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Introduction

» Second in 4-part webinar series

» Objectives:

* Highlight current research

 Facilitate discussion about other
related research

* |ldentify research needs and
spark collaborative work




Housekeeping ltems

Keep yourself muted and video off, except
during breakout discussions

Update your Zoom name to include your
organization

If you are having technical issues, contact
Klaudia Kuklinska via Chat box

Submit all other questions/comments in the
Chat box 2. Selected "RENAME"

in your video box.

3. Enter your Full

We are recording the presentations and will Neiie, Orseribeern

share afterwards



Today's Agenda

» First half:
* Three Research Lightning Presentations

» Second half:
* Breakout Sessions (40 min)
« Large group recap
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Research Roundtable: Where Research Meets Application

Powerline Right-of-Way Management and
Flower-Visiting Insects: How Vegetation
Management Can Promote Pollinator Diversity
Dr. Laura Russo




Powerline right-of-way management and
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How vegetation management can promote pollinator diversity
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Site location and sampling design

Integrated vegetation
management—create
stable, early successional
plant community

This powerline ROW (SGL33) is a research area that has been studied continuously since 1953.

It started as a demonstration area because hunters were opposed to use of herbicides.

The intent was to show how selective use of herbicides does not cause damage to wildlife value of land (game and non-game).



Vegetation management scheme

Wire Zone-Border Zone Method Hand-cutting: no herbicide use

Combined mechanical and herbicidal treatments
used by utilities:
Low-volume foliar (LVF)
border * High-volume foliar (HVF)
Low volume basal (LVB)

Litres/Ha 2016 Application Herbicides Used

Aminopyralid, Imazapyr, Triclopyr,

1.14 249.66 High Volume Foliar Picloram, Glyphosate
Aminopyralid, Imazapyr, Triclopyr,

1.34 70.65 High Volume Foliar Picloram, Glyphosate

0.81 2.32 Low Volume Foliar Glyphosate, Imazapyr

0.81 9.31 Low Volume Foliar Glyphosate, Imazapyr

1.12 9.74 Low Volume Basal Aminopyralid, Imazapyr, Triclopyr

1.19 0 Hand Cut Only NA




Other research

The ROW has been studied for wildlife intensively
since 1987: birds, mammals, reptiles, amphibians,
butterflies, and plants

Long-term study of the ROW as early successional
habitat for breeding birds

Our objective was to extend this research to
pollinating insects



Sampling pollinators
P &P @ﬂ Sampling Effort

2,344 bee specimens 744 non-bee specimens
126 species 179 morphospecies
2 years 1 year
192 hours
— 36 bee specimens 49 non-bee specimens
- 19 species 27 morphospecies
W/ 1 sample

Russo et al 2021, PLoS ONE



Sampling bees Bee Abundance
Sampling Effort

2,344 b i f\‘/l 14.5%
’ €€ specimens Bombus impatiens
126 species
2 years . = 10.5%
192 hours fﬁ Apis mellifera

7.6%
Ceratina dupla

All other bee species individually
represented less than 5% of the

sample.

— 36 bee specimens

';-..,_..-;I 19 species

N 1 year

Russo et al 2021, PLoS ONE



Bee diversity

Bombus

Andrena

Bee Genera

28.8% (126 of 437) of the bee species of Pennsylvania (Kilpatrick et al 2020)
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Bee Abundance
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14.5%
Bombus impatiens

10.5%
Apis mellifera

LY,

7.6%
Ceratina dupla

All other bee species individually

represented less than 5% of the
sample.

Russo et al 2021, PLoS ONE



Effects of vegetation management on bee abundance

The low volume basal herbicide (9.74
liters/ha Aminopyralid, Imazapyr, Triclopyr)

treatment had a significant negative
effect on bee abundance in the plots.

Russo et al 2021, PLoS ONE



Effects of vegetation management on bee species richness

Increasing herbicide
application (in I/ha) had a
significant negative effect on
bee species richness and plant
species richness in the plots.

Russo et al 2021, PLoS ONE



Effects of vegetation management on bee diversity

Low volume foliar applications
tend to have the highest (and
low volume basal the lowest)
bee diversity metrics.

Russo et al 2021, PLoS ONE



Vegetation management and community composition

The month of the year has a
bigger effect on bee
community composition than
the vegetation management.

