
Establishment and Spread of the Lygus 
Parasitoid Peristenus relictus in California 

 30 October 2012 
3rd International Lygus Symposium, Scottsdale, Arizona 

Charles Pickett (presenter) 
Biological Control Program 

California Department of Food & Agriculture 
Sacramento 

 
 
 



Co-authors: 

Sean Swezey, University of California, Santa Cruz 

Janet Bryer, University of California, Santa Cruz 

Diego Nieto, University of California, Santa Cruz 

James Hagler, USDA ARS, Maricopa, Arizona 

Marypat Stadtherr, Biological Control Laboratory, CDFA, California, USA 

Martin Erlandson, Agriculture – Food and Agriculture, Canada 

 

Financial Support: 
USDA APHIS PPQ Western Division, CAPS grant 



OUTLINE 

• Importation, release 
• Establishment, Spread 
• Seasonal Trends/Impact 
 



Importation of Peristenus spp. 
1998 to 2002 

 

P. digoneutis  

courtesy of H. Goulet, Agriculture 
and Agri-Food Canada 

P. relictus 
(=stygicus) 

stinging Lygus 
nymph 

1 mm 

3 mm 

Presenter
Presentation Notes
As long ago as 1960’s USDA ARS had campaign to find nymphal parasitoid of Lygus. In Europe Lygus rugulipennis nymphs attacked by P. relictus and P. digoneutis, much higher than occurred by natives against Lygus lineolaris, pest of alfalfa on east coast.  Impetus for initial program.  Tried to introduce P. relictus against L. hesperus in CA in 1970s, failed. Renewed in 1990’s because of Canada’s interest…problem in green houses, strawberries, alfalfa. Eventually P. digoneutis moved on its own up into Canada.
Foreign exploration conducted by CABI Bioscience and EBCL



Third Instar Peristenus Emerging 
from Lygus nymph

photo by D. Wisheropp, 2009



Central Coast Area, three 
release sites, starting in 2002 

San Francisco 

Sacramento, first release Site, 1998 

California release sites: 



Overwintering recovery 

• Sacramento: 2 years after release 
– Both P. relictus and P. digoneutis 

• Central Coast, following year of release 
– Only P. relictus 

Presenter
Presentation Notes
Did not sample at NB St. for overwintering until 2000.



Dispersal of P. relictus 

1998-2011, 213 km 
On average, 16 km per year. 

Presenter
Presentation Notes
Identity of parasitoid larvae through DNA. Waiting on this years results which most likely will increase rate of spread
Note the green circles with ‘R’ show recovery in 2011.
Moved 213 km
Signicant in that recovered in areas tried to release, establish in 2005.



First Release Site: 
Alfalfa Plot, Sacramento, 

NB St. Seasonal Trends
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Presenter
Presentation Notes
Bell curve to lygus numbers created first by initial establishment of population in new field in downtown Sacramento, followed by crash as a result of increasing pressure from parasitism. Lygus numbers have never recovered since P. relictus and P. digoneutis became established. Two populations highly correlated. Cage studies conducted last summer show parasitoid has direct and major impact on Lygus numbers. Perhaps host feeding. Highly correlated   r = 0.55 ; p = 0.01; n = 20 months ( to 2004 from first publication)



Castroville Site: 

strawberry field 

Presenter
Presentation Notes
First releases made here because vegetation surrounding field was pesticide free and supported lygus host plants and populations. First releases in 2002. Into wild vegetation of mustards, poison hemlock, wild radish. 



Castroville, Monterey Bay Region (second release area),  
Conventional Strawberries, starting 2002 

 

strawberries 

Presenter
Presentation Notes
Second release site: Castroville 2002: Releases made in vegetation surrounding strawberry field. Note the Jeep, which is right in front of where first releases were made.



Seasonal Trends in Wild Vegetation 
Castroville (Castro1) Site 

Castro1 Site, Weeds, Seasonal Trends1
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Presenter
Presentation Notes
First releases made in 2002



Harkins Slough, WatsonVille 
Third Release Site, 2003 

Undisturbed vegetation next to 
organic production 
 
Weeds present all summer 



Harkins Slough Release Site, Monterey Bay 
Season Trends 

HARKINS SLOUGH SITE, SEASONAL TRENDS1
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Eagle Tree, Monterey Bay: commercial, organic strawberries 
Fourth release site, starting in 2004 

Sean Swezey 
UC Santa Cruz 

Larry Edding, 
strawberry grower 

Presenter
Presentation Notes
No wild hosts of abundance surround this area. Only rangeland grasses. Swezey experimenting with strips. Invites CHP to make releases in 2004



alfalfa 

strawberries 

alfalfa strip 

Releases into strips of alfalfa  
(Eagle Tree, organic farm) 

alfalfa strip 

Presenter
Presentation Notes
Second site in Monterey Bay. Chosen because pesticide free strips of alfalfa being used. Alfalfa a highly preferred host plant to lygus. Peristensu spp. commonely associated with alfalfa in Europe, where collected. Recovered P. stygicus, September 11, 2004, about 6 weeks after last release, in control strip (no releases). Identified by M. Erlandson.



Strawberries: 
Organic (with strips) vs. Conventional 

Organic Strawberries, Seasonal Trends
Eagle Tree, Monterey Bay
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Conventional Strawberries, Seasonal Trends
Castro1 Site
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Presenter
Presentation Notes
Organic berries with strips of alfalfa vs. conventional berries, surrounded by wild vegetation
Why results so different?
	more time needed for parasitoid to build up in surroundings?
	However, surrounding farms all conventional. 
	Migration has major impact.
	Organic farm uses trap crop system + natural enemies to control. Always has strips present somewhere on farm.
	2012 all lygus products used up. Restence. 



Parasitism vs. Predation 

Fig. 5. Effect cage treatment on different aged Lygus.
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Summary 
• P. relictus established and spreading 

throughout California. 
 

• Drop in Lygus spp. correlated with 
increased populations of P. relictus 
 

• Strips of alfalfa promote parasitism in 
organic strawberry fields 
 

Presenter
Presentation Notes
DNA showed stygicus from strawberries at ET and Castro1, as well as weeds and alfalfa
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