
Accepted Manuscript

Cold tolerance of Trissolcus japonicus and T. cultratus, potential biological
control agents of Halyomorpha halys, the brown marmorated stink bug

Erica Nystrom Santacruz, Robert Venette, Christine Dieckhoff, Kim Hoelmer,
Robert L. Koch

PII: S1049-9644(17)30004-X
DOI: http://dx.doi.org/10.1016/j.biocontrol.2017.01.004
Reference: YBCON 3530

To appear in: Biological Control

Received Date: 16 September 2016
Revised Date: 27 December 2016
Accepted Date: 12 January 2017

Please cite this article as: Nystrom Santacruz, E., Venette, R., Dieckhoff, C., Hoelmer, K., Koch, R.L., Cold tolerance
of Trissolcus japonicus and T. cultratus, potential biological control agents of Halyomorpha halys, the brown
marmorated stink bug, Biological Control (2017), doi: http://dx.doi.org/10.1016/j.biocontrol.2017.01.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.biocontrol.2017.01.004
http://dx.doi.org/10.1016/j.biocontrol.2017.01.004


  

Nystrom et al.: Cold tolerance of T. japonicus and T. cultratus         1 
 

 

Cold tolerance of Trissolcus japonicus and T. cultratus, potential biological control agents of 

Halyomorpha halys, the brown marmorated stink bug 

 

Erica Nystrom Santacruz1, Robert Venette2, Christine Dieckhoff3, Kim Hoelmer3 and Robert L. 

Koch1,* 

 

1Department of Entomology, University of Minnesota, 1980 Folwell Avenue, St. Paul, MN 

55108, USA 

2USDA-FS, Northern Research Station, 1990 Folwell Avenue, St. Paul, MN 55108, USA 

3USDA-ARS, Beneficial Insect Introduction Research Laboratory, 501 South Chapel St., 

Newark, DE 19713, USA 

*Corresponding author. Address: Department of Entomology, University of Minnesota, 1980 

Folwell Avenue, St. Paul, MN 55108, USA. E-mail address: koch0125@umn.edu (R.L. Koch) 

 

 

 

ABSTRACT   

Halyomorpha halys (Stål) (Hemiptera: Pentatomidae) is native to Asia and has become a severe 

agricultural and nuisance pest in the U.S. Therefore, foreign exploration was conducted in Asia 

to identify potential classical biological control agents. Several Trissolcus spp. (Hymenoptera: 

Scelionidae) parasitize H. halys eggs in Asia and are being evaluated for potential release in the 

U.S. Since H. halys has invaded regions that experience sub-zero winter temperatures, cold 
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