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                    Abstract
A general allometric model between metabolic rate and body size has been derived for early plant ontogeny. The scaling exponent is (2 + N/6)/3, where N is the cell’s degree of freedom of motion. For early plant ontogeny N = 2, our prediction agrees well with Sack et al.’s observation [Sack, L., Maranon, T., Grubb, P.J., 2002. Science 295, 1923].



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Current understanding on the Cambrian Explosion: questions and answers
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 July 2021
                                    

                                

                                Xingliang Zhang & Degan Shu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Floral and pollinator functional diversity mediate network structure along an elevational gradient
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 March 2024
                                    

                                

                                Luis A. Aguirre & Robert R. Junker

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Conspicuous, green flowers are an honest signal of nectar rewards in a bird-pollinated tree (Fuchsia excorticata, Onagraceae)
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 February 2024
                                    

                                

                                Ganges Lim & K. C. Burns

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Enquist, B.J., Niklas, K.J., 2002. Science 295, 1517.
Article 
    
                    Google Scholar 
                

	Evans, G.C., 1972. The Quantitative Analysis of Plant Growth. Blackwell, Oxford.

                    Google Scholar 
                

	He, J.H., Chen, H., 2003. International Journal of Nonlinear Sciences and Numerical Simulation 4, 429–432.

                    Google Scholar 
                

	He, J.H., 2004a. International Journal of Nonlinear Sciences and Numerical Simulation 5(3), 263–274.

                    Google Scholar 
                

	He, J.H., 2004b. A brief review on allometric scaling in biology. In: Zhang, J., He, J.-H., Fu, Y. (Eds.), Computational and Information Science. In: LNCS, vol. 3314. Springer-Verlag, Berlin, Heidelberg, pp. 652–658.

                    Google Scholar 
                

	Kuikka, J.T., 2002. International Journal of Nonlinear Sciences and Numerical Simulation 3, 81–88.
MATH 
    
                    Google Scholar 
                

	Kuikka, J.T., 2003. International Journal of Nonlinear Sciences and Numerical Simulation 4, 317–328.

                    Google Scholar 
                

	Kuikka, J.T., 2005. International Journal of Nonlinear Sciences and Numerical Simulation 6, 101–106.

                    Google Scholar 
                

	Pytel, A., Kiusalaas, J., 2001. Engineering Mechanics-Dynamics, 2nd ed. Tsinghua University Press, Beijing.

                    Google Scholar 
                

	Riisgard, H.U., 1998. Ecology Letters 1(2), 71–73.
Article 
    
                    Google Scholar 
                

	Rubner, M., 1883. Zeitschrift fur Biologie 19, 536–562.

                    Google Scholar 
                

	Sack, L., Maranon, T., Grubb, P.J., 2002. Science 295, 1923.
Article 
    
                    Google Scholar 
                

	Taylor, C.R. et al., 1981. Respiration Physiology 44, 25–37.
Article 
    
                    Google Scholar 
                

	Thomas, S.C., Winner, W.E., 2002. Photosynthetic differences between juveniles and adult trees: An integration of field results by meta-analysis. Tree Physiology 22, 117–127.

                    Google Scholar 
                

	West, G.B., Brown, J.H., Enquist, B.J., 1997. Science 276, 122–126.
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	College of Science, Donghua University, 1882 Yan’an Xilu Road, Shanghai, 200051, People’s Republic of China
Ji-Huan He


Authors	Ji-Huan HeView 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
He, JH. The allometry of leaf form in early plant ontogeny.
                    Bull. Math. Biol. 67, 1333–1337 (2005). https://doi.org/10.1016/j.bulm.2005.02.005
Download citation
	Received: 28 January 2005

	Accepted: 11 February 2005

	Issue Date: November 2005

	DOI: https://doi.org/10.1016/j.bulm.2005.02.005


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
                        


Keywords
	Fractal Dimension
	Metabolic Rate
	Mathematical Biology
	Photosynthetic Capacity
	Basal Metabolic Rate








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.220.63.115
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    