholar 
                

	Selkirk PM (1984) Vegetative reproduction and dispersal of bryophytes on subantarctic Macquarie Island and in Antarctica. J Hattori Bot Lab 55:105–111

                    Google Scholar 
                

	Silvertown J (1991) Modularity, reproductive thresholds and plant population dynamics. Funct Ecol 5:577–580

                    Google Scholar 
                

	Thompson K, Stewart AJA (1981) The measurement and meaning of reproductive effort in plats. Am Nat 117:202–211

                    Google Scholar 
                

	Walton DWH (1982) The Signy Island terrestrial reference sites. XV. Microclimate monitoring, 1972–74. Br Antarct Surv Bull 55:111–126

                    Google Scholar 
                

	Walton DWH (1984) The terrestrial environment. In: Laws RM (ed) Antarctic ecology, vol 1. Academic Press, London pp 1–60

                    Google Scholar 
                

	Webb R (1973) Reproductive behaviour of mosses on Signy Island, South Orkney Islands. Br Antarct Surv Bull 36:61–77

                    Google Scholar 
                

	Wilson AM, Thompson K (1989) A comparative study of reproductive allocation in 40 British grasses. Funct Ecol 3:297–302

                    Google Scholar 
                

	van Zanten BO (1978) Experimental studies on trans-oceanic long-range dispersal of moss spores in the Southern Hemisphere. J Hattori Bot Lab 44:455–482

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	British Antarctic Survey, Natural Environment Research Council, High Cross, Madingley Road, CB3 0ET, Cambridge, UK
Peter Convey


Authors	Peter ConveyView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Convey, P. Modelling reproductive effort in sub-and maritime Antarctic mosses.
                    Oecologia 100, 45–53 (1994). https://doi.org/10.1007/BF00317129
Download citation
	Received: 18 March 1994

	Accepted: 02 July 1994

	Issue Date: November 1994

	DOI: https://doi.org/10.1007/BF00317129


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words
	Allometric model
	Antarctic
	Bryophyte Latitudinal comparison
	Reproductive effort








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.92.44.249
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    