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1. Consequences of whelgock intervention against BMS
2. Data suggesting that BMSB Is a perimataven pest )
3. Data supporting the potential utility of A&K as a BMSI
management tactic at the orchard perimeter .
o 4. A&K project results: Year 1
5. Brief survey of your perceptions about A&K




Consequences of BMSB
1 1 management on

Increased reliance on some products not orchard ECOIOgy
typically used as much in pestoom programs Increased frequency of insecticide spray:s

Insecticide Efficacy Residual Effects o
Activity (3d) blocontrol

Lannate HIGH LOW- MODERATE
Bifenture Brigade* HIGH LOW
Danitol HIGH LOW
Warrior MODERATE LOW
Baythroid MODERATE LOW

Belay MODERATE MODERATE

ScorpionVenom* HIGH LOW

Actara MODERATE LOW-MODERATE

* Pending Section 18 approvals for 2016 \ Y

Increased incidences of secondary pest outbreaks via disrupting biocontrol



Can waeduce orchard insecticide inputs
AND manage BMSB effectively AND
conserve natural enemies?
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Key factors underlying BMSB pest status in orchards

Biological/ecoloqgical Behavioral
» Landscape scale pest #» Does not reside permanently in

eNotl RSIjdzt 1St & &adz2INPE¥ER o6& boQa
» Potential for large populations » Highlymobile adults &nymphs
» Feeds on many plants » Potential for orchard invasion

_ _ seasonlong
#» Wild hosts adjacent to orchards are o NVmbhs & adults can iniure fruit
a reservoir ymp J

#» Present during most/all of the
fruiting period of orchard crops
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o BM/S/B/as a perimeteriven pest

e & Census of tree species:in
T - o ~ " woodlots next to fifteen
| o L commercial apple
-+ ~orchards in VA and WV
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Of these 23ree species found at the woods edge next to orchards,
21 are considered hosts of BMSB
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Pheromone trap transect: 2014

| » 5 processing apple blocks
» minimally sprayed for BMSB
#» Mmid-April to mid-October

100.m



Mean = SE no. BMSB per trap per week

Mean weekly captures
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160 | | W A
M nymphs Nymphs: F = 3.99, P < 0.01
140
AB
120

100

80

60

40

20

100m (W) 50m (W) Edge (W) Edge (O) 50m (O) 100m (O)

Woods Orchard



Distribution of BMSB Injury to apples at harvest
& St >3
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Proportion of fruit injured
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Joseph et al. 2014. JEE 107



Developmenbf attract-and-kill asan alternative
strategy: Baseline information & questions

Baseline information:
® Aggregation pheromone that dravie&MSBo the vicinity of lures

® BMSB pheromone + synergist are attractive sedsoqg

Baseline questions:
® Whatis the area of arrestment of BMSB around a pheromsmérce?

® Howlongdo BMSB adultstay onbaited vs. norbaited crop hosts?



Why Is it Important to understand the area of
arrestment around a pheromone source?
AbSSR G2 YSIadaNB (KS GaLAffz2ISNE
pheromonesourcein a specific location

3-tree set with center tree baited
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wSalLl2zyas 2F aoAf ReE . af.
with a pheromonebaited central trap

Baited trap

Two doses A 10 m
100 mg + MDT
1000 mg + MDT A
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ANOVA
Dose:P <0.23
Distance:P < 0.0001
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m 1000 mg

Morrisonet al.2015b



Mean # BMSB per traplSE
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o

Nymphs
A A A A e,

A B C C Distance:P< 0.0001
a 100 mg
| m 1000 mg
a Percentage of captures
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Morrisonet al.2015b



Why is it important to understand how long BMSB is
retained by a pheromone bait in an apple tree?

#» Longermetention increases probability of kill via
exposure to insecticide residue or direct contact

#» Allowsgrower to localize managemeattion



Harmonic Radar

AMarine radar device
AEmitted signals are reflected from tag
and receivedand translated intasound

100% detection rate
(Lee et al. 2013; Morrison et al. 2015)

Does not impair behavior
or SurVivakLee et al. 2013)

Durabletag (eeet ai. 2013)




Unbaited Unbaited Baited Baited
appletree mowed grass appletree mowed grass

|
Samplingat 1, 3, 6, and 2#ours after bugs released

Measured:
1. Retention time
2. Distancefrom releasepoint




Retention time Distance moved

B A A B
Ly 25 - 3 w9
0p I m Baited C£ 8 - ® Baited
L2 2
N 20 - mUnbaited 2= 7- a Unbaited
s g o a
15 -
£ 5 ]
— 10 S 4 -
- |
O S 3-
= -
g 51 . b g 2-
& T a 5 1 .
O — T O i T
Mowed Grass Apple Mowed Grass Apple
Plant Species Plant Species

Morrisonet al.2015b



Summary Implications for A&K

» Most bugs were confinetb » Appears that spillover from
a 2.5 mradius around the baited trees should not be an
balte(_i trap | | issue for growers

v Verylittle spilloverto adjacent  §  Retention of BMSB in baited trees
traps likely longenough forinsecticide

#» Adultsremained in baitedrees uptake

longerthan inunbaitedtreesor . pgoih goodhews forattract-&kill
In baited orunbaitedgrassyield
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Attract-and-Kill SetUp

10 commercial apple orcharas MD, WV, VA, Pand NJ
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AttractandKill Block
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Baited Attractand-Kill Trees

Treesbaited with 1000 mg BMSB pheromone + 66 mg pheronsymergist
Spaced0 m apart along blogkerimeter

Attract-and-Kill trees and tree on each side sprayed weekly

Sprays applied only to outer half of canopy



