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When to use biocontrol?

• Large infestation
• Environmentally sensitive area
• Other single control methods are 

ineffective or too costly
• Integrate with other control methods
• Long-term, sustainable management



EAB Biological Control

Adult emerald ash borer beetle, Agrilus planipennis (A) and the 
parasitoids that control it in China including the egg parasitoid, 
Oobius agrili (B), and two larval parasitoids, Tetrastichus planipennisi
(C) and Spathius agrili (D).
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Presentation Notes
Biological control of emerald ash borer is classical biological control.  The target pest (EAB) will be re-united with insects that control EAB in its native range.




Emerald Ash Borer
(EAB)

M. Abrahamson
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Emerald ash borer
It is the larval stage that damages and kills ash trees.  Two of the three bioagent species attack the larvae.  Both the larval and adult beetle stages are shown.



Oobius agrili

H. Liu, USDA

USDA
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Oobius agrili
Adult wasp lays its eggs into EAB eggs.  The developing wasps kill the EAB egg.  Kills up to 60% of EAB eggs in China.  EAB eggs are in crevices on the ash bark.  Each O. agrili female can parasitize up to 62 EAB eggs.



Spathius agrili

J. Lelito
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Spathius agrili
Wasp larvae develop on and kill EAB larvae. Parasitizes up to 90% of EAB larvae in China.



Tetrastichus planipennisiJ. Lelito
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Tetrastichus planipennisi
Wasp larvae develop within and kill EAB larvae. Parasitizes up to 50% of EAB larvae in China.






Data Collection and Monitoring
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Plots are 200 m x 200 m and divided into 16 50 m x 50 m subplots.  We did not set up physical plots, but used GPS and computers to electronically set up plots and transfer them to our GPS units.  12 (bioagent) release ash trees were selected and numbered at the release site.  All other ash trees at this site were numbered.  At the control site, 48 ash trees were numbered.  GPS coordinates for each tree were recorded.

Data collected for ash trees included dbh, crown class, # of epicormic shoots, # EAB exit holes, # bark splits, and woodpecker feeding damage.  We also collected data on other tree species within the a 10 m diameter circle at each subplot center.

Sites will be monitored for at least 5 years.



Bioagent Release
Release totals:
Spathius agrili: 1,172
Tetrastichus planipennisi: 2,154
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Release totals for 9/22/10 are:
Spathius agrili:  262 males + 910 females = 1172 total
Tetrastichus planipennisi:  501 males + 1653 females = 2154 total
The larval parasitoids have a preference for late instar larvae so a late summer so EAB was likely to be in synch with these parasitoids.

We plan to release the egg parasitoid, Oobius agrili, during the summer of 2011 when EAB are likely to be present.



EAB Management

Wikimedia Commons
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Biological control is one tool for EAB management.  Other tools such as preventing the spread of EAB through quarantines and regulating the movement of targeted wood products such as firewood; outreach and education; and survey and detection are key to EAB management.  This is a multi-agency effort.  Can we collectively manage EAB by employing these tools?



Gypsy Moth Biocontrol
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We initiated biological control of gypsy moth with the fungal pathogen, Entomophaga maimaiga.  This pathogen is very specific to gypsy moth and affects only the caterpillar stage, especially late instar caterpillars.  On the left is a healthy caterpillar.  On the right are dead caterpillars killed by E. maimaiga.
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We selected release sites based upon 2009 trap catch data indicating low level populations and a strategic placement of the pathogen in multiple areas for broad dispersal.



Presenter
Presentation Notes
Surveys for alternate lifecycle stages detected egg masses and pupae in two areas of the metro.  Releases were made at these sites.
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Spore filled caterpillar cadavers were collected in Madison, dried under a hood, then blended with potting mix.  This blend was bagged and contained at least 15 caterpillars per bag.  One bag of blended cadavers was spread at each of 10 tree bases per site.   We thank Andrea Diss-Torrance and other WI DNR gypsy moth experts for their help collecting cadavers and guidance on gypsy moth biocontrol implementation.



Data Collection and Monitoring
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We collected data on tree species, location coordinates, and health.  We will monitor site for at least 5 years.  Because gypsy moth populations have remained low in MN, we do not find caterpillars so must use a biological assay to monitor sites.



Leafy Spurge, Euphorbia esula
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Leafy spurge is native to Eurasia
Toxic to some livestock
Displaces desirable vegetation
Loss of species diversity



Leafy Spurge Beetles, Aphthona spp.
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Biological control focuses on Aphthona spp. of flea beetles
Beetle larvae feed on spurge roots
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Madden site in 2000 and 2005



Spotted Knapweed, Centaurea 
biebersteinii
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Overtakes desirable vegetation�Degrades of wildlife habitat�Reduces pasture productivity
Increases soil erosion and runoff




Seedhead Weevils, Larinus spp.

P. Samerdyke, WI DNR
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Seedhead Weevils, Larinus minutus and L. obtusus
Seedhead weevil larvae consume developing knapweed seed so reduce knapweed propagation




Root Weevils, Cyphocleonus achates
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Root Weevils, Cyphocleonus achates
Root weevil larvae develop and pupate in knapweed roots, then chew a hole in the root to exit.  They consume plant resources and physically damage the root.  They can kill knapweed plants.






Canada Thistle 
Biological Control 
Research Project

Stem weevil,
Ceutorhynchus litura
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Study examines the impact of the stem weevil, Ceutorhynchus litura, on Canada thistle stem density




Common Tansy, Tanacetum vulgare
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Loss of desirable vegetation�Degradation of wildlife habitat�Toxicity to humans and livestock�Reduced pasture productivity�Hindered restoration and reforestation



Biocontrol Candidates

Isophrictis striatella

Rhopalomyia tanaceticolaCassida stigmatica

Microplontus millefollii

All rights reserved © Jeff 
Higgott

Phytoecia nigricornis

Longitarsus noricus
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Biological control is in development
Joint US and Canadian consortium
There are many biocontrol candidates, but the focus is on the most promising candidates Longitarsus noricus and Microplontus millefolii.  Host specificity testing is underway.
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Contact Information
Monika Chandler, Monika.Chandler@state.mn.us

Minnesota Department of Agriculture, 651-201-6537
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This image shows a multitude of leafy spurge beetles that were collected and moved to new sites.
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