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Grower And Consultant Experiences

« Extreme damage to tree fruit and small fruit crops. May go
out of business If things continue.

Crop treadmill effect.

disrupt beneficials.

« Severe damage on a range of fruiting vegetables including
snap peas, green beans, heirloom and hybrid tomatoes,
peppers, and raspberries. May have to stop growing
particular crops.

Tree Fruit
Grower

* Relying on mid- and late-season pyrethroids, creating a

Consultant | * Need a monitoring tools and control options that do not

Organic
Grower




Research Priorities

* on

Identification of Effective
Biological Control Agents

Studies of BMSB |dentification of
Biology, Behavior Aggregation
and Ecology Pheromone
|dentification of
Effective Insecticides
Standardized

Sampling/Monitoring
Techniques




L andscape-Level Threat o crops




USDA-NIFA SCRI CAP

 Bring together a multi-state, multi-
Institutional, trans-disciplinary team
to integrate scientific discoveries
with practical application; and
provide complementary extension
efforts to bring science-based
Information to relevant audiences.

* Reduce duplication of efforts and
Integrate activities among
individuals, institutions, states, and
regions.




BI‘Oad EXpeI"[ISe Needed For Project

Orchard Crops Vegetables Small Fruit

Ornamentals

IPM Insect Behavior Horticulture

Field Ecology Biological Control Economics

Taxonomy Chemical Ecology Plant Pathology

Molecular Genetics Sociology Host Plant Resistance Extension/ Outreach
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BMSB SCRI CAP Objectives

» Asthe threat to U.S. agriculture posed by spreading BMSB populations
continues to increase, there is no established detection method,
treatment threshold, or control strategy for BMSB in any cropping
system.

» Therefore, we propose to:
(1) establish biology and phenology of BMSB in specialty crops;
* (2) develop monitoring and management tools for BMSB;

 (3) establish effective management programs for BMSB in specialty
crops;

* (4) integrate stakeholder input and research findings to form and deliver
practical outcomes.



Notification of Award

Original Project (2011-2014) $5,739,966

Renewal Project (2014-2016) $5,158,928
Total Project ~ (2011-2016)  $10,898,894




Progress Made By BMSB SCRI CAP Team




Established BMSB Risk, Phenology, and

Damage Symptoms in Specialty Crops

© 2012 Plant Management Network.
Accepted for publication 20 April 2012. Published 23 May 2012.

The Pest Potential of Brown Marmorated Stink
Bug on Vegetable Crops

Thomas P. Kuhar and Katherine L. Kamminga, Department of
Entomology, Virginia Tech, Blacksburg, VA 24061; Joanne Whalen,
Department of Entomology and Wildlife Ecology, University of
Delaware, Newark, DE 19716; Galen P. Dively, Gerald Brust, and
Cerruti R. R. Hooks, Department of Entomology, University of
Maryland, College Park, MD 20742; George Hamilton, Department
of Entomology, Rutgers University, New Brunswick, NJ 08901; and
D. Ames Herbert, Virginia Tech Tidewater Agricultural Research and
Extension Center, Suffolk, VA 23437

Corresponding author: Thomas P. Kuhar. tkuhar@vt.edu

Kuhar, T. P., Kamminga, K. L., Whalen, J., Dively, G. P., Brust, G., Hooks, C. R. R.,
Hamilton, G., and Herbert, D. A. 2012. The pest potential of brown marmorated stink bug
on vegetable crops. Online. Plant Health Progress doi:10.1094/PHP-2012-0523-01-BR.

The brown marmorated stink bug, Halyomorpha halys (Stal) (Fig. 1), is an
invasive insect from east Asia that was first reported in the USA near Allentown,
PA, in the late 1990s (3). Since that time, the pest has spread rapidly across the
United States, although significant pest densities and concomitant erop damage
have largely remained centered in the mid-Atlantic from New Jersey to Virginia
(2). The insect is highly polyphagous (1) and has been reported as a serious pest
of tree fruit in the United States (4,2), but its damage and risk to vegetable crops
has not been well documented to date. Herein, we report our observations from
the mid-Atlantic United States on the relative pest risk that H. halys poses to
vegetable crops.







