
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    
    
        
            
                Advertisement

                
                    
                        
                            [image: Advertisement]
                        
                    

                

            

        

    



    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Biological Invasions

	
                        Article

Comparative nectar-foraging behaviors and efficiencies of an alien and a native bumble bee


                    	Original Paper
	
                            Published: 26 February 2011
                        


                    	
                            Volume 13, pages 2901–2909, (2011)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Biological Invasions
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Marcelo A. Aizen1, 
	Mariana Lozada1 & 
	Carolina L. Morales1 


                        
    

                        
                            	
            
                
            828 Accesses

        
	
            
                
            11 Citations

        
	
                
                    
                3 Altmetric

            
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Resource preemption by alien organisms can contribute to their invasion success and the demise of functionally equivalent native species, particularly when opportunistic foraging by aliens results in more efficient exploitation. In forests of NW Patagonia, the only native bumble bee and major pollinator, Bombus dahlbomii, declined almost to extinction as the alien B. ruderatus increased in abundance since its first appearance about 17 years ago. To explore whether resource competition might have driven this displacement we studied the behavior and foraging efficiency of both bumble bees while they harvested nectar from flowers of Alstroemeria aurea, the main summer food resource in the forests of NW Patagonia. We compared the nectar content of flowers that bees selected, recently visited, and rejected with that of randomly-chosen neighboring flowers and assessed differences in visitation rates. The native bumble bee selects flowers with abundant nectar and mostly exploits nectar-rich flower patches by rejecting a higher proportion of flowers with little or no nectar. On the other hand, the alien bumble bee discriminated less with respect to sugar content per visited flower, but visited more flowers per minute. Workers of the native bumble bee harvested ~70% more sugar per unit of time than those of the alien species in absolute terms, and a similar amount when sugar harvested was expressed as a percentage of body mass. In contrast to expectation, the opportunistic foraging of the alien bumblebee was not more efficient and therefore cannot explain the ecological extinction of the native species through exploitative competition. These findings suggest that the displacement of the native species by the alien may be driven by other factors, such as the associated introduction of novel diseases or parasites.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effects of climate change on Lepidoptera pollen loads and their pollination services in space and time
                                        
                                    

                                    
                                        Article
                                        
                                         25 March 2024
                                    

                                

                                Behnaz Balmaki, Masoud A. Rostami, … Lee A. Dyer

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Edge effects on the cavity-nesting hymenopteran communities and their natural enemies within fragmented landscapes
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Glaucieli Aparecida Alves, Jean Pablo Alves de Deus, … Maria Luisa Tunes Buschini

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The stingless bees (Hymenoptera: Apidae: Meliponini): a review of the current threats to their survival
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 March 2022
                                    

                                

                                Erubiel TOLEDO-HERNÁNDEZ, Guadalupe PEÑA-CHORA, … Renato LEÓN-RODRÍGUEZ

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Abrahamovich A, Díaz N (2001) Distribución geográfica de las especies del género Bombus Latreille (Hymenoptera, Apidae) en Argentina. Rev Bras Entomol 45:23–36

                    Google Scholar 
                

	Aizen MA (2001) Flower sex ratio, pollinator abundance, and the seasonal pollination dynamics of a protandrous plant. Ecology 82:127–144
Article 
    
                    Google Scholar 
                

	Aizen MA, Basilio A (1995) Within and among flower sex-phase distribution in Alstroemeria aurea (Alstroemeriaceae). Can J Bot 73:1986–1994
Article 
    
                    Google Scholar 
                

	Aizen MA, Basilio A (1998) Sex differential nectar secretion in protandrous Alstroemeria aurea (Alstroemeriaceae): is production altered by pollen removal and receipt? Am J Bot 85:245–252
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Aizen MA, Feinsinger P (2003) Bees not to be? Responses of insect pollinator faunas and flower pollination to habitat fragmentation. In: Bradshaw GA, Marquet PA (eds) How landscapes change: human disturbance and ecosystem fragmentation in the Americas. Springer, Berlin, pp 111–129

                    Google Scholar 
                

	Aizen MA, Vázquez DP, Smith-Ramírez C (2002) Historia natural y conservación de los mutualismos planta-animal del bosque templado de Sudamérica austral. Rev Chil Hist Nat 75:79–97
Article 
    
                    Google Scholar 
                

	Aizen MA, Morales CL, Morales JM (2008) Invasive mutualists erode native pollination webs. Plos Biol 6:e31
Article 
    PubMed 
    
