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Presenter
Presentation Notes
Thank you. Today, I’m going to be talking about one of our winter projects to find BMSB populations overwintering in natural landscapes and characterize their overwintering sites in those natural habitats.
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During a growing season, it is not uncommon to see many BMSB feeding on diverse crops. 


Picture of winter orchard
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But, once the growing season ends, the BMSB populations also leave this empty field and move on to their overwintering sites.
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Based on our experience and previous literature, we know many BMSB are coming into human-made structure like this house to overwinter inside the structure.


A known overwintering sites of BMSB
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So it’s been relatively well described about how BMSB populations use human-made structures as their overwintering sites.
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However, surprisingly there has been virtually no study looking at natural landscapes to check the presence or absence of overwintering BMSB populations in this large area. 
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But, from anecdotal evidence
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we know that a significant portion of the BMSB populations are coming from unmanaged block especially during the early growing season.
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But, once again we don’t know whether BMSB populations do actually overwinter in these natural landscapes around agricultural productions.


Goal:

1. Do BMSB overwinter in natural landscapes?
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So, we started our project with this simple question asking “do BMSB overwinter in natural landscape?”



Goal:

1. Do BMSB overwinter in natural landscapes?

2. What kind of structure do BMSB use as
overwintering site in natural landscapes?
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And if so, then the next question was to characterize their overwintering sites in the natural landscapes.



Goal:

1. Do BMSB overwinter in natural landscapes?

2. What kind of structure do BMSB use as
overwintering site in natural landscapes?

3. Does the overwintering BMSB population in
natural landscapes pose a risk to agriculture?
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Based on these two results, our final goal was to evaluate risk level of those overwintering populations to agricultural productions.


Approach:

To find OVErwintering BMSE [,
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When we started this project in October 2011, we were trying to come up with some good sampling protocols to find overwintering BMSB in natural landscapes. But, this paper remained blank for a while because there was virtually no background information we can refer to about this topic in letratures.


3 sites on
Appalachian Trail

5 woodlots around
2 orchards
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So, first we started very broad sampling in the two types of forested areas in October 2011.
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At the beginning, it was a little bit overwhelming because we really didn’t know where to look at in the woods to find overwintering BMSB.


Treasure hunting (with no map)!
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So, it was literally a treasure hunting with no map at that time


Treasure hunting (with no map)!

Dead trees: 175
Ground: 151

Rock piles: 9
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During this treasure hunting mode, we sampled a total of 335 objects. And from this very first round of sampling, we found of course 


Treasure hunting (with no map)!

Dead trees: 175
Grounc . 11
Man-maue: 36

Rock piles: 9
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Zero overwintering BMSB.


Dead trees became a prime target. (November 2011)

Underneath tree bark Inside tree tissue
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But, from the sampling we learned that some dead trees had tight and protected crevices which seem to be a good overwintering site. So dead trees became our prime target from November 2011.
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Since then, we’ve sampled many, many dead trees to find overwintering BMSB. Standing Trees
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Downed trees.
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In some cases, we chainsawed.
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On one day, we got some help from our farm crew to knock down this giant dead tree
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And sampled pretty much whole canopy of the tree to find overwintering BMSB.


We sampled 774 dead trees...
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In November and December 2011, we were able to sample a total 774 dead trees.


We sampled 774 dead trees...

Did we find the bugs?
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Then, the question is: Did we find any overwintering bugs in the dead trees? 
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Finally, the answer is yes. We found overwintering bugs underneath of the tree bark.
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Also, we found them inside of the decomposed and porous tree tissues.


We sampled /74 dead trees.

We found overwintering BMSB
from 26 trees.
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This is our sampling result, we found 26 dead trees with overwintering BMSB out of 774 sampled dead trees. So, the success rate of finding the overwintering bugs was only 3%. It sounds extremely small but I will talk more about this success rate later in this talk, so please bear with me. From this sampling result, we were convinced with that BMSB do overwinter in natural landscapes using at least dead trees. 


