
    
    

    

    



    

    
    
        
            
            
                        [image: About BioOne Publishing]

            
            
                        [image: BioOne Complete Homepage]

            
            
                        [image: ]

            

            
                
                        
                            Sign In
                        
                    
                    View Cart 
                
                    
    
        Help
    
            

        

    
    




    
        

        

             

            
                Email
                
            

            
                Password

                Forgot your password?

                
                    
                     Show
                

                
            

            
                Remember Email on this computer
            

            
                Remember Password
            

            
                
                
                    
                        [image: ]
                        Please wait...
                    

                

            

            
                No BioOne Digital Library account? Create an account 

                or Access Institutional Sign In via Shibboleth or OpenAthens
            


    





    

    




    
        

        

            
                We can help you reset your password using the email address linked to your BioOne Complete account.

            

             

            
                Email
                
            

            
                
            


    







    

    








    
        
        


        
            
                Registered users receive a variety of benefits including the ability to customize email alerts, create favorite journals list, and save searches.
                Please note that a BioOne web account does not automatically grant access to full-text content.  An institutional or society member subscription is required to view non-Open Access content.
                Contact helpdesk@bioone.org with any questions.
            
        


             

            
                    
                        All Fields are Required
                    

                    
                        
                    




    
        *
        First Name
    

    
        
            






    
        *
        Last/Family Name
    

    
        
            






    
        *
        Email
    

    
        
            






    
        *
        Password
    

    
        
            
                
    Password Requirements:  Minimum 8 characters, must include as least one uppercase, one lowercase letter, and one number or permitted symbol


    
        Valid Symbols for password:

        ~ Tilde

        ! Exclamation Mark

        @ At sign

        $ Dollar sign

        ^ Caret

        ( Opening Parenthesis

        ) Closing Parenthesis

        _ Underscore

        . Period
    
    [image: ]


    
        

    

    






            

            






    
        *
        Confirm Password
    

    
        
            







    

                    
                        
                            
                        

                        
                            [image: ]
                            Please wait...
                        

                    


            

                
            
                Web Account created successfully
            


    





    

    

    
        
            
                
                            [image: BioOne Complete Homepage]

                
            


        
            	
    
        Browse
    
                	
    
        BioOne Complete Titles
    

    
	
    
        Publishers
    

    
	
    
        Subjects
    

    
	
    
        BioOne eBook Titles
    

    



    
	
    
        Resources
    
                	
    
        About BioOne Digital Library
    

    
	
    
        How to Subscribe & Access
    

    
	
    
        Library Resources
    

    
	
    
        Publisher Resources
    

    
	
    
        Instructor Resources
    

    



    


        



            
            
                Advanced Search
                
                    
                    
                

                
            

            
                        
                            Home
                        
                        >
                        
                            Journals
                        
                        >
                        
                            Journal of Economic Entomology
                        
                        >
                        
                            Volume 108
                        
                        >
                        
                            Issue 1
                        
                        >
                        Article
            

        

    
        
            



            




    

            







    
        
            



    
        How to translate text using browser tools

        
            1 February 2015
            Lepidoptera (Crambidae, Noctuidae, and Pyralidae) Injury to Corn Containing Single and Pyramided Bt Traits, and Blended or Block Refuge, in the Southern United States
        

            
                
                            D. D. Reisig,
                            D. S. Akin,
                            J. N. All,
                            R. T. Bessin,
                            M. J. Brewer,
                            D. G. Buntin,
                            A. L. Catchot,
                            D. Cook,
                            K. L. Flanders,
                            F.-N. Huang,
                            D. W. Johnson,
                            B. R. Leonard,
                            P. J. McLeod,
                            R. P. Porter,
                            F.P.F. Reay-Jones,
                            K. V. Tindall,
                            S. D. Stewart,
                            N. N. Troxclair,
                            R. R. Youngman,
                            M. E. Rice
                
            

