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                    Abstract
The glassy-winged sharpshooter, Homalodisca vitripennis, is an insect that transmits the economically important plant pathogen Xylella fastidiosa. Homalodisca vitripennis has been widely studied in North America and the characteristics that make the insect highly successful in new geographic areas are well understood. However, there is a paucity of information on the invasion pathways for long-distance dispersal that have allowed the insect to spread from mainland North America to Hawaii, Easter Island, French Polynesia and the Cook Islands. One potential means of introduction is via motile insects transported in the cargo holds of aircraft. Laboratory studies were undertaken in California to determine the viability of H. vitripennis after 24 h of a temperature, humidity and light regime simulating pressurised cargo hold conditions. At all temperatures tested (5, 11 or 22 °C) female adults were capable of surviving whether or not they had access to food and, to a much lower extent, were able to reproduce successfully when re-introduced on a suitable oviposition host plant. This research increases our understanding of the level of risk associated with long-distance air transport as pathway of entry for H. vitripennis into countries currently free of the pest.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Direct Evidence of Adult Aedes albopictus Dispersal by Car
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 October 2017
                                    

                                

                                Roger Eritja, John R. B. Palmer, … Frederic Bartumeus

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Human-mediated dispersal drives the spread of the spotted lanternfly (Lycorma delicatula)
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 January 2023
                                    

                                

                                Zachary S. Ladin, Donald A. Eggen, … Vincent D’Amico

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A literature review of dispersal pathways of Aedes albopictus across different spatial scales: implications for vector surveillance
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 August 2022
                                    

                                

                                Tom Swan, Tanya L. Russell, … Thomas R. Burkot

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Air Transport Association of America (1991) Air cargo from A to Z, 6th edn. Air Transport Association of America, Annapolis

                    Google Scholar 
                

	Amanifar N, Taghavi M, Izadpanah K, Babaei G (2014) Isolation and pathogenicity of Xylella fastidiosa from grapevine and almond in Iran. Phytopathol Mediterr 53(2):318–327
CAS 
    
                    Google Scholar 
                

	Andersen PC, Brodbeck BV, Mizell RF (1989) Metabolism of amino acids, organic acids and sugars extracted from the xylem fluid of four host plants by adult Homalodisca coagulata. Entomol Exp Appl 50:149–159
Article 
    CAS 
    
                    Google Scholar 
                

	Andersen PC, Brodbeck BV, Mizell RF (1992) Feeding by the leafhopper, Homalodisca coagulata, in relation to xylem fluid chemistry and tension. J Insect Physiol 38(8):611–622
Article 
    CAS 
    
                    Google Scholar 
                

	Bautista RC, Yalemar JA, Suh TH, Heu RA, Teramoto KK (2005) The glassy- winged sharpshooter gets no “lei” or a welcome “aloha” from the island. In: Proceedings of the 11th pacific entomology conference. Hawaii, pp. 16–17

	Biosecurity New Zealand. No date. Glassy-winged sharpshooter fact sheet. http://www.biosecurity.govt.nz/files/pests/glassy-winged-sharpshooter/glassy-winged-sharpshooter-booklet.pdf. Accessed 3 March 2010

	Brodbeck BV, Mizell RF, Andersen PC (1993) Physiological and behavioural adaptations of three species of leafhoppers in response to the dilute nutrient content of xylem fluid. J Insect Physiol 39(1):73–81
Article 
    CAS 
    
                    Google Scholar 
                

	Caton BP, Dobbs TT, Brodel CF (2006) Arrivals of hitchhiking insect pests on international cargo aircraft at Miami International Airport. Biol Invasions 8(4):765–785
Article 
    
                    Google Scholar 
                

	Contra Costa County California. No date. GWSS identification. http://ca-contracostacounty2.civicplus.com/2209/GWSS-Identification. Accessed 15 November 2014

	European Food Safety Authority (2013) Statement of EFSA on host plants, entry and spread pathways and risk reduction options for Xylella fastidiosa Wells et al. EFSA J 11(11):3468

                    Google Scholar 
                

	Goodwin PH, Zhang S (1997) Distribution of Xylella fastidiosa in southern Ontario as determined by the polymerase chain reaction. Can J Plant Pathol 19:13–18
Article 
    
                    Google Scholar 
                

	Grandgirard J, Hoddle MS, Roderick GK, Petit JN, Percy D, Putoa R, Garnier C, Davies N (2006) Invasion of French Polynesia by the glassy-winged sharpshooter, Homalodisca coagulata (Hemiptera: Cicadellidae): a new threat to the South Pacific. Pac Sci 60:429–438
Article 
    