Goal:

1. Do BMSB overwinter in natural landscapes?

2. What kind of structure do BMSB use as
overwintering site in natural landscapes?

3. Does the overwintering BMSB population in
natural landscapes pose a risk to agriculture?
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After marking off the first question, we started more systematic samplings to further answer the next two questions. 
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In January 2012, we started our “transect sampling”


1. Transect size:

/ >0 10m
2. Sampled ALL dead

trees in transects
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Where we laid out 500 square meter transects in the woods and sampled all the dead trees in the transects.


. Transect size:

50 x 10m

. Sampled ALL dead
trees in transects

1)
2)
3)
4)
5)

6)

Tree species
Tree position
Tree size

% of bark
Peeling?

BMSB?
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We measured these basic tree characteristics for all the dead trees and also we destructively sampled all the dead trees to check the presence or absence of overwintering bugs in the trees
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Some transects were nice
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But, others were never nice.


We laid out 47 transects.

We sampled 529 dead trees.
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Over the two month sampling period, we laid out a total 47 transects in different landscapes and sampled more than 500 dead trees in the transects.


We laid out 47 transects.

We sampled 529 dead trees.

14 trees
with BMSB
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And we found 14 dead trees with overwintering BMSB. So, the success rate of find the overwintering bugs was again about 3% with this area wide and complete sampling method.


sycamore

1. Dead tree species

walnut

ash poxelder

(N = 529)

elm

maple

hackberry
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And here are some quantitative data sets from the transect sampling. The first data shows the species composition of the dead trees in the sampled area.


sycamore

1. Dead tree species

walnut

ash poxelder

elm

maple

(N = 529)

hackberry


Presenter
Presentation Notes
We found overwintering BMSB’s from locust, oak, elm, and ailanthus trees. 
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This second data shows the number of dead trees standing vs. downed on the ground.
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And interestingly we found the bugs only from standing trees. For this pattern, I would like to mention that we found the bugs almost always from dry spot in the dead trees and we confirmed that standing trees were significantly drier than downed tree in a separate experiment.
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The last data set is about the tree size based on the tree circumference at the chest height.


Number of Dead Trees

120

100

80

60

40

20

3. Dead tree size

(N =529)

30’

40’

III[

50’ +100
Tree Clrcumference (cm)


Presenter
Presentation Notes
And, we found the overwintering BMSB only from the trees with larger than 60cm circumference.  Base on these sampling results and also hand-on experience during the sampling,


BMSB Positive Trees

1. Standing

2. NOT small
3. Oak / Locust
4. Peeling bark
5. Porous

6. Dry
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We conclude that these are the characteristics of the dead trees that BMSB prefer to use as their overwintering sites.  And, interestingly, these characteristics mirror exactly




Tight, Dry, and
Protected
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The micro habitat structures where we’ve found overwintering BMSB in human-made structures.  


BMSB Positive Trees

1. Standing

2. NOT small
3. Oak / Locust
4. Peeling bark
5. Porous

6. Dry
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OK, I would like to show you one more data set as a proof of this concept.



Success rate of finding overwintering BMSB in dead trees

Transect
Sampling

Tree-targeted
Sampling
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As I previously mentioned, from the transect sampling where we sampled all the dead trees in a given area, 


Success rate of finding overwintering BMSB in dead trees

Transect
o
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Sampling
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The success rate of finding overwintering BMSB was only 3%. But, when we sampled only the dead trees with the good characteristics as a BMSB’s overwintering site 


Success rate of finding overwintering BMSB in dead trees
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We saw a 11 fold increase in the success rate of finding overwintering BMSB.
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In addition to the all the dead trees, we also sampled leaf-litters to find overwintering BMSB, because 


Leaf Litter
Sampling

Jones & Sullivan
(1981)
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there is a seminal paper from early 80’s which shows that many native stink bugs do overwinter under leaf-litters.  