                    Google Scholar 
                

	Borrell BJ (2007) Scaling of nectar foraging in orchid bees. Am Nat 169:569–580
Article 
    PubMed 
    
                    Google Scholar 
                

	Bowers M (1985) Bumble bee colonization, extinction, and reproduction in subalpine meadows in northeastern Utah. Ecology 66:914–927
Article 
    
                    Google Scholar 
                

	Byers JE (2000) Competition between two estuarine snails: implications for invasions of exotic species. Ecology 81:1225–1239
Article 
    
                    Google Scholar 
                

	Cameron S (1981) Chemical signals in bumble bee foraging. Behav Ecol Sociobiol 9:257–260
Article 
    
                    Google Scholar 
                

	Cameron, SA, Lozier JD, Strange JP, Koch JB, Cordes NS, Leellen F, Griswold TL (2011) Patterns of widespread decline in North American bumble bees. Proc Natl Acad Sci USA. doi:10.1073/pnas.1014743108
                        

	Carvell C (2002) Habitat use and conservation of bumblebees (Bombus spp.) under different grassland management regimes. Biol Conserv 103:33–49
Article 
    
                    Google Scholar 
                

	Chaneton EJ, Bonsall MB (2000) Enemy-mediated apparent competition: empirical patterns and the evidence. Oikos 88:380–394
Article 
    
                    Google Scholar 
                

	Colla SR, Otterstatter MC, Gegear RJ, Thomson JD (2006) Plight of the bumble bee: pathogen spillover from commercial to wild populations. Biol Conserv 129:461–467
Article 
    
                    Google Scholar 
                

	Fargione J, Brown CS, Tilman D (2003) Community assembly and invasion: an experimental test of neutral versus niche processes. Proc Natl Acad Sci USA 100:8916–8920
PubMed 
    CAS 
    
                    Google Scholar 
                

	Gelman A, Hill J (2007) Data analysis using regression and multilevel/hierarchical models. Cambridge University Press, Cambridge

                    Google Scholar 
                

	Goka K, Okabe K, Yoneda M, Niwa S (2001) Bumblebee commercialization will cause worldwide migration of parasitic mites. Mol Ecol 10:2095–2099
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Goulson D (2003) Bumblebees, behaviour and ecology. Oxford Univesity Press, Oxford

                    Google Scholar 
                

	Goulson D, Peat J, Stout JC, Tucker J, Darvill B, Derwent LC, Hughes WOH (2002) Can alloethism in workers of the bumblebee, Bombus terrestris, be explained in terms of foraging efficiency? Anim Behav 64:123–130
Article 
    
                    Google Scholar 
                

	Grixti JC, Wong LT, Cameron SA, Favret C (2009) Decline of bumble bees (Bombus) in the North American Midwest. Biol Conserv 142:75–84
Article 
    
                    Google Scholar 
                

	Harder LD (1983) Flower handling efficiency of bumble bees: morphological aspects of probing time. Oecologia 57:274–280
Article 
    
                    Google Scholar 
                

	Hines HM, Hendrix SD (2005) Bumble bee (Hymenoptera: Apidae) diversity and abundance in tallgrass prairie patches: effects of local and landscape floral resources. Environ Entomol 34:1477–1484
Article 
    
                    Google Scholar 
                

	Hingston AB, McQuillan PB (1999) Displacement of Tasmanian native megachilid bees by the recently introduced bumblebee, Bombus terrestris (Linnaeus, 1758) (Hymenoptera: Apidae). Aust J Zool 47:59–65
Article 
    
                    Google Scholar 
                

	Hudson P, Greenman J (1998) Competition mediated by parasites: biological and theoretical progress. Trends Ecol Evol 13:387–390
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Inari N, Nagamitsu T, Kenta T, Goka K, Hiura T (2005) Spatial and temporal pattern of introduced Bombus terrestris abundance in Hokkaido, Japan, and its potential impact on native bumblebees. Popul Ecol 47:77–82
Article 
    
                    Google Scholar 
                

	Ings TC, Schikora J, Chittka L (2005) Bumblebees, humble pollinators or assiduous invaders? A population comparison of foraging performance in Bombus terrestris. Oecologia 144:508–516
Article 
    PubMed 
    
                    Google Scholar 
                

	Ings TC, Ward NL, Chittka L (2006) Can commercially imported bumble bees out-compete their native conspecifics? J Appl Ecol 43:940–948
Article 
    
