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1.
2.
3.
4.
5.

Habitat manipulation — identify and evaluate trap crops
Ildentify whole-farm movement patterns and behaviors.
Natural enemy identity and impact in organic systems.
Evaluate organic management tactics

Develop extension materials.
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2013:

« Evaluated 4 potential organic trap crops: sunflower, millet, sorghum,
and okra

« Tested across 4 states: MD, NJ, PA, and WV
« Sunflower and sorghum were the most attractive to BMSB
« Sunflower most attractive to native stink bugs

« Attraction varied throughout the season

Okra

Sunflower Sorghum

Nielsen et al. Env. Entomol. accepted
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At least 30’

B Cash crop — Aristotle Bell Peppers Trap crop - Sunflower

I Trap crop - Sorghum 7] Sampling area Clarissa Mathews — Redbud Farms
Brett Blaauw and Anne Nielsen - Rutgers
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Evaluate sunflower and sorghum trap for bell peppers,

8 states:

Pl/Site State # Sites # Reps
Nielsen/RAREC NJ 1 4
Nielsen/Muth NJ 1 1
Mathews/Redbud WV 1 4
Dively/UMD MD 1 4
Pfeiffer/VATech VA 1 1
Moore/OCU TN 1 3
Kotcon/WVU WV 1 4
Welty/Stratford OH 1 1
Welty/Bridgeman OH 1 1
Walgenbach/Sizemore NC 1 1
Zinati/Rodale PA 1 4
Totals: 8 11 28
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Presenter
Presentation Notes
Native stink bugs prefered the sunflower




Presenter
Presentation Notes
BMSB preferred the sorghum


All mature fruit harvested weekly (100 plants/plot),
7 weeks (Jul — Sept)

Ratig Cla 0 - Rating Class 1 - Rafing Class 2 —
Undamaged Minor Injury Major Injury
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Presenter
Presentation Notes
Rating Class 0 is the marketable yield per harvest. Rating Class 1 is minor injury consisting of 1-2 feeding sites or cloud spot clusters. Rating Class 2 is major injury consisting of 3 or more feeding clusters on different portions of the fruit surface.
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Presenter
Presentation Notes
Similar trend for the Class 2 damaged fruit
Significant effect of treatment and  interaction between stink bug pressure and treatment
Equal yield between treatments
Enhanced predation within the trap crop itself
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Presenter
Presentation Notes
Predominantly native stink bug ppulations. However natives were significantly higher in the control plots than the
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« 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

o Sunflower Is attractive to natural enemies
e Colonization of cash crop was delayed

« Higher damage in peppers occurred under ‘high’
pressure

« Also attractive to native stink bugs
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e Nymphal dispersal behavior

— Capacity
— Dispersal between host plants

e Whole-farm sampling

— Tracking population hot spots

 Overwintering behavior
— Trapping experiment
— Citizen Science

Park, Mizell, Leskey, Nielsen, Hamilton, and Matthews
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Nymphs have a strong 0.6 W Swiss chard BBell pepper
walking capacity. ' [J Sweet corn [ Soybean *

Can disperse 10m in 3 hours 0.5 - « J{

Nymphs show strong
response to the olfactory
attractant and traverse

o
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Attraction index

n.s.
*
large distances to reach 0.3 - J( J(
source
Nymphs select host plants 0.2 jr J(
Based off of phenology 0.1 -
— Preference for fruiting HJF
b . O B I I I I I 1
odies | 28-Jul 11-Aug25-A
— ldentified common odors 16-Jun 30-Jun 14-Jul 28-Jul 11-Aug25-Aug
, ] Sampling week
correlated with attraction Doo-Hyung Lee and Tracy Leskey — USDA

Blaauw and Nielsen - Rutgers
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a
WVU Organic Farm

e WVU Organic Farm,
Morgantown WYV (77 acres)

e Redbud Organic Farm, Inwood
WV (11 acres)

e Muth Family Farm,
Williamstown NJ (108 acres)

Jake Goldner and Yong-Lak Park - WVU
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Presentation Notes
Yields aggregation index (Ia )
Ia < 1   →   Uniform
Ia > 1   →   Aggregated
Ia = 1   →   Random
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Traps Blocked Around Silo
BMSB Counts in 2014, Stat. NS

Direction
Color/ North East West South (E |South (W) Totals
White 93 65 68 43 258 527
Black 51 162 66 66 374 /19
Yellow 24 44 31 39 215 353
Silver 125 130 103 3 142 508
Totals 193 301 208 156 989 1846
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e 8 states observed fate of sentinel BMSB eggs

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

e Selected egg masses under video surveillance

e Laboratory trials
— |dentify stage-specific predation
— Identify type of damage caused

e @Gut content analysis
e Supporting natural enemy populations

Nielsen, Pote, Park, Pfeiffer, Hooks, Hoelmer, Bessin, Walgenbach, Welty, Rogers, and Grieshop
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Presenter
Presentation Notes
Parasitism is much lower than native brown stink bugs


e Activity is largely at night

 Orthopterans caused high predation and
spent a lot of time on the egg masses

* In cages, damsel bugs, wheel bugs, Orius sp.
cause high predation of multiple life stages

e Minimal predation in the field by lady beetles

\740' Y.
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e |dentify natural enemies and impact

e Cup plant, Silphium perfoliatum
 Golden Alexanders, Zizea aurea
 Horsemint, Monarda punctata

e Sand coreopsis, Coreopsis lanceolata

e Partridge pea, Chamaecrista fasciculata

 Determine biological control with
partridge pea companion plantings in
corn

Brett Blaauw — Rutgers
Cerruti Hooks and Lauren Hunt - UMD
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m Chewing predation
230% - = Sucking predation