            
                Author Affiliations +
                


                     D. D. Reisig,1 D. S. Akin,2 J. N. All,3 R. T. Bessin,4 M. J. Brewer,5 D. G. Buntin,6 A. L. Catchot,7 D. Cook,8 K. L. Flanders,9 F.-N. Huang,10 D. W. Johnson,11 B. R. Leonard,12 P. J. McLeod,13 R. P. Porter,14 F.P.F. Reay-Jones,15 K. V. Tindall,16 S. D. Stewart,17 N. N. Troxclair,18 R. R. Youngman,19 M. E. Rice20,* 
                    

                        
 11Department of Entomology, North Carolina State University, Vernon G. James Research and Extension C                        
 22University Arkansas, Cooperative Extension Service, Monticello, AR 71656; currently, FMC Corporatio                        
 33Department of Entomology, University of Georgia, Athens, GA 30602.                        
 44Department of Entomology, S-225 Ag North, Lexington, KY 40546.                        
 55Texas A&M AgriLife Research & Extension Center, 10345 State Hwy 44, Corpus Christi, TX 78406.                        
 66Department of Entomology, UGA-Griffin Campus, 1109 Experiment Street, Griffin, GA 30223.                        
 77Department of Entomology & Plant Pathology, Mississippi State University, Mississippi State, MS 397                        
 88Delta Research & Extension Center, Mississippi State University, P.O. Box 197, Stoneville, MS 38776                        
 99201 Extension Hall, Auburn University, AL 36849.                        
 1010Department of Entomology, 404 Life Sciences Bldg., LSU AgCenter, Baton Rouge, LA 70803.                        
 1111UK-REC, 1205 Hopkinsville Street, Princeton, KY 42445.                        
 1212LSU AgCenter, Macon Ridge Station, 212A Macon Ridge Rd., Winnsboro, LA 71295.                        
 1313Cralley-Warren Lab, 2601 N. Young Ave., Fayetteville, AR 72704.                        
 1414Texas AgriLife Research & Extension Center, Lubbock, TX 79403.                        
 1515School of Agricultural, Forest, and Environmental Sciences, Pee Dee Research & Education Center, C                        
 1616Division of Plant Sciences, University of Missouri, Portageville, MO 63873.                        
 1717West Tennessee Research and Education Center, 605 Airways Blvd., Jackson, TN 38301.                        
 1818Texas AgriLife Research & Extension Center, P.O. Box 1849, Uvalde, TX 78802.                        
 1919Department of Entomology, 216-A Price Hall, MC 0319, Virginia Tech University, Blacksburg, VA 2406                        
 2020DuPont Pioneer, P. O. Box 1004, Johnston, IA 50131.                    

                        
 *Corresponding author, e-mail: marlin.rice@pioneer.com.
                


            


        

                
                        
                            J. of Economic Entomology, 108(1):157-165 (2015).  https://doi.org/10.1093/jee/tou009

                        

                



        



    






                
                    


    
        	
                        
                            
                                ARTICLE
                            
                        
                    
	
                        
                            
                                FIGURES & TABLES
                            
                        
                    
	
                        
                            
                                REFERENCES
                            
                        
                    
	
                        
                            
                                CITED BY
                            
                        
                    
	
                    
                                
                                    
                                        DOWNLOAD PAPER
                                    
                                
                                
                                    
                                        SAVE TO MY LIBRARY
                                    
                                
                    

                


    



                    

    
        
            
                





    
                
                     PERSONAL SIGN IN

                     Full access may be available with your subscription
                

                 

                
                    Email
                    
                    

                
                    Password
                    Forgot your password?
                    
                        
                        Show
                    

                    
                

                
                        Remember Email on this computer
                

                

                        Remember Password

                

                
                    
                

                
                    No BioOne Digital Library account? Create an account 

                    or Access Institutional Sign In via Shibboleth or OpenAthens
                


    






                

                

    
            
                PURCHASE THIS CONTENT

            

        
                
                    
                         PURCHASE SINGLE ARTICLE
                    

                    
                                
                                    Price: 
                                        ADD TO CART
                                

                                
                                    Includes PDF & HTML, when available
                                

                                
                                    This article is only available to subscribers. 
It is not available for individual sale.
                                