                    Google Scholar 
                

	Inoue MN, Yokoyama J, Washitani I (2008) Displacement of Japanese native bumblebees by the recently introduced Bombus terrestris (L.) (Hymenoptera: Apidae). J Insect Conserv 12:135–146
Article 
    
                    Google Scholar 
                

	Inoue MN, Makino TT, Yokoyama J, Sakai S (2010) Is Bombus terrestris (Hymenoptera: Apidae) a stronger competitor against native Japanese species? A comparison of foraging efficiency. Appl Entomol Zool 45:71–75
Article 
    
                    Google Scholar 
                

	Iserbyt S, Durieux EA, Rasmont P (2008) The remarkable diversity of bumblebees (Hymenoptera: Apidae: Bombus) in the Eyne Valley (France, Pyrénées-Orientales). Ann Soc Entomol Fr 44:211–241

                    Google Scholar 
                

	Labrie G, Lucas E, Coderre D (2006) Can developmental and behavioral characteristics of the multicolored Asian lady beetle Harmonia axyridis explain its invasive success? Biol Invasions 8:743–754
Article 
    
                    Google Scholar 
                

	Macfarlane RP (1975) The nematode Sphaerularia bombi (Sphaerulariidae) and the mite Locustacarus buchneri (Podapolipidae) in bumble bee queens Bombus sp. (Apidae) in New Zealand. New Zeal Entomol 6:79

	Macfarlane RP, Gurr L (1995) Distribution of bumble bees in New Zealand. New Zeal Entomol 18:29–36

                    Google Scholar 
                

	Madjidian JA, Morales CL, Smith HG (2008) Displacement of a native by an alien bumblebee: lower pollinator efficiency overcome by overwhelmingly higher visitation frequency. Oecologia 156:835–845
Article 
    PubMed 
    
                    Google Scholar 
                

	Marden J (1984) Remote perception of floral nectar by bumblebees. Oecologia 64:232–240
Article 
    
                    Google Scholar 
                

	Moller H (1996) Lessons for invasion theory from social insects. Biol Conserv 78:125–142
Article 
    
                    Google Scholar 
                

	Monfared A, Talebi AA, Tahmasbi G, Ebrahimi E, Biesmeijer J (2009) Bumblebee diversity and abundance in the Iranian Alborz Mountains (Hymenoptera: Apidae). Zool Middle East 46:83–94

                    Google Scholar 
                

	Morales CL (2007) Introducción de abejorros (Bombus) no nativos: causas, consecuencias ecológicas y perspectivas. Ecología Austral 17:51–65

                    Google Scholar 
                

	Morales CL, Aizen MA (2002) Does the invasion of alien plants promote invasion of alien flower visitors? A case study from the temperate forests of southern Andes. Biol Invasions 4:87–100
Article 
    
                    Google Scholar 
                

	Morales CL, Aizen MA (2006) Invasive mutualisms and the structure of plant–pollinator interactions in the temperate forests of north-west Patagonia, Argentina. J Ecol 94:171–180
Article 
    
                    Google Scholar 
                

	Morse JG, Hoddle MS (2006) Invasion biology of thrips. Annu Rev Entomol 51:67–89
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Obeso JR (1992) Geographic distribution and community structure of bumblebees in the northern Iberian peninsula. Oecologia 89:244–252

                    Google Scholar 
                

	Otterstatter M, Whidden T (2004) Patterns of parasitism by tracheal mites (Locustacarus buchneri) in natural bumblebee populations. Apidologie 35:351–357
Article 
    
                    Google Scholar 
                

	Petren K, Case TJ (1996) An experimental demonstration of exploitation competition in an ongoing invasion. Ecology 77:118–132
Article 
    
                    Google Scholar 
                

	Pleasants J (1981) Bumblebee response to variation in nectar availability. Ecology 62:1648–1661
Article 
    
                    Google Scholar 
                

	Plischuk S, Lange CE (2009) Invasive Bombus terrestris (Hymenoptera: Apidae) parasitized by a flagellate (Euglenozoa: Kinetoplastea) and a neogregarine (Apicomplexa: Neogregarinorida). J Invertebr Pathol 102:263–265
Article 
    PubMed 
    
                    Google Scholar 
                

	Potts SG, Vulliamy B, Dafni A, Ne’eman G, O’Toole C, Roberts S, Willmer P (2003) Response of plant-pollinator communities to fire: changes in diversity, abundance and floral reward structure. Oikos 101:103–112
Article 
    
