
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Ethology

	
                        Article

Differences in mating tactics performed by males of two local populations of the Japanese scorpionfly Panorpa japonica


                    	Article
	
                            Published: 15 June 2022
                        


                    	
                            Volume 40, pages 237–244, (2022)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Ethology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Ryo Ishihara 
            ORCID: orcid.org/0000-0002-4728-03751 & 
	Takahisa Miyatake1 


                        
    

                        
                            	
            
                
            362 Accesses

        
	
                
                    
                90 Altmetric

            
	
            
                
            11 Mentions

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Males of the Japanese scorpionfly, Panorpa japonica, often perform male–male competitions for food to offer to females as a nuptial gift. Previous studies have suggested that the behavior of males who lost in male–male competition (loser male) differs between two geographically separated populations. In the Aichi population, loser males wait around the feeding area and attempt forced mating with females as “satellites” (Thornhill, Anim Behav 44:867–879, 1992a), while in the Okayama population, loser males frequently try to re-enter the feeding area as “sneakers”, and the loser males who succeed in sneaking attempt to mate with present females (Ishihara and Miyatake, J Ethol 39:267–274, 2021). However, these two studies were conducted about 30 years apart, and many factors may have changed since that time. Therefore, in the present study, mating behaviors of the two populations were compared within the same year by field observations. Our results showed that most of the individuals in the Okayama population stayed near their feeding grounds longer on average than the Aichi population while repeatedly snaking. On the other hand, in the Aichi population, more individuals left the feeding area than those who chose sneaking. In addition, the number of females visiting the feeding area was significantly higher in the Okayama population. Results of a laboratory experiment using males from two local populations showed that the behavior of loser males was similar to field observations. These findings suggest that males from the two populations adopt alternative mating tactics. We discuss the reasons why the populations show different mating tactics.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Relationships between mating tactics and male traits such as body size and fluctuating asymmetry in the Japanese scorpionfly
                                        
                                    

                                    
                                        Article
                                        
                                         14 March 2020
                                    

                                

                                Ryo Ishihara & Takahisa Miyatake

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Male mate choice and female receptivity lead to reproductive interference
                                        
                                    

                                    
                                        Article
                                        
                                         02 April 2015
                                    

                                

                                Jennifer A. Hamel, Savannah A. Nease & Christine W. Miller

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The influence of male dominance in female Anastrepha curvicauda mate selection
                                        
                                    

                                    
                                        Article
                                         Open access
                                         18 March 2021
                                    

                                

                                Nancy Natividad Salmerón-Muñiz, René Arzuffi, … Alfredo Jiménez-Pérez

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Andersson M (1994) Sexual selection. Princeton University Press, Princeton, NJ
Book 
    
                    Google Scholar 
                

	Balaban-Feld J, Valone TJ (2017) Prior information and social experience influence male reproductive decisions. Behav Ecol 28:1376–1383
Article 
    
                    Google Scholar 
                

	Blum MS, Blum NA (1979) Sexual selection and reproductive competition in insects. Academic Press, New York

                    Google Scholar 
                

	Byers GW, Thornhill R (1983) Biology of the mecoptera. Annu Rev Entomol 28:203–228
Article 
    
                    Google Scholar 
                

	del Sol JF, Hongo Y, Boisseau RP, Berman GH, Allen CE, Emlen DJ (2021) Population differences in the strength of sexual selection match relative weapon size in the Japanese rhinoceros beetle, Trypoxylus dichotomus (Coleoptera: Scarabaeidae). Evolution 75:394–413
Article 
    
                    Google Scholar 
                

	Dominey WJ (1984) Alternative mating tactics and evolutionarily stable strategies. Am Zool 24:385–396
Article 
    
                    Google Scholar 
                

	Engqvist L, Sauer KP (2003) Influence of nutrition on courtship and mating behavior in the scorpionfly Panorpa cognata. Ethology 109:911–928
Article 
    
                    Google Scholar 
                

	Hedrick A, Dill LM (1993) Mate choice by female crickets is influenced by predation risk. Anim Behav 46:193–196
Article 
    
                    Google Scholar 
                

	Ishihara R, Miyatake T (2020) Relationships between mating tactics and male traits such as body size and fluctuating asymmetry in the Japanese scorpionfly. J Ethol 38:233–239
Article 
    
                    Google Scholar 
                

	Ishihara R, Miyatake T (2021) Wing-waving behaviors are used for conspecific display in the Japanese scorpionfly, Panorpa japonica. J Ethol 39:267–274
Article 
    
                    Google Scholar 
                

	Iwata Y, Munehara H, Sakurai Y (2005) Dependence of paternity rates on alternative reproductive behaviors in the squid Loligo bleekeri. Mar Ecol Prog Ser 298:219–228
Article 
    
                    Google Scholar 
                

	Kelly CD (2006) The relationship between resource control, association with females and male weapon size in a male-dominance insect. Ethology 112:362–369
Article 
    