Russo et al 2021, PLoS ONE



Challenges

1. The hand-cutting plot was nearly
impossible to sample because of
brambles
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Challenges

1. The hand-cutting plot was nearly
impossible to sample because of
brambles

2. Vegetation management did not
follow the original plan

3. Taxonomy is time-consuming and
difficult, especially when including
all insects



Take away messages

* No consistent negative effect of the herbicide on bee abundance
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* No consistent negative effect of the herbicide on bee abundance
* Significant negative effect of increasing litres/ha herbicide application on
bee species richness




Take away messages

* No consistent negative effect of the herbicide on bee abundance
* Significant negative effect of increasing litres/ha herbicide application on

bee species richness
* Negative correlation between plant species richness and herbicide

application




Take away messages

* No consistent negative effect of the herbicide on bee abundance

* Significant negative effect of increasing litres/ha herbicide application on
bee species richness

* Negative correlation between plant species richness and herbicide
application

* 126 bee species and 179 non-bee morphospecies; representatives of all 6
bee families of North America (2 new state records)




Questions



Treatment (Size, 3 replicates)

Description

Hand-cutting

Mowing

Mowing + Herbicide (Cut Stubble)

Stem Foliar (Ultra Low Volume)

High Volume Foliar

Low Volume Basal Bark

Individually cutting of target (non-
compatible) woody vegetation usually
with chainsaw; no herbicide application

Mechanical mowing cuts and mulches
vegetation; no herbicide application

Mowing followed by dilute, selective
broad-leaf herbicide applied to woody
stems and soil

Selective, Thinvert application (oil-based)
of broad-leaf herbicide using nozzle
application

Broadcast application of dilute, selective,
broad-leaf herbicide using hydraulic equip.

Herbicides applied selectively to individual
target woody vegetation up to 6 inches in
diameter; oil-based herbicide and carrier



Research Roundtable: Where Research Meets Application

The Nutrition of Roadside Plants for
Pollinators and Implications for Managing
Roadside Habitat
Dr. Emilie Snell-Rood




Roadside habitat for pollinators:
a great opportunity or salty death traps?

Emilie Snell-Rood
Ecology, Evolution & Behavior, University of Minnesota
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2300-2600 milkweeds/mile

A. Cariveau... Snell-Rood 2019 Frontiers Ecology & Evolution



Not Bombus affinis* just has a truck in the background!
D Cariveau Report # MNnDOT 2019-25









Potential of roadside habitat: toxic or trap?

 How are toxins moving to monarch & bee plants?
 When do things start to get toxic?
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Potential of roadside habitat: toxic or trap?

 How are toxins moving to monarch & bee plants?
— How much do road traits matter?
— How much do landscape traits matter?

* When do things start to get toxic?



Roadside surveys

2018 sites




Field manipulations




Greenhouse manipulations




Sodium moves from road to soil to milkweeds...

SOIL LEAVES

Distance from road (m)

Cars/day (log)

Mitchell et al. 2020 Sci Tot Env



Sodium moves from milkweeds to caterpillars...

Similar patterns for metals like Zinc

Mitchell et al. 2020 Sci Tot Env



What about other species used by pollinators?
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Traffic signature for lots of metals

(and distance from road as well, although traffic seems to be more important)

Lead lron Copper

Chromium Nickel Zinc

Shephard et al. in review



Is this plant uptake of salts & metals?

At least somewhat (although dust will be eaten by a caterpillar too)

M. fistulosa |

C.fasciculata |

D. purpea

Mitchell, Borer and Snell-Rood in prep
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Plant species matter too...

P

20 40 60
% Zinc Uptake (in experimental plots)

Mitchell, Borer and Snell-Rood in prep



Potential of roadside habitat: toxic or trap?

 How are toxins moving to monarch & bee plants?
— How much do road traits matter? a fair amount
— How much do landscape traits matter?

* When do things start to get toxic?



Railroad

No negative effect of adjacent RR
(e.g., on plant metal content)

Shephard et al. in review



Agriculture




Pesticides?

compound 2017 total samples 2018 total samples action

Azoxystrobin 5 15 fungicide
Boscalid 2 4 fungicide
Carbendazim 1 fungicide
g;?ggiﬂ: 69% of milkweed samples have at least 1 detected residue :32
Fluopyram (36% contain an insecticide) s
Metconazole 1 fungicide
Propiconazole 2 6 fungicide
Pyraclostrobin 4 4 fungicide
Pyrimethanil 1 fungicide
Tetraconazole 3 3 fungicide
Thymol 1 fungicide
Trifloxystrobin 4 4 fungicide
Atrazine 7 herbicide
Bensulide herbicide
Bifenthrin insecticide
Chlorantraniliprole 1 insecticide
Chlorpyrifos 4 14 insecticide
cyhalothrin lambda 2 insecticide
Dimethoate 1 insecticide
Esfenvalerate insecticide
Novaluron insecticide

Kobiela et al. in prep



Insecticides not predicted by adjacent crops

At least 1 insecticide

0%

80%

20%

03

X2=0.06, P=0.81

Analyses pending on distance to nearest crop...
Kobiela et al. in prep



Potential of roadside habitat: toxic or trap?