                    

                

        

    



  


                

            

        

    




    
        
            
                Access to the requested content is limited to institutions that have
                purchased or subscribe to this BioOne eBook Collection. You are receiving
                this notice because your organization may not have this eBook access.*
            
        

        
            
                *Shibboleth/Open Athens users-please
                sign in
                to access your institution's subscriptions.
            
        

        
            
                Additional information about institution subscriptions can be found
                here
            
        

    






                    

    
        
            This will count as one of your downloads.

            You will have access to both the presentation and article (if available).

        

        
            
                DOWNLOAD NOW
            

        

    




                    






    
            
            This content is available for download via your institution's subscription. To access this item, please sign in to your personal account.

             

            
                Email
                
            

            
                Password

                Forgot your password?

                
                    
                     Show
                

                
            

            
                Remember Email on this computer
            

            
                Remember Password
            

            
                
            

            
                No BioOne Digital Library account? Create an account 

            


    




                    





    
        
                
                        
                            
                                My Library
                            

                            
                                
                                    
                                

                            

                        

                        

                                            
                            You currently do not have any folders to save your paper to! Create a new folder below.
                        

                    
                        
                            Create New Folder
                        
                    

                    
                    
                    
                    
                        
                            SAVE >
                        
                    

                

            


        

        
    








                


                
                    
                        
                                




    
        
        
                
                    Abstract


                                        
                        Fall armyworm, Spodoptera frugiperda (J. E. Smith) (Lepidoptera: Noctuidae); corn earworm, Helicoverpa zea Boddie (Lepidoptera: Noctuidae); southwestern corn borer, Diatraea grandiosella Dyar (Lepidoptera: Crambidae); sugarcane borer, Diatraea saccharalis F. (Lepidoptera: Crambidae); and lesser cornstalk borer, Elasmopalpus lignosellus Zeller (Lepidoptera: Pyralidae), are lepidopteran pests of corn, Zea mays L., in the southern United States. Blended refuge for transgenic plants expressing the insecticidal protein derivative from Bacillus thuringiensis (Bt) has recently been approved as an alternative resistance management strategy in the northern United States. We conducted a two-year study with 39 experiments across 12 states in the southern United States to evaluate plant injury from these five species of Lepidoptera to corn expressing Cry1F and Cry1Ab, as both single and pyramided traits, a pyramid of Cry1Ab×Vip3Aa20, and a pyramid of Cry1F×Cry1Ab plus non-Bt in a blended refuge. Leaf injury and kernel damage from corn earworm and fall armyworm, and stalking tunneling by southwestern corn borer, were similar in Cry1Fx×Cry1Ab plants compared with the Cry1F×Cry1Ab plus non-Bt blended refuge averaged across five-plant clusters. When measured on an individual plant basis, leaf injury, kernel damage, stalk tunneling (southwestern corn borer), and dead or injured plants (lesser cornstalk borer) were greater in the blended non-Bt refuge plants compared to Cry1F×Cry1Ab plants in the non-Bt and pyramided Cry1F×Cry1Ab blended refuge treatment. When non-Bt blended refuge plants were compared to a structured refuge of non-Bt plants, no significant difference was detected in leaf injury, kernel damage, or stalk tunneling (southwestern corn borer). Plant stands in the non-Bt and pyramided Cry1F×Cry1Ab blended refuge treatment had more stalk tunneling from sugarcane borer and plant death from lesser cornstalk borer compared to a pyramided Cry1F×Cry1Ab structured refuge treatment. Hybrid plants containing Cry1F×Cry1Ab within the pyramided Cry1F×Cry1Ab blended refuge treatment had significantly less kernel damage than non-Bt structured refuge treatments. Both single and pyramided Bt traits were effective against southwestern corn borer, sugarcane borer, and lesser cornstalk borer.

