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FIELD CAGE EVALUATIONS OF THE LADY BEETLE SCYMNUS SINUANODULUS
FOR BIOLOGICAL CONTROL OF THE HEMLOCK WOOLLY ADELGID

Michael Montgomery1, Carole A. S-J. Cheah2 and Christopher Asaro3

1USDA Forest Service, Northeastern Center for Forest Health Research, Hamden, CT
2Connecticut Agricultural Experiment Station, Windsor, CT

3University of Georgia, Department of Entomology, Athens, GA

Biological control has been a major focus 
of efforts to reduce the impact of hemlock 
woolly adelgid (HWA) on hemlocks in the 
eastern United States. The lady beetle Scymnus 
sinuanodulus Yu et Yao, one of the most 
abundant predators of HWA in China, was fi rst 
imported in 1996. Subsequently its biology and 
host range were evaluated in quarantine and 
limited numbers are now available for fi eld 
release. 

In 2005, cage fi eld trials were conducted at 
Coweeta Hydrological Laboratory, Otto, NC, 
and at Saugatuck Reservoir, Easton, CT, to 
evaluate reproduction of the lady beetles under 
fi eld conditions. Fabric bags, each containing 
three females and two males, were placed over 
approximately 0.5 m of the terminal end of 
hemlock branches on March 18, 2005 (North 
Carolina) and April 22, 2005 (Connecticut). The 
female lady beetles were laying eggs in the 
laboratory prior to placement in the fi eld. The 
bagged hemlock terminals, with the HWA and 
beetles in them, were removed June 8, 2005 
(North Carolina) and June 13 (Connecticut).

ABSTRACT

The lady beetle reproduced in each of the 20 
bags at North Carolina, with a range of 9 to 
82 progeny in each bag. Initially, each bag 
contained more than 100 HWA adult sistentes; 
at the end of the trial, 0 to 177 progredientes 
remained in each bag. The number of beetle 
progeny in the bags was positively correlated 
with the number of HWA present in the bag 
at the end of the trial. Most of the progeny 
recovered were adults. 

Similar results were observed in Connecticut, 
except that initial HWA populations were lower. 
Only one bag had adelgid ovisacs at the end of 
the test and this bag had the highest number 
of progeny (68).  All progeny recovered in 
Connecticut were in the larval stage, except for 
three prepupae.  

The trials in both states indicate that 
S. sinuanodulus reproduces well in the fi eld 
when prey is not limiting and can dramatically 
reduce HWA populations. 



Gottschalk, Kurt W., ed. 2007.  Proceedings,  17th U.S. 
Department of Agriculture interagency research forum on 
gypsy moth and other invasive species 2006; 2006 January 
10-13;  Annapolis, MD. Gen. Tech. Rep. NRS-P-10.  Newtown 
Square, PA: U.S. Department of Agriculture, Forest Service, 
Northern Research Station. 117 p.

Contains three abstracts and papers from the 2005 Forum and 70 
abstracts and papers of oral and poster presentations on gypsy 
moth and other invasive species biology, molecular biology, 
ecology, impacts, and management presented at the annual U. S. 
Department of Agriculture Interagency Research Forum on Gypsy 
Moth and Other Invasive Species.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all 
its programs and activities on the basis of race, color, national origin, age, 
disability, and where applicable, sex, marital status, familial status, parental 
status, religion, sexual orientation, genetic information, political beliefs, 
reprisal, or because all or part of an individual’s income is derived from any 
public assistance program.  (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for communication
of program information (Braille, large print, audiotape, etc.) should contact 
USDA’s TARGET Center at (202) 720-2600 (voice and TDD).  

To fi le a complaint of discrimination, write to USDA, Director, Offi ce of Civil 
Rights, 1400 Independence Avenue, S.W., Washington, D.C.  20250-9410, 
or Call (800) 795-3272 (voice) or (202) 720-6382 (TDD).  USDA is an equal 
opportunity provider and employer.


	Montgomery07a-1.pdf
	Montgomery07a-2.pdf