                    Google Scholar 
                

	Grandgirard J, Hoddle MS, Petit JN, Roderick GK, Davies N (2008) Engineering an invasion: classical biological control of the glassy-winged sharpshooter, Homalodisca vitripennis, by the egg parasitoid Gonatocerus ashmeadi in Tahiti and Moorea, French Polynesia. Biol Invasions 10(2):135–148
Article 
    
                    Google Scholar 
                

	Hoddle MS (2004) The potential adventive geographic range of glassy-winged sharpshooter, Homalodisca coagulata and the grape pathogen Xylella fastidiosa: implications for California and other grape growing regions of the world. Crop Prot 23:691–699
Article 
    
                    Google Scholar 
                

	Hopkins DL, Purcell AH (2002) Xylella fastidiosa: cause of Pierce’s disease of grapevine and other emergent diseases. Plant Dis 86:1056–1066
Article 
    
                    Google Scholar 
                

	JALCARGO, Cargo compartment frequently asked questions (2010) http://www.jal.co.jp/en/jalcargo/. Accessed 19 April 2009

	Krugner R (2010) Differential reproductive maturity between geographically separated populations of Homalodisca vitripennis (Germar) in California. Crop Prot 29:1521–1528
Article 
    
                    Google Scholar 
                

	Leu LS, Su CC (1993) Isolation, cultivation, and pathogenicity of Xylella fastidiosa, the causal bacterium of pear leaf scorch disease in Taiwan. Plant Dis 77(6):642–646
Article 
    
                    Google Scholar 
                

	Liebhold AM, Work TT, McCullough DG, Cavey JF (2006) Airline baggage as a pathway for alien insect species invading the United States. Am Entomol 52(1):48–54

	Montero-Astua M, Saborio-R G, Chacon-Diaz C, Garita L, Villalobos W, Moreira L, Hartung JS, Rivera C (2008) First reports of Xylella fastidiosa in avocado in Costa Rica. Plant Dis 92(1):175
Article 
    
                    Google Scholar 
                

	Petit JN, Hoddle MS, Grandgirard J, Roderick GK, Davies N (2008) Invasion dynamics of the glassy-winged sharpshooter Homalodisca vitripennis (Germar) (Hemiptera: Cicadellidae) in French Polynesia. Biol Invasions 10(7):955–967
Article 
    
                    Google Scholar 
                

	Phillips PA (2004) Ability of glassy-winged sharpshooter to oviposit after being deprived of a living host for varying periods. Citrus Research Board, USA

                    Google Scholar 
                

	Pilkington LJ, Lewis M, Jeske D, Hoddle MS (2014) Calculation and thematic mapping of demographic parameters for Homalodisca vitripennis (Hemiptera: Cicadellidae) in California. Ann Entomol Soc Am 107(2):424–434
Article 
    
                    Google Scholar 
                

	Purcell AH (1997) Xylella fastidiosa, a regional problem or global threat? J Plant Pathol 79:99–105

                    Google Scholar 
                

	Russell RC (1987) Survival of insect in the wheel bays of a Boeing 747B aircraft on flights between tropical and temperate airports. Bull World Health Organ 65(5):659–662
PubMed Central 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Secretariat of the Pacific Community (2002) Incursion of glassy-winged sharpshooter Homalodisca coagulata in French Polynesia. Plant Protection Service, Papette

                    Google Scholar 
                

	Setamou M, Jones WA (2005) Biology and biometry of sharpshooter Homalodisca coagulata (Homoptera: Cicadellidae) reared on cowpea. Ann Entomol Soc Am 98:322–328
Article 
    
                    Google Scholar 
                

	Sisterson MS (2008) Egg load dynamics of Homalodisca vitripennis. Environ Entomol 37:1200–1207
Article 
    PubMed 
    
                    Google Scholar 
                

	Son Y, Groves RL, Daane KM, Morgan DJW, Johnson MW (2009) Influences of temperature on Homalodisca vitripennis (Hemiptera: Cicadellidae) survival under various feeding conditions. Environ Entomol 38(5):1485–1495
Article 
    PubMed 
    
                    Google Scholar 
                

	Son Y, Groves RL, Daane KM, Morgan DJW, Krugner R, Johnson MW (2010) Estimation of feeding threshold for Homalodisca vitripennis (Hemiptera: Cicadellidae) and its application to prediction of overwintering mortality. Environ Entomol 39(4):1264–1275
Article 
    PubMed 
    
                    Google Scholar 
                

	Sorensen JT, Gill RJ (1996) A range extension of Homalodisca coagulata (Say) (Hemiptera: Auchenorrhyncha: Cicadellidae) to Southern California. Pan-Pac Entomol 72(3):160–161