Host Plants of BMSB Includes >170 Records

made by collaborating researchers




Insecticide Efficacy and Management Programs

Effective Short-Term
Mitigation Strategies

adopted on >35,000

acres of specialty crops
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Voltinism — Generations Per Year

ONE generation per year in northerly locations, and TWO
In the Mid-Atlantic and Pacific Northwest

w Jersey - 2013

77 DD for Pr
Oviposition

692 DD for F1 generation




Overwintering Ecology in the Natural Landscape




Dispersal Capacity of Adults and Nymphs
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Presenter
Presentation Notes
we know that a significant portion of the BMSB populations are coming from unmanaged block especially during the early growing season.



ldentifying
Risk Factors
For Spread and
Establishment




BMSB can be monitored successfully throughout

the U.S. season-long using pheromone-baited traps




Gut Symbionts, Transcriptome, and Salivary Proteins

Novel Approaches for Management

Figure 3. Transcript functional categories. The NCBI Cluster of Orthologous Groups (COG) database
was used to classify the predicted proteins in the 13,211 representative transcripts. Assignment of
COG categories showed that a large number of ORFs belonged to categories of proteins whose
functions are poorly characterized, namely those that have general function prediction only and those

il ial L




Biological Control Offers Long-Term Landscape-Level Solutions

Native Predators and Classical Biological
Parasites Control



Presenter
Presentation Notes
And inside of the woody tissues
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Biological Control Game Changer?

Trissolcus japonicus found in MD in 2014 and MD, VA and OR In
2015
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BMSB Outreach Efforts inciude
>50,000 stakeholder contacts, >150,000 via online efforts,

and MINIONS more through popular press



Key Personnel Trained

monitored successfully
season-long throughout

the U.S. using pheromone-
baited traps

Undergraduates  Graduate Post-Docs and Technical
and H.S. Students  Visiting Scholars Staff

147 39 30 43
S Region s




Research Priorities

* Yo

dentification of Effective
Biological Control Agents

Studies of BMSB |dentification of
Biology, Behavior ggregation
and Ecology Pheromone
entification of
ective Insecticides
Standardized

Sampling/Monitoring
Techniques




Pending Questions

. Invasion ecology and pest status? Establishment in other regions of the country — southeast is rapidly increasing, west coast areas and continued pressure in the mid-Atlantic and
conversely, areas where it seems limited — Eastern coastal plains, northern locations. Influence of abiotic factors (high/low temperature, daylength, humidity). Multiple
introductions?

. Phenology and impact on other specialty crops? Hops, olive, kiwi, citrus, nut crops (almond, pecan, walnut, pistachio), and tomato. (strawberry and plum?). Adult vs nymphal

contribution and damage diagnostics for numerous crops
. Biology and population ecology in various regions? Diapause, voltinism, reproduction, model validation and refinement? Methods developed, but not well characterized yet.
. Early spring biology and ecology? What happens when they leave an overwintering site? Reproduction? Feeding? Dispersal and fate?
. Mid season biology and ecology? What triggers movement between hosts? Host quality? Volatiles? Etc.
. Late season biology and ecology? What triggers dispersal from hosts to an overwintering site? What behavioral events?
. Contribution of wild and non-specialty crop hosts on overall populations? Influence of acceptable hosts and their density on overall populations.
. Optimized methods for rearing BMSB colonies? Food, conditions, identifying issues (pathogens).
. Conventional and organic insecticides for specialty crops? Identifying insecticides for additional specialty crops (nut crops, citrus, olives). Impacts on beneficials?
. Non-neonic programs? If regulatory changes occur, how will we manage in their absence?

. Optimization of pheromone lures for monitoring and management? Improved synthetic pathways for main component, optimized ratio of pheromone/synergist, release rates,
distance of response, management (attract and kill, baited trap crops)

. Key native natural enemies and their conservation in different regions and cropping system? Vary across regions and near crops, how to best promote and conserve them

. Impact of T. japonicus? Did it survive, distribution, biology and ecology, impact on natives?