Leaf Litter Unidentified

o (Dead), 2 (N — 128)
Sampling

Podisus, 2

Euschistus, 2

Harlequin, 1

e —

Menecles, 2

Assasin, 1

GSB (Dead), 44
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From our sampling, we also found some native stink bug species overwintering in the leaf litters, but


Leaf Litter Unidentified

. (Dead), 2 (N = 128)
Sampling

Podisus, 2

Euschistus, 2
Harlequin, 1
Assasin, 1

GSB (Dead), Y Menecles, 2
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We never found BMSB overwintering in the leaf litters. 


Goal:

1. Do BMSB overwinter in natural landscapes?

2. What kind of structure do BMSB use as
overwintering site in natural landscapes?

3. Does the overwintering BMSB population in
natural landscapes pose a risk to agriculture?
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OK, so based on the previous sampling results, now we have a better idea about the characteristics of BMSB’s overwintering sites. Alright now let’s move onto our final goal to evaluate what might be the risk level of those overwintering BMSB populations to the agriculture.


Goal:

1. Do BMSB overwinter in natural landscapes?

2. What kind of structure do BMSB use as
overwintering site in natural landscapes?

b
0&9\ 3. Does the overwintering BMSB population in

natural landscapes pose a risk to agriculture?
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This is still an ongoing project which definitely needs some more sampling and careful analysis. With this caveat, 


Does the overwintering BMSB population in
natural landscapes pose the risk to agriculture?


Presenter
Presentation Notes
Our sampling results so far support 


Does the overwintering BMSB population in
natural landscapes pose the risk to agriculture?
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11% of the dead trees have the favorable characteristics to serve as overwintering sites for BMSB in natural landscapes.  In addition to this baseline risk factor, to better answer this umbrella question


Does the overwintering BMSB population in
natural landscapes pose the risk to agriculture?

BMSB Mobility
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We also need to better know about the BMSB mobility and dispersal capacity to answer this final goal, so that we can evaluate whether the BMSB populations overwintering in natural landscape can actually disperse and invade into agriculture productions. For this,


Measuring BMSB mobility (1): Flight mill
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So, we have several ongoing projects to measure the dispersal capacity of adult BMSB. The first system is the flight mill which seems to have a great potential to measure stink bug’s flight capacity. 


Measuring BMSB mobility (1): Flight mill


Presenter
Presentation Notes
Here is a short video clip which show quite strong flight capacity of a female BMSB on the flight mill. We are currently working together with Rutger and Oregon Stae, so we can collect more powerful data together using this common system.



Measuring BMSB mobility (2): Harmonic radar

Transmitter
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The second system is more filed oriented the harmornic radar systems to track BMSB’s movements in the field. 


Harmonic radar tag

Glued
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As a first step, we developed our protocols to attach securely the harmonic radar tag on the bug. For this,  
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We tested the strength of this glued bond with different kinds of glues. For this,


Digital force gauge
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We developed this mechanized system with the digital force gauge.
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Where we hooked up the radar tag to the digital force gauge and then pulling back the insect using this moving bench.


The strength of bond between radar tag and bug

b
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And this is how we did it. First, we hooked up the bug into the system, and then pulling back the insect until the bond is broken. And the pulling strength was measured by the digital force gauge.
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And, we are currently testing whether the tag attachment influence the bug’s movement patterns and behaviors to make sure everything is alright with the antenna tag before releasing these insects into the field. 


Does the overwintering BMSB population in
natural landscape pose the risk to agriculture?
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Based on all of these multiple approaches, we are currently collecting more data sets to better answer this umbrella question. 


How did we sample 1,400
dead trees over the winter?



' John Cullum
Doo-Hyung Lee Sean Wiles

Cameron Scorza

Tracy Leskey
Starker Wright Brent Short

Torri Hancock Rebecca Posa



How can we sample more than
1,400 over this coming winter?
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