                    Google Scholar 
                

	Stenger DC, Sisterson MS, French R (2010) Population genetics of Homalodisca vitripennis reovirus validates timing and limited introduction to California of its invasive insect host, the glassy-winged sharpshooter. Virology 407:53–59
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Syverson E, Pineda FJ, Watson J (2008) Temperature variations recorded during interinstitutional air shipments of laboratory mice. J Am Assoc Lab Anim Sci 47(1):31–36

                    Google Scholar 
                

	The Ministry of Agriculture and Forestry (2007) Cook island imports under extra scrutiny after insect pest detected. http://www.maf.govt.nz/mafnet/press/070404gwss.htm. Accessed 9 May 2009

	Thornton J (2000) Effect of the microclimate on horses during international air transportation in an enclosed container. Aust Vet J 78(7):472–477
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Triapitsyn SV, Phillips PA (2000) First record of Gonatocerus triguttatus (Hymenoptera : Mymaridae) from eggs of Homalodisca coagulata (Homoptera : Cicadellidae) with notes on the distribution of the host. Fla Entomol 83:200–203
Article 
    
                    Google Scholar 
                

	US Department of Transportation (2005) Office of aviation enforcement and proceedings, transporting live animals. http://airconsumer.dot.gov/publications/animals.htm. Accessed 14 August 2010

	VSN International (2010) GenStat for windows, 14th edn. VSN International, Hemel Hempstead

                    Google Scholar 
                

	Weathercurrents (2011) Riverside, California climate summary. http://weathercurrents.com/riverside/Archive.do. Accessed 24 October 2011

	Webjet (2014) Webjet homepage. http://www.webjet.com. Accessed 08 June 2014

	Wu D, Daugherty SC, Van Aken SE, Pai GH, Watkins KL, Khouri H, Tallon LJ, Zaborsky JM, Dunbar HE, Tran PL, Moran NA, Eisen JA (2006) Metabolic complementarity and genomics of the dual bacterial symbiosis of sharpshooters. Plos Biol 4(6):e188. doi:10.1371/journal.pbio.0040188
                        
Article 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Young DA (1958) A synopsis of the species of Homalodisca in the United States. Bull Brooklyn Entomol Soc 53(1):7–13

                    Google Scholar 
                


Download references




Acknowledgments
The authors acknowledge colleagues at the University of California, Riverside, in particular those members of the Daugherty and Hoddle labs, as well as the support of the Plant Biosecurity Cooperative Research Centre, the Australian Government’s Cooperative Research Centre Program and the Grape and Wine Research and Development Corporation and the Graham Centre.


Author information
Authors and Affiliations
	Plant Biosecurity Cooperative Research Centre, LPO Box 5012, Bruce, ACT, 2617, Australia
A. A. Rathé, L. J. Pilkington & L. J. Spohr

	Graham Centre for Agricultural Innovation (NSW Department of Primary Industries and Charles Sturt University) Central Coast Primary Industries Centre, NSW Department of Primary Industries, Locked Bag 26, Gosford, NSW, 2250, Australia
A. A. Rathé, L. J. Pilkington & L. J. Spohr

	Graham Centre for Agricultural Innovation (NSW Department of Primary Industries and Charles Sturt University), Charles Sturt University, Leeds Parade, PO Box 883, Orange, NSW, 2800, Australia
A. A. Rathé & G. M. Gurr

	Central Coast Primary Industries Centre, NSW Department of Primary Industries, Locked Bag 26, Gosford, NSW, 2250, Australia
L. J. Pilkington & L. J. Spohr

	Department of Entomology, University of California, Riverside, CA, 92521-0314, USA
M. S. Hoddle & M. P. Daugherty

	Institute of Applied Ecology, Fujian Agriculture and Forestry University, Fuzhou, China
G. M. Gurr


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



	L. J. PilkingtonView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. J. SpohrView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. S. HoddleView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. P. DaughertyView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. M. GurrView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                G. M. Gurr.


Rights and permissions
Reprints and permissions


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



Cite this article
Rathé, A.A., Pilkington, L.J., Spohr, L.J. et al. Invasion pathway risk analysis for the glassy-winged sharpshooter (Homalodisca vitripennis): survival and reproductive success following simulated air transportation.
                    Biol Invasions 17, 2963–2973 (2015). https://doi.org/10.1007/s10530-015-0924-1
Download citation
	Received: 12 December 2014

	Accepted: 05 June 2015

	Published: 14 July 2015

	Issue Date: October 2015

	DOI: https://doi.org/10.1007/s10530-015-0924-1


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
	Incursion
	Air transport
	GWSS
	Pierce’s disease








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.212.236.187
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    