. Optimized trapping methods for various specialty crops? Different trap types may be best for different specialty crops

. Fungal pathogens? Can we overcome the difficulty for fungi penetrating cuticle and potential for defensive compounds to reduce viability?

. Cultural Techniques? Exclusion, host removal?

. Incorporating and integrating tools into a single crop and across crops? Some orchard crops (apples, peaches) are working on this, but much more to do.

. Development and validation of tools in other specialty crops? Fruiting vegetable crops and many others.

. Farmscape-level managment? Based on identified risk factors, can we integrate tools and improve management (host removal and natural enemy promotion/conservation, attract-

and-kill, for example).

. Area-wide management? Implementing landscape-level management tactics (T. japonicus, for example) to reduce overall populations and decrease grower-level inputs into
specialty crop production.

. Resistance management ? Establish baseline levels and monitor potential development in different area of US.

. Economics of BMSB? Programs with integrated tools? Production of pheromone depending on synthetic pathway, loading, ratios, etc. Cost of and potential ROI for conventional
tactics and classical biological control program, Damage estimates over time?

. Longitudinal grower surveys? Adoption of new tactics and technology, mitigation of damage due to knowledge (identification of adults and nymphs)?
. Sustained delivery of information? As new information is generated, integrate with existing and utilize at a national level.
. Connection with and feedback from longtime and new stakeholders? As new information is generated, integrate with existing and utilize at a national level.



Pending Questions

 Invasion ecology and pest status? Establishment in other regions
and continuing pressure in existing range. Influence of abiotic factors
(temperature, daylength, humidity). Multiple introductions?

« Non-neonic programs? If regulatory changes occur, how will we
manage in their absence?

e |IPM Programs? Based on identified risk factors, can we integrate tools
and improve management (decision support tools, host removal, natural
enemy promotion/conservation, attract-and-kill).

 Area-wide management? Implementing landscape-level management
tactics (T. japonicus, for example) to reduce overall populations and
decrease grower-level inputs into specialty crop production.

« Sustained delivery of information? As new information is generated,
Integrate with existing and utilize at a national level.



Future Project Directions

Continued cooperative, collaborative and integrated approach to
research and Extension on a national level.

Developing IPM-based strategies including trap-based treatment
thresholds, border sprays, cultural control, behavioral control, etc.

Strong emphasis on long-term, landscape-level solutions
Including conservation biological control as well as classical
biological control.



Acknowledgements

*USDA-NIFA SCRI #2011-51181-30937

*The BMSB SCRI CAP Team (PDs, PlIs, Post-Docs, Graduate Students, Undergraduates,
Technical and Support Staff and SAP)

