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Develop habitat manipulation tactics based upon how host plant
phenology impacts BMSB preference and dispersal.

Determine biotic and abiotic factors affecting adult and juvenile
BMSB whole-farm movement.

Determine the identity and importance of extant natural enemies of
stink bugs and their impact on BMSB populations.

Evaluate integrated management plans for BMSB and endemic
stink bugs specific to organic production systems.

Develop and deliver extension materials for organic growers.



2013:

Evaluated 4 potential organic trap crops: sunflower, millet, sorghum,

and okra

Tested across 4 states: MD, NJ, PA, and WV

BMSB and endemic stink bug densities were measured through weekly
visual surveys for eggs, nymphs, and adults on 5 plants/plot

Sunflower and sorghum were the most attractive

Sunflower

Millet

Sorghum

Okra
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 Protein markers

Sunflower | Sorghum | Pepper
BMSB
WV 24 29 13
NJ 0 50 15
Native
\AY 98 12 9
NJ 67 16 4







e Harmonic radar

— Trap crop retained
BMSB

— BMSB left the
peppers and moved
to trap crop

* Pull-pull

— Deploy pheromone
trap



Sorghum was generally the most attractive trap crop
tested for BMSB

 Sunflower was more attractive earlier in the season with
sorghum becoming more attractive in August

Sunflower is attractive to natural enemies
Colonization of cash crop was delayed

Higher damage in peppers may have occurred at some
sites

Incorporation of a management method within trap crop
should reduce spill over



* Whole-farm sampling
* Nymphal dispersal behavior
« Overwintering behavior

Park, Nielsen, Hamilton, and Matthews



Dispersal Capacity

— BMSB nymphs have a strong walking

capacity.

— Their capacity is affected by temperature
with greater distances observed more

frequently at >25°C.

— BMSB nymphs show strong response to
the olfactory attractant and traverse

large distances to reach source

Mark-release-recapture with nymphs of

varying instars

— Nymphs make host plant choices

— Attractiveness of host plants is
dependent on plant stage

— 2014: included plant volatile collection

Leskey, Lee, Blaauw, Hamilton and Nielsen

Attractiveness of crop

0.7
0.6
0.5
0.4
0.3
0.2
0.1

Number of stink bugs

14 -

@ 5" instar
12 A

@ 4t instar :2: 4th

10 A 5th

1 2 3 4 5 6 7 8 9 10 11 12
Hours after release

A Swiss chard

W Pepper % r2=0.21
©Com O 2=033
O Soybean Jf ¢ #

Vegetative Flowering Fruit set Mature fruit

Plant stage



8 states observed fate of sentinel BMSB eggs

— Two sites per state
— Two week intervals from June through August

Recorded observed natural enemies

Egg masses

— Lab-produced sentinel egg masses (<48 hr old)
— Wild eggs if present

Deployment of sentinel egg masses

— Roughly 20 egg masses/crop
— 10-ft apart on edge of field

Nielsen, Pote, Park, Pfeiffer, Hooks, Hoelmer, Bessin, Walgenbach, Welty, Rogers, and Grieshop



Total Percentage Fate
RN N w B &) o ~ oo
o o o o o o o o

o

NJ Ml OH
® Unhatch white m Predation

TN
m Parasitism

NC




Total Perc
S N MO

WV

NJ

Ml OH
m Chewing m Sucking

TN

NC

KY



* In Michigan and New Jersey, video cameras were used to monitor
sentinel egg masses

- Timing of BMSB egg attackers
- What natural enemy groups attack BMSB eggs?

Camera system Daytime footage Footage at night

* In Michigan, 63% of visits occurred at night
« Katydids consumed whole egg masses

« Visitation rate does not equal consumption!

Grieshop, Pote, and Nielsen
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* Five species

— Perennial:
« Cup plant, Silphium perfoliatum
« Golden Alexanders, Zizea aurea
« Horsemint, Monarda punctata
« Sand coreopsis, Coreopsis lanceolata

— Annual
« Partridge pea, Chamaecrista fasciculata
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« Adiverse group of native predators and
parasitoids have been found to attack BMSB eggs

* Most predators are unlikely suspects
* Low levels of parasitism were found in all states
* Field crops hosted the highest levels of predation

* Video showed that BMSB eggs were attacked by
katydids and grasshoppers

 Biological control may be enhanced through
flowering resources



 Investigated efficacy of barrier fabrics
« Used ‘Aristotle’ bell peppers as test crop

* 4reps, 4 cage treatments
— 13 plants per cage (4 ft tall, 5 ft long, 6 ft wide)
— Treatments:

Fine mesh

1/8” mesh

1/6” mesh

No screen

« Scouted pepper plants weekly for:
— BMSB and native stink bugs
— Natural enemies

* Peppers were harvested and assessed for damage

Rogers, Moore, and Bessin




Fine mesh 1/8t inch 1/6t inch No screen
Sunscald Low* Medium Medium High
Production Lowest Medium Medium Highest*
Good bugs Lowest Medium Medium Medium
Marketable fruit Highest* Medium Medium Lowest
# stink bugs Few Few Many

Rogers, Moore, and BesSin

Fewest*
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