5% -

0% -
Control (Rye) Cup plar@@olden Alexandétorsemint Partridge pé&and coreopsis

* Flowers support higher numbers of natural enemies
— No difference in chewing predation of egg masses
— Higher sucking predation

— Most egg removal I|ker due to opportunlstlc orthopterans
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Presenter
Presentation Notes
% predation in the control (rye) is much much higher than we normally see in other systems, likely due to grasshoppers and katydids. There are higher populations of chewing predators and parasitoids in the flowering plants. Those with a disc shape (like the coreopsis) also had higher numbers of sucking predators


Mean % parasitism of stink bug egg masses
100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

Partridge Pea Corn




12

10

Partridge Pea
Inner

Corn
Inner

W

- |
T ¥farm =k


Presenter
Presentation Notes
Anova Table (Type III tests)

Response: BMSB
            Sum Sq   Df F value    Pr(>F)    
(Intercept)  58731    1 255.045 < 2.2e-16 ***
Location      7201    1  31.271 2.631e-08 ***
Treatment        0    1   0.000    0.9998    
Residuals   371439 1613 


Anova Table (Type III tests)

Response: SB
            Sum Sq   Df  F value    Pr(>F)    
(Intercept)   8626    1 281.6461 < 2.2e-16 ***
Location       798    1  26.0598 3.702e-07 ***
Treatment        9    1   0.2809    0.5962    
Residuals    49404 1613                       
---
----- Meeting Notes (11/12/15 00:53) -----
PICTURE OF BUG IN EACH GRAPH
----- Meeting Notes (11/12/15 16:06) -----
FAST FORWARD THROUGH THIS
----- Meeting Notes (11/13/15 01:06) -----
SAY I"M LOOKING AT OTHER PESTS


e Egg mass predation is higher in organic systems
than conventional

e Most predators are generalists or opportunists
— Sucking predators, orthopterans

e Can be increased through habitat manipulation

— Until T japaonicus is widespread, focus should be on
plants that increase predator community

e Horsemint (Monarda sp) and Coreopsis
— Insecticides like Entrust decrease NE populations

e Parasitism is increasing

v7 UF ¥
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* |nvestigated efficacy of barrier fabrics

* Treatments:
* Fine mesh
e 1/8” mesh
e 1/6” mesh
* No screen
e Scouted pepper plants weekly for:

— BMSB and native stink bugs
— Natural enemies

e Peppers were harvested and assessed for
damage
— TN (high pressure)
— KY ( low pressure)

Rogers, Moore, and Bessin
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Presentation Notes
13 plants per cage (4 ft tall, 5 ft long, 6 ft wide) 






25

20

15

10

Seasonal total

| -*gl ".ll

*
B - B _
No Netting 1/6" netting 1/8" netting 1/25" netting

m Kentucky (low pressure) M Tennessee (high pressure)

v7 UF'%

FIORTIDA

T

_;;_f_i_'f'll ‘I/‘[

71 1 ¥ 1 1 T

]
i “Narm

eQ


Presenter
Presentation Notes
Follows a similar trend as the number of BSMB found within the cages
Beneficial insects were also excluded, signficantly so in the 1/25” netting
Any size netting significantly increased the marketable fruit in both years and there was no effect of netting size there


* Yes, under moderate pressure! .

e Understand hot spots on the farm
— Key early season host plants
— Crops that are preferred hosts by all life stages
 Manipulate the habitat surrounding these areas
— Support natural enemies
— Trap crop using sunflower and sorghum
— Re-design trap crop layout
 Under intense BMSB pressure the finest mesh
netting provides protection from stink bug injury

e Remove overwmtermg populatlons on-farm
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Mean weekly total/100 plants
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2013 (N=73)

M Parasitism M Predation & Missing

v

Pepper

Sunflower

10 20 30
Average Mortality (%)

2014 (N=37)

M Parasitism M Predation & Missing

Pepper

Sunflower

50 100
Average Mortality (%)

C. Matthews and R. Morrison
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Spatial Analysis by Distance IndicEs (Perry et al.
1999).

Calculates effort to make all values uniform
Yields aggregation index (I, )

a<T
a>T

a=7

—  Uniform
— Aggregated
— Random

Associated P-value for |,
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Attraction index
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Presenter
Presentation Notes
Maybe there is an olfactory cue that is leading to this


80

70

60

50

40

30

2

o

1

o

o

d
A
[ —

No Netting

1/6" netting

1/8" netting

B Kentucky M Tennessee

naer

L[

e 1/25” netting i

1/25" netting

VT

Fl ORTDA




Sentinel Native Brown (Euchistus servus) and Green
(Acrosternum hilare) stink bug vs BMSB egg predation and
parasitism

Chewing predation
W Sucking predation

BMSB BSB GSB  _BMSB BSB GSB___BMSB BSB
KY 2013 KY 2014 WV 2014
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