                    

                

        

        
        
       

            
                
                    © The Authors 2015. Published by Oxford University Press on behalf of Entomological Society of America. All rights reserved. For Permissions, please email: journals.permissions@oup.com
                
            

                          
                

    
        
            Citation
            Download Citation
        

        
            
                    D. D. Reisig,                    D. S. Akin,                    J. N. All,                    R. T. Bessin,                    M. J. Brewer,                    D. G. Buntin,                    A. L. Catchot,                    D. Cook,                    K. L. Flanders,                    F.-N. Huang,                    D. W. Johnson,                    B. R. Leonard,                    P. J. McLeod,                    R. P. Porter,                    F.P.F. Reay-Jones,                    K. V. Tindall,                    S. D. Stewart,                    N. N. Troxclair,                    R. R. Youngman, and                    M. E. Rice                "Lepidoptera (Crambidae, Noctuidae, and Pyralidae) Injury to Corn Containing Single and Pyramided Bt Traits, and Blended or Block Refuge, in the Southern United States," Journal of Economic Entomology 108(1), 157-165,  (1 February 2015). https://doi.org/10.1093/jee/tou009
            



            
                Received: 16 May 2014; Accepted: 2 October 2014; Published: 1 February 2015
            


    




            

    



                    




    
        
            ACCESS THE FULL ARTICLE
        

        
                          
                





    
                
                     PERSONAL SIGN IN

                     Full access may be available with your subscription
                

                 

                
                    Email
                    
                    

                
                    Password
                    Forgot your password?
                    
                        
                        Show
                    

                    
                

                
                        Remember Email on this computer
                

                

                        Remember Password

                

                
                    
                

                
                    No BioOne Digital Library account? Create an account 

                    or Access Institutional Sign In via Shibboleth or OpenAthens
                


    






                

                

    
            
                PURCHASE THIS CONTENT

            

        
                
                    
                         PURCHASE SINGLE ARTICLE
                    

                    
                                
                                    This article is only available to subscribers. 
It is not available for individual sale.
                                

                    

                

        

    



  

                

            

        

    





                


            

            



    
        
            JOURNAL ARTICLE

            9 PAGES
        

        


        
                This article is only available to subscribers. 
It is not available for individual sale.


            
                
                    +
                    
                        SAVE TO MY LIBRARY
                    
                
            
        


            



            
                
                

                
                    
                

                
                
                    
                        [image: ]
                        GET CITATION

                    
                

                
                
            



    

    

    






    
        
                
                        
                            
                                My Library
                            

                            
                                
                                    
                                

                            

                        

                        

                                            
                            You currently do not have any folders to save your paper to! Create a new folder below.
                        

                    
                        
                            Create New Folder
                        
                    

                    
                    
                    
                    
                        
                            SAVE >
                        
                    

                

            


        

        
    








    
        
            
            
            
            

            
                
                    Folder Name
                
                
            

            
                
                    Folder Description
                
                
            


            
                
                    SAVE
                
            

        










                


    
        
        
        
        

        
                

                        <
                        Previous Article
                        |

                                            Next Article
                        >

                

        


    







                

                    



    



            
                
                    
                

            



    




                    

                

                
    
        ARTICLE SOURCE
    

    
        
                [image: ]

            
                Journal of Economic Entomology

                Vol. 108 • No. 1

                February 2015
            

        

    





        


    
        KEYWORDS
    

    
            
                

                    
                        blended refuge
                    
                

            

            
                

                    
                        Helicoverpa zea
                    
                

            

            
                

                    
                        Spodoptera frugiperda
                    
                

            

            
                

                    
                        structured refuge
                    
                

            

    

    
        
    






                

                


    
    
        
            
                RIGHTS & PERMISSIONS
            

            Get copyright permission
        

    

    




                


    
        
        
        
                    
                        
                            [image: ]
                            Subscribe to BioOne Complete
                        
                    

                    
                        