                    Google Scholar 
                

	Potts SG, Vulliamy B, Roberts S, O’Toole C, Dafni A, Ne’eman G, Willmer P (2005) Role of nesting resources in organising diverse bee communities in a Mediterranean landscape. Ecol Entomol 30:78–85
Article 
    
                    Google Scholar 
                

	Prenter J, MacNeil C, Dick JTA, Dunn AM (2004) Roles of parasites in animal invasions. Trends Ecol Evol 19:385–390
Article 
    PubMed 
    
                    Google Scholar 
                

	Reitz SR, Trumble JT (2002) Competitive displacement among insects and arachnids. Annu Rev Entomol 47:435–465
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ribeiro F, Orjuela RL, Magalhaes MF, Collares-Pereira MJ (2007) Variability in feeding ecology of a South American cichlid: a reason for successful invasion in mediterranean-type rivers? Ecol Freshw Fish 16:559–569
Article 
    
                    Google Scholar 
                

	Richards SA, Nisbet RM, Wilson WG, Possingham HP (2000) Grazers and diggers: exploitation competition and coexistence among foragers with different feeding strategies on a single resource. Am Nat 155:266–279
Article 
    PubMed 
    
                    Google Scholar 
                

	R Development Core Team (2009) R: a language and environment for statistical computing. 2.10.1. Foundation for Statistical Computing, Vienna, URL http://www.R-project.org
                        

	Ruiz-Gonzalez MX, Brown MJE (2006) Honey bee and bumblebee trypanosomatids: specificity and potential for transmission. Ecol Entomol 31:616–622
Article 
    
                    Google Scholar 
                

	Ruz L (2002) Bee pollinators introduced to Chile: a review. In: Kevan P, Imperatriz Fonseca VL (eds) Pollinating bees—the conservation link between agriculture and nature. Ministry of Agriculture, Brasilia, pp 155–167

                    Google Scholar 
                

	Sakai AK, Allendorf FW, Holt JS, Lodge DM, Molofsky J, With KA, Baughman S, Cabin RJ, Cohen JE, Ellstrand NC, McCauley DE, O’Neil P, Parker IM, Thompson JN, Weller SG (2001) The population biology of invasive species. Annu Rev Ecol Syst 32:305–332
Article 
    
                    Google Scholar 
                

	Schmitt U, Bertsch A (1990) Do foraging bumblebees scent-mark food sources and does it matter? Oecologia 82:137–144
Article 
    
                    Google Scholar 
                

	Stout JC, Morales CL (2009) Ecological impacts of invasive alien species on bees. Apidologie 40:388–409
Article 
    
                    Google Scholar 
                

	Vázquez DP, Simberloff D (2003) Changes in interaction biodiversity induced by an introduced ungulate. Ecol Lett 6:1077–1083
Article 
    
                    Google Scholar 
                

	Villanueva R, Roubik DW (2004) Why are African honey bees and not European bees invasive? Pollen diet determination in community experiments. Apidologie 35:481–491
Article 
    
                    Google Scholar 
                


Download references




Acknowledgments
The authors thank L.D. Harder, J.R. Obeso, and J.C. Stout for useful comments and suggestions. This research was funded by the Argentina National Research Council for Research (PIP 01623), the National Fund for Research (PICT 01300), the Canon National Parks Science Scholars Program, and the National University of Comahue (B152/04).


Author information
Authors and Affiliations
	Laboratorio Ecotono-CRUB, Universidad Nacional del Comahue and INIBIOMA, Quintral 1250, 8400, San Carlos de Bariloche, Río Negro, Argentina
Marcelo A. Aizen, Mariana Lozada & Carolina L. Morales


Authors	Marcelo A. AizenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mariana LozadaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Carolina L. MoralesView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Marcelo A. Aizen.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Aizen, M.A., Lozada, M. & Morales, C.L. Comparative nectar-foraging behaviors and efficiencies of an alien and a native bumble bee.
                    Biol Invasions 13, 2901–2909 (2011). https://doi.org/10.1007/s10530-011-9972-3
Download citation
	Received: 18 July 2010

	Accepted: 12 February 2011

	Published: 26 February 2011

	Issue Date: December 2011

	DOI: https://doi.org/10.1007/s10530-011-9972-3


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
	
                Alstroemeria aurea
              
	Bumble-bee invasion
	Foraging efficiency
	Native displacement
	Nectar
	Resource competition








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.209.48.250
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    