Collaborating Growers, Extension Agents and Crop Consultants

Collaborating Commercial Companies


http://www.stopbmsb.org/index.cfm
http://www.stopbmsb.org/index.cfm
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI_DlKKWrMgCFcZrPgod_UEKZw&url=https://twitter.com/usda_ars&psig=AFQjCNHtEFtr0BQczmtzMo393yElRp1nnA&ust=1444163451054090
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI_DlKKWrMgCFcZrPgod_UEKZw&url=https://twitter.com/usda_ars&psig=AFQjCNHtEFtr0BQczmtzMo393yElRp1nnA&ust=1444163451054090
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCM2A9KGXrMgCFUk8PgodNosFpg&url=https://play.google.com/store/apps/details?id=edu.rutgers.css.Rutgers&bvm=bv.104317490,d.eXY&psig=AFQjCNEzHUD89XZwg0tFOSSEkBKjTnTNoQ&ust=1444163724007710
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCM2A9KGXrMgCFUk8PgodNosFpg&url=https://play.google.com/store/apps/details?id=edu.rutgers.css.Rutgers&bvm=bv.104317490,d.eXY&psig=AFQjCNEzHUD89XZwg0tFOSSEkBKjTnTNoQ&ust=1444163724007710
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOfF8L2XrMgCFUTZPgod9D0H_A&url=http://www.relevantads.com/mba-admission-essays-buy-cornell/&bvm=bv.104317490,d.eXY&psig=AFQjCNG8430L0aU8DDBnj9lQevGvBqCP3g&ust=1444163764963362
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOfF8L2XrMgCFUTZPgod9D0H_A&url=http://www.relevantads.com/mba-admission-essays-buy-cornell/&bvm=bv.104317490,d.eXY&psig=AFQjCNG8430L0aU8DDBnj9lQevGvBqCP3g&ust=1444163764963362
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN2Q7-GXrMgCFURtPgodaWMLWw&url=http://www.clubs.psu.edu/bd/fma/about%20finance%20major.htm&bvm=bv.104317490,d.eXY&psig=AFQjCNGtwkHSStj4N1ra7N27_9WcKX9w-A&ust=1444163853932130
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN2Q7-GXrMgCFURtPgodaWMLWw&url=http://www.clubs.psu.edu/bd/fma/about%20finance%20major.htm&bvm=bv.104317490,d.eXY&psig=AFQjCNGtwkHSStj4N1ra7N27_9WcKX9w-A&ust=1444163853932130
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLrTwrmYrMgCFYEYPgodT9MMQg&url=http://www.northeastipm.org/about-us/publications/publication-guidelines-and-logos/&bvm=bv.104317490,d.eXY&psig=AFQjCNEkN-p-poXama_aVbt9XHb4eFkSKg&ust=1444164045473801
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLrTwrmYrMgCFYEYPgodT9MMQg&url=http://www.northeastipm.org/about-us/publications/publication-guidelines-and-logos/&bvm=bv.104317490,d.eXY&psig=AFQjCNEkN-p-poXama_aVbt9XHb4eFkSKg&ust=1444164045473801
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLednemZrMgCFcNwPgodF6UBxA&url=http://www.sandyhookpromise.org/we_remember_virginia_tech&psig=AFQjCNExCJ_-KFJu2boAtQdLdAGHSawI_A&ust=1444164404967262
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLednemZrMgCFcNwPgodF6UBxA&url=http://www.sandyhookpromise.org/we_remember_virginia_tech&psig=AFQjCNExCJ_-KFJu2boAtQdLdAGHSawI_A&ust=1444164404967262
http://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAgQjRxqFQoTCJ-EqcOarMgCFQo9Pgodym4Hzg&url=https://plus.google.com/u/0/105781677703405176212&psig=AFQjCNHGxsnkDkUS-pPgoS-OLmAvj5PpOA&ust=1444164604726857
http://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAgQjRxqFQoTCJ-EqcOarMgCFQo9Pgodym4Hzg&url=https://plus.google.com/u/0/105781677703405176212&psig=AFQjCNHGxsnkDkUS-pPgoS-OLmAvj5PpOA&ust=1444164604726857
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKOZ0vKarMgCFcR2Pgodu0cEsg&url=https://portland.wordcamp.org/2013/sponsor/washington-state-university/&psig=AFQjCNHAfCu7ohwYWCFcAgQ9PnuZ8L5HeQ&ust=1444164700949969
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKOZ0vKarMgCFcR2Pgodu0cEsg&url=https://portland.wordcamp.org/2013/sponsor/washington-state-university/&psig=AFQjCNHAfCu7ohwYWCFcAgQ9PnuZ8L5HeQ&ust=1444164700949969

	Slide Number 1
	Building A Collaborative Team and Identifying Priorities
	Grower And Consultant Experiences
	Slide Number 4
	Landscape-Level Threat To Crops
	USDA-NIFA SCRI CAP
	Slide Number 7
	BMSB SCRI CAP Team
	BMSB SCRI CAP Objectives
	Slide Number 10
	Progress Made By BMSB SCRI CAP Team
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Insecticide Efficacy and Management Programs �
	Voltinism – Generations Per Year�ONE generation per year in northerly locations, and TWO �in the Mid-Atlantic and Pacific Northwest
	Overwintering Ecology in the Natural Landscape
	Dispersal Capacity of Adults and Nymphs
	Slide Number 19
	Identifying �Risk Factors For Spread and Establishment
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Pending Questions
	Pending Questions
	Future Project Directions
	Slide Number 31