                            [image: ]
                            Receive erratum alerts for this article
                        
                    

                    
                        
                            [image: ]
                            Receive alerts when this article is cited
                        
                    

        

        
        


    







                

            

        

        

    
        D. D. Reisig, D. S. Akin, J. N. All, R. T. Bessin, M. J. Brewer, D. G. Buntin, A. L. Catchot, D. Cook, K. L. Flanders, F.-N. Huang, D. W. Johnson, B. R. Leonard, P. J. McLeod, R. P. Porter, F.P.F. Reay-Jones, K. V. Tindall, S. D. Stewart, N. N. Troxclair, R. R. Youngman, M. E. Rice "Lepidoptera (Crambidae, Noctuidae, and Pyralidae) Injury to Corn Containing Single and Pyramided Bt Traits, and Blended or Block Refuge, in the Southern United States," Journal of Economic Entomology, 108(1), 157-165, (1 February 2015)
        
            
                
                    
                        Include:
                    

                    

                                                                                           
                                 Citation Only
                            

                                                                                           
                                 Citation & Abstract
                            

                    

                

                
                    
                        Format:
                    

                    

                                                                                           
                                 RIS
                            

                                                                                           
                                 EndNote
                            

                                                                                           
                                 BibTex
                            

                    

                

        

        

        
            
                DOWNLOAD CITATION
                     
        

    







        

    








    





            

            
                
                

            

            
            
                [image: Back to Top]
            
        

	
		
            
                
                    
                                [image: BioOne Complete Homepage]

                    
                

            

			    
				    

					    	    
        Home
    

	    
        About
    

	    
        Subscribe
    

	    
        Publisher Resources
    

	    
        Library Resources
    

	    
        Help
    

	    
        Contact
    



			    

                                                
			
				

                    

					
                    [image: ]

                    [image: BioOne Complete Facebook Page]

                    [image: BioOne Complete Twitter Page]

                    [image: BioOne Complete LinkedIn Page]

				

			

			
                    
                        Copyright © 2023 BioOne
                    

									
    
        Privacy Policy
    
								|
    
        Terms of Use
    
					

			

		

	
    
        
    
        
    
        
            
                        [image: BioOne Complete]

            
        


                
            	
    
        Browse
    
                	
    
        BioOne Complete Titles
    

    
	
    
        Publishers
    

    
	
    
        Subjects
    

    
	
    
        BioOne eBook Titles
    

    



    
	
    
        Resources
    
                	
    
        About BioOne Digital Library
    

    
	
    
        How to Subscribe & Access
    

    
	
    
        Library Resources
    

    
	
    
        Publisher Resources
    

    
	
    
        Instructor Resources
    

    



    


        


        
        
        
            
                Help |
                Advanced Search
            

            
            
                
                
            

            
        

        
    

    [image: ]





    




    KEYWORDS/PHRASES

    
        
            Keywords

            
                
                
            

            in

            All Fields
Abstract
Author Name
Affiliation
DOI/ISSN/ISBN
Figure & Table Captions
Keywords
Title


            
            Remove

        

        
            AND
OR
NOT


            
                
                
            

            in

            All Fields
Abstract
Author Name
Affiliation
DOI/ISSN/ISBN
Figure & Table Captions
Keywords
Title


            
            Remove

        

        
            AND
OR
NOT


            
                
                
            

            in

            All Fields
Abstract
Author Name
Affiliation
DOI/ISSN/ISBN
Figure & Table Captions
Keywords
Title


            
            Remove

        

        

    

    + Add another field

    

    PUBLICATION TITLE:

    
        
            
                
                    
                    All Titles
                

                
                    
                    Choose Title(s)
                


                Select a title 

                
                    


                    
                    

                

                
                

            

        

    

    

    COLLECTION TITLE:

    
        
            
                
                

            

        

    

    

    PUBLICATION YEARS

    
        
            Range

            

            
            
            

        

        
            Single Year

            
        

    

    

    
        Clear Form

        
    




