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            Abstract
MALE butterflies of the nymphalid subfamily Danainae possess pheromone disseminating organs (hairpencils) the secretions of which function as female flight arrestants or aphrodisiacs1,2 and in some case as female attractants1. The hairpencil secretions of a number of Danaid species contain dihydropyrrolizine derivatives3â€“8 which are obtained from pyrrolizidine alkaloid plants by adult feeding6,7. A dihydropyrrolizine ketone isolated8 from the hairpencils of Danaus gilippus berenice Cramer has been shown to be the flight arrestant or aphrodisiac pheromone in this species2,9 and we believe that the related dihydropyrrolizines found on the hairpencils of other species may perform a similar function. We propose here one possible explanation for the unusual dependence of male Danaid butterflies on pyrrolizidine alkaloid plants.




            
                
                    

    
        
            
                
                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


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


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: ]

                                
                                
                                    
                                        The influence of male dominance in female Anastrepha curvicauda mate selection
                                        
                                    

                                    
                                        Article
                                         Open access
                                         18 March 2021
                                    

                                

                                Nancy Natividad SalmerÃ³n-MuÃ±iz, RenÃ© Arzuffi, â€¦ Alfredo JimÃ©nez-PÃ©rez

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sympatric cleptobiotic stingless bees have species-specific cuticular profiles that resemble their hosts
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 February 2022
                                    

                                

                                Manuel VÃ¡zquez, David MuÃ±oz, â€¦ JosÃ© Javier G. Quezada-EuÃ¡n

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Oviposition stimulants underlying different preferences between host races in the leaf-mining moth Acrocercops transecta (Lepidoptera: Gracillariidae)
                                        
                                    

                                    
                                        Article
                                         Open access
                                         25 August 2022
                                    

                                

                                Tomoko Katte, Shota Shimoda, â€¦ Hajime Ono

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Brower, L. P., Brower, J. van Z., and Cranston, F. P., Zoologica, 50, 1 (1965).
CASÂ 
    
                    Google ScholarÂ 
                

	Pliske, T. E., and Eisner, T., Science, 164, 1170 (1969).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Meinwald, J., Meinwald, Y. C., Wheeler, J. W., Eisner, T., and Brower, L. P., Science, 151, 583 (1966).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Meinwald, J., Thompson, W. R., Eisner, T., and Owen, D. F., Tetrahedron Lett., 3485 (1971).

	Edgar, J. A., Culvenor, C. C. J., and Smith, L. W., Experientia, 27, 761 (1971).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Edgar, J. A., Culvenor, C. C. J., and Robinson, G. S., J. Aust. ent. Soc., 12, 144 (1973).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Edgar, J. A., and Culvenor, C. C. J., Nature (in the press).

	Meinwald, J., Meinwald, Y. C., and Mazzocchi, P. H., Science, 164, 1175 (1969).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Schneider, D., and Seibt, U., Science, 164, 1173 (1969).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Reichstein, T., von Euw, J., Parsons, J. A., and Rothschild, M., Science, 161, 861 (1968).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brower, L. P., Scient. Am., 220, 22 (1969).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ehrlich, P. R., and Raven, P. H., Evolution, 18, 586 (1965).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Bull, L. B., Culvenor, C. C. J., and Dick, A. T., The Pyrrolizidine Alkaloids (North Holland, Amsterdam, 1968).

                    Google ScholarÂ 
                

	McCann, C., J. Bombay nat. Hist. Soc., 51, 752 (1952).

                    Google ScholarÂ 
                

	Cronquist, A., The Evolution and Classification of Flowering Plants (Nelson, London, 1968).

                    Google ScholarÂ 
                

	Takhtajan, A., Flowering Plants Origin and Dispersal (Oliver and Boyd, Edinburgh, 1969).

                    Google ScholarÂ 
                

	Woodson, R. E., Ann. Mo. bot. Gdn, 19, 45 (1932).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Borges del Castillo, J., EspaÃ±a de Aguirre, A. G., BretÃ³n, J. L., GonzÃ¡lez, A. G., and Trujillo, J., Tetrahedron Lett., 1219 (1970).

	Hunger, A., Helv. chim. Acta, 34, 398 (1951).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Hassall, C. H., J. chem. Soc., 3193 (1951).

	Gilbert, L. E., and Ehrlich, P. R., J. lepid. Soc., 24, 297 (1970).

                    Google ScholarÂ 
                

	Beebe, W., Zoologica, 40, 27 (1955).

                    Google ScholarÂ 
                

	Lever, R. A., Proc. R. ent. Soc., Lond., A, 11, 95 (1936).

                    Google ScholarÂ 
                

	Rothschild, M., von Euw, J., and Reichstein, T., Proc. R. Soc. Lond., B, 183, 227 (1973).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	CSIRO. Division of Animal Health, Private Bag No. 1, PO Parkville, Victoria, 3052, Australia
J. A. EDGARÂ &Â C. C. J. CULVENOR

	Department of Biology, University of Miami, PO Box 9118, Coral Gables, Florida, 33124
T. E. PLISKE


Authors	J. A. EDGARView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	C. C. J. CULVENORView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T. E. PLISKEView 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
EDGAR, J., CULVENOR, C. & PLISKE, T. Coevolution of Danaid butterflies with their host plants.
                    Nature 250, 646â€“648 (1974). https://doi.org/10.1038/250646a0
Download citation
	Received: 14 January 1974

	Revised: 18 March 1974

	Issue Date: 23 August 1974

	DOI: https://doi.org/10.1038/250646a0


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

                
                    	
                            
                                
                                    
                                        Pattern and drivers of danaine butterfly migration in Southern India: implications for conservation
                                    
                                

                            
                                
                                    	P. A. Vinayan
	M. A. Yathumon
	N. R. Anoop


                                
                                Journal of Insect Conservation (2023)

                            
	
                            
                                
                                    
                                        Baiting Insects with Pyrrolizidine Alkaloids (PAs): A Fieldwork-Oriented Review and Guide to PA-Pharmacophagy
                                    
                                

                            
                                
                                    	Michael BopprÃ©
	Julio MonzÃ³n


                                
                                Neotropical Entomology (2023)

                            
	
                            
                                
                                    
                                        Plant chemistry and insect sequestration
                                    
                                

                            
                                
                                    	Sebastian E. W. Opitz
	Caroline MÃ¼ller


                                
                                Chemoecology (2009)

                            
	
                            
                                
                                    
                                        Male sex pheromone of a giant danaine butterfly,Idea leuconoe
                                    
                                

                            
                                
                                    	R. Nishida
	S. Schulz
	N. Hayashi


                                
                                Journal of Chemical Ecology (1996)

                            
	
                            
                                
                                    
                                        Stereochemical inversion of pyrrolizidine alkaloids byMechanitis polymnia (Lepidoptera: Nymphalidae: Ithomiinae): Specificity and evolutionary significance
                                    
                                

                            
                                
                                    	JosÃ© Roberto Trigo
	Lauro Euclides Soares Barata
	Keith S. Brown


                                
                                Journal of Chemical Ecology (1994)

                            


                

            

        
    

            
                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
	protocols.io
	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 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: ]
