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            Abstract
COMMUNITIES of species and their associated biological, chemical and physical processes, collectively known as ecosystems, drive the Earth's biogeochemical processes1,2. Currently most ecosystems are experiencing loss of biodiversity associated with the activities of human expansion3â€“5, raising the issue of whether the biogeochemical functioning of ecosystems will be impaired by this loss of species6â€“8. Current ecological knowledge supports a wide range of views on the subject9â€“13, but empirical tests are few9,14â€“16. Here we provide evidence from direct experimental manipulation of diversity by over an order of magnitude, using multi-trophic level communities and simultaneous measures of several ecosystem processes, that reduced biodiversity may indeed alter the performance of ecosystems.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Buy this article
Purchase on Springer Link
Instant access to full article PDF
Buy now


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Species richness is more important for ecosystem functioning than species turnover along an elevational gradient
                                        
                                    

                                    
                                        Article
                                        
                                         20 September 2021
                                    

                                

                                JÃ¶rg Albrecht, Marcell K. Peters, â€¦ Matthias Schleuning

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The results of biodiversityâ€“ecosystem functioning experiments are realistic
                                        
                                    

                                    
                                        Article
                                        
                                         24 August 2020
                                    

                                

                                Malte Jochum, Markus Fischer, â€¦ Peter Manning

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Ecosystem decay exacerbates biodiversity loss with habitat loss
                                        
                                    

                                    
                                        Article
                                        
                                         29 July 2020
                                    

                                

                                Jonathan M. Chase, Shane A. Blowes, â€¦ Felix May

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Odum, E. P. Fundamentals of Ecology (Saunders, Philadelphia, 1971).

                    Google ScholarÂ 
                

	Schlesinger, W. H. Biogeochemistry: An Analysis of Global Change (Academic, San Diego, 1991).

                    Google ScholarÂ 
                

	Ehrlich, P. R. & Wilson, E. O. Science 253, 758â€“762 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	SoulÃ©, M. E. Science 253, 744â€“750 (1991).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Goombridge, B. (ed.) Global Biodiversity (Chapman & Hall, London, 1992).

	Karieva, P. M., Kingsolver, J. G. & Huey, R. B. (eds) Biotic Interactions and Global Change (Sinauer, Sunderland, Massachusetts, 1993).

	Peters, R. L. & Lovejoy, T. J. (eds) Global Warming and Biological Diversity (Yale Univ. Press, New Haven, 1992).

	Schulze, E. D. & Mooney, H. A. (eds) Biodiversity and Ecosystem Function (Springer, New York, 1993).

                    Google ScholarÂ 
                

	Vitousek, P. M. & Hooper, D. U. in Biodiversity and Ecosystem Function (eds Schulze, E. D. & Mooney, H. A.) 3â€“14 (Springer, New York, 1993).

                    Google ScholarÂ 
                

	Lawton, J. H. & Brown, V. K. in Biodiversity and Ecosystem Function (eds Schulze, E. D. & Mooney, H. A.) 255â€“270 (Springer, New York, 1993).

                    Google ScholarÂ 
                

	Ehrlich, P. R. & Ehrlich, A. H. Extinction: The Causes and Consequences of the Disappearance of Species (Random House, New York, 1981).
MATHÂ 
    
                    Google ScholarÂ 
                

	May, R. M. Nature 269, 471â€“477 (1977).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Pimm, S. L. Nature 307, 321â€“326 (1984).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Ewel, J. J., Mazzarino, M. J. & Berish, C. W. Ecol. Applic. 1, 289â€“302 (1991).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Tilman, D. & Downing, J. A. Nature 367, 363â€“365 (1994).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	McNaughton, S. J. in Biodiversity and Ecosystem Function (eds Schulze, E. D. & Mooney, H. A.) 360â€“383 (Springer, New York, 1993).

                    Google ScholarÂ 
                

	Lawton, J. H. et al. Proc. R. Soc., Lond. B341, 181â€“194 (1993).

                    Google ScholarÂ 
                

	Thompson, L., Thomas, C. D., Radley, J. M. A., Williamson, S. & Lawton, J. H. Oecologia 95, 171â€“178 (1993).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Hand, D. J. & Taylor, C. C. Multivariate Analysis of Variance and Repeated Measures (Chapman & Hall, London, 1987).
BookÂ 
    
                    Google ScholarÂ 
                

	Vandermeer, J. H. The Ecology of Intercropping (Cambridge Univ. Press, 1988).

                    Google ScholarÂ 
                

	Swift, M. J. & Anderson, J. M. in Biodiversity and Ecosystem Function (eds Schulze, E. D. & Mooney, H. A.) 15â€“41 (Springer, New York, 1993).

                    Google ScholarÂ 
                

	Tremmel, D. C. & Bazzaz, F. A. Ecology 74, 2114â€“2124 (1993).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Wofsy, S. C. et al. Science 260, 1314â€“1317 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pekka, E. K., MielikÃ¤inen, K. & Kullervo, K. K. Science 256, 70â€“79 (1992).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Sundquist, E. T. Science 259, 934â€“941 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	KÃ¶rner, C. & Arnone, J. A. Science 257, 1672â€“1675 (1993).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	DÃaz, S., Grime, J. P., Harris, J. & McPherson, E. Nature 364, 616â€“617 (1993).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Szeicz, G. J. appl. Ecol. 11, 1117â€“1156 (1974).
ArticleÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	NERC Centre for Population Biology, Imperial College at Silwood Park, Ascot, Berkshire, SL5 7PY, UK
Shahid Naeem,Â Lindsey J. Thompson,Â Sharon P. Lawler,Â John H. LawtonÂ &Â Richard M. Woodfin


Authors	Shahid NaeemView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Lindsey J. ThompsonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Sharon P. LawlerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John H. LawtonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Richard M. WoodfinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Naeem, S., Thompson, L., Lawler, S. et al. Declining biodiversity can alter the performance of ecosystems.
                    Nature 368, 734â€“737 (1994). https://doi.org/10.1038/368734a0
Download citation
	Received: 02 December 1993

	Accepted: 28 March 1994

	Issue Date: 21 April 1994

	DOI: https://doi.org/10.1038/368734a0


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Relationships between species richness and biomass production are context dependent in grasslands differing in land-use and seed addition
                                    
                                

                            
                                
                                    	Karl Andraczek
	Alexandra Weigelt
	Fons van der Plas


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Biophysical Heterogeneity, Hydrologic Connectivity, and Productivity of a Montane Floodplain Forest
                                    
                                

                            
                                
                                    	Marc Peipoch
	Pete B. Davis
	H. Maurice Valett


                                
                                Ecosystems (2023)

                            
	
                            
                                
                                    
                                        Contrasting Effects of Leaf Litter Quality and Diversity on Oviposition of Mosquitoes
                                    
                                

                            
                                
                                    	OtÃ¡vio Sena
	Luciana Silva Carneiro
	Adriano Caliman


                                
                                Neotropical Entomology (2023)

                            
	
                            
                                
                                    
                                        Clarifying the effect of biodiversity on productivity in natural ecosystems with longitudinal data and methods for causal inference
                                    
                                

                            
                                
                                    	Laura E. Dee
	Paul J. Ferraro
	Michel Loreau


                                
                                Nature Communications (2023)

                            
	
                            
                                
                                    
                                        Effects of functional and phylogenetic diversity on the temporal dynamics of soil N availability
                                    
                                

                            
                                
                                    	Enrique Valencia
	Francesco de Bello
	Carlos P. Carmona


                                
                                Plant and Soil (2022)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