                    Google Scholar 
                

	Kelly CD (2018) The causes and evolutionary consequences of variation in female mate choice in insects: the effects of individual state, genotypes and environments. Curr Opin Insect Sci 27:1–8

Article 
    
                    Google Scholar 
                

	Kotiaho JS, LeBas NR, Puurtinen M, Tomkins JL (2008) On the resolution of the lek paradox. Trends Ecol Evol 23:1–3
Article 
    
                    Google Scholar 
                

	Missoweit M, Sauer KP (2007) Not all Panorpa (Mecoptera: Panorpidae) scorpionfly mating systems are characterized by resource defense polygyny. Anim Behav 74:1207–1213
Article 
    
                    Google Scholar 
                

	Moczek AP, Nijhout HF (2003) Rapid evolution of a polyphenic threshold. Evol Dev 5:259–268
Article 
    
                    Google Scholar 
                

	Okuzaki Y (2021) Effects of body size divergence on male mating tactics in the ground beetle Carabus japonicus. Evolution 75:2269–2285
Article 
    
                    Google Scholar 
                

	Oliveira R, Taborsky M, Brockmann HJ (2008) Alternative reproductive tactics. Cambridge University Press, Cambridge, UK
Book 
    
                    Google Scholar 
                

	Ota K, Awata S, Morita M, Kohda M (2014) Sneaker males are not necessarily similar to females in colour in a sexually monochromatic cichlid. J Zool 293:63–70
Article 
    
                    Google Scholar 
                

	Rowell GA, Cade WH (1993) Simulation of alternative male reproductive behavior: calling and satellite behavior in field crickets. Ecol Model 65:265–280
Article 
    
                    Google Scholar 
                

	Sato K, Fujiyama S (2018) Comparison of mating behavior of nine species in Japanese scorpionfly -special references to the behavior of nuptial gift-. Ann Environ Sci, Shinshu Univ 40:64–71 (in Japanese)

                    Google Scholar 
                

	Sauer KP, Lubjuhn T, Sindern J, Kullmann H, Kurtz J, Epplen C, Epplen JT (1998) Mating system and sexual selection in the scorpionfly Panorpa vulgaris (Mecoptera, Panorpidae). Naturwissenschaften 85:219–228
Article 
    CAS 
    
                    Google Scholar 
                

	Shuster SM (2010) Alternative mating strategies. In: Westneat DF, Fox CW (eds) Evolutionary behavioral ecology. Oxford University Press, New York, pp 434–450

                    Google Scholar 
                

	Simmons LW, Emlen DJ, Tomkins JT (2007) Sperm competition games between sneaks and guards: a comparative analysis using dimorphic male beetles. Evolution 61:2684–2692
Article 
    
                    Google Scholar 
                

	Thornhill R (1979) Male and female sexual selection and the evolution of mating strategies in insects. In: Blum MS, Blum NA (eds) Sexual selection and reproductive competition in insects. Academic Press, New York, pp 81–121

                    Google Scholar 
                

	Thornhill R (1981) Panorpa (Mecoptera: Panorpidae) scorpionflies: systems for understanding resource-defense polygyny and alternative male reproductive efforts. Annu Rev Ecol Syst 12:355–386
Article 
    
                    Google Scholar 
                

	Thornhill R (1992a) Fluctuating asymmetry and the mating system of the Japanese scorpionfly, Panorpa japonica. Anim Behav 44:867–879
Article 
    
                    Google Scholar 
                

	Thornhill R (1992b) Fluctuating asymmetry, interspecific aggression and male mating tactics in two species of Japanese scorpionflies. Behav Ecol Sociobiol 30:357–363
Article 
    
                    Google Scholar 
                


Download references




Acknowledgements
This study was funded by JSPS KAKENHI Grant Numbers 21H02568 and 21K19116 (to TM).


Funding
Japan Society for the Promotion of Science,21H02568, 21K19116.


Author information
Authors and Affiliations
	Graduate School of Environmental and Life Science, Okayama University, Okayama, 700-8530, Japan
Ryo Ishihara & Takahisa Miyatake


Authors	Ryo IshiharaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takahisa MiyatakeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Ryo Ishihara.


Ethics declarations

              
              
                Conflict of interest

                All authors declare that he/she has no conflict of interest.

              
              
                Ethical approval

                This article does not contain any studies with animals performed by any of the authors.

              
              
                Informed consent

                This article deal with insects and thus we did not need Informed consent.

              
            

Additional information
Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Ishihara, R., Miyatake, T. Differences in mating tactics performed by males of two local populations of the Japanese scorpionfly Panorpa japonica.
                    J Ethol 40, 237–244 (2022). https://doi.org/10.1007/s10164-022-00753-2
Download citation
	Received: 22 November 2021

	Accepted: 18 May 2022

	Published: 15 June 2022

	Issue Date: September 2022

	DOI: https://doi.org/10.1007/s10164-022-00753-2


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
	Male–male combat
	Nuptial gift
	Panorpidae
	Sexual selection
	Alternative mating strategy








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



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


		
	
	
		
			
				
					
					3.84.202.224
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    