 How are toxins moving to monarch & bee plants?
— How much do road traits matter? a fair amount
— How much do landscape traits matter? not as much

* When do things start to get toxic?



Potential of roadside habitat: toxic or trap?

* How are toxins moving to monarch & bee plants?
— How much do road traits matter? a fair amount
— How much do landscape traits matter? not as much

* When do things start to get toxic?
— How toxic are the metal levels?

— How toxic are the insecticides?
— How toxic are the sodium levels?



Bumblebee rearing: lab



Butterfly rearing: lab and field

**Just*™ presenting butterfly work today...



Zinc toxicity varies with species

But zinc toxicity generally much lower than zinc levels seen in the field
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Overall, levels are below toxicity

N = 12 studies, 7 Lepidoptera species
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Potential of roadside habitat: toxic or trap?

* How are toxins moving to monarch & bee plants?
— How much do road traits matter? a fair amount
— How much do landscape traits matter? not as much

* When do things start to get toxic?
— How toxic are the metal levels? not much

— How toxic are the insecticides?
— How toxic are the sodium levels?



Our most common insecticide: chlorpyrifos
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5-10% of roadside milkweeds have residues that would kill a monarch




Trump Administration Refuses to Ban Neurotoxic
Pesticide

EPA Science Says Chlorpyrifos Exposure Threatens Public Health
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Potential of roadside habitat: toxic or trap?

* How are toxins moving to monarch & bee plants?
— How much do road traits matter? a fair amount
— How much do landscape traits matter? not as much

* When do things start to get toxic?
— How toxic are the metal levels? not much

— How toxic are the insecticides? a fair amount
— How toxic are the sodium levels?



N\~

\%

Lots

Low traffic
roads

High traffic
roads

Snell-Rood et al. 2014



Additional lab studies

To isolate the effects of [Na]

500 ppm
0.9

0.8
0.7
0.6
0.5
0.4
0.3
0.2

proportion eclosing

0.1

0.0

control salt

Kobiela et al in prep n =629, p=0.005



How does this translate into performance in the wild?
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Lab and field results parallel
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Cage-level survival
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Reductions in field survival almost exactly parallel lab results (16 vs 18%)



Who makes it to Mexico?
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Potential of roadside habitat: toxic or trap?

* How are toxins moving to monarch & bee plants?
— How much do road traits matter? a fair amount
— How much do landscape traits matter? not as much

* When do things start to get toxic?
— How toxic are the metal levels? not much

— How toxic are the insecticides? a fairamount
— How toxic are the sodium levels? the majority are ok



What does this all mean for roadside habitat for pollinators?

Remarkably promising with respect to nutrition!




Recommendations for Roadside Habitat for
Pollinators

 Prioritize low-moderate traffic roads (>20K cars/day
are likely producing toxic plants)

« Mowing adjacent to the roadside is likely beneficial
In terms of eliminating the most toxic plants

* Plant a diversity of plants as they accumulate toxins
to different degrees

« Support efforts to ban chlorpyrifos

« Continue research on open questions...
— Impacts of collisions...
— Methods for cost-effective restoration...
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Research Roundtable: Where Research Meets Application

How the Utility Industry is Using IVM to Support
Pollinators on Rights-of-Way: Research Highlights from
Tennessee, Arizona, and Alabama
Dr. Ashley Bennett




How the Utility Industry is Using
IVM to Support Pollinators on
Rights-of-Way: Research
Highlights from Alabama,
Tennessee, & Arizona

Dr. Ashley Bennett, EPRI
June 9th 2021
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wWww.epri.com © 2021 Electr ic Power Research Institute ,Inc. All rights reserved _



http://www.epri.com/
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Using IVM to Support Pollinators on ROW
Southern Company, Auburn University, EPRI



http://www.epri.com/

Study Sites — 4 ROWs in Alabama

Blue Dots = ROWSs under evaluation
Star = Auburn University

www.epri.com 2021 Electric Power Research Institute, Inc. All rights reserved .



http://www.epri.com/

Photo: C. lke

www.epri.com

Project Objectives:
* Determine impact of IVM treatments on
o ROW plant and pollinator abundance & richness
* Track cost of vegetation management practices
* Develop Best Management Practices

© 2021 Electric Power Research Institute, Inc. All rights reserved. EPEI | iiiil“;ﬁ;fg?fwﬁ
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Study Design

Experimental Design

 Randomized block design
« 3 Treatments / Block

* Blocks = 1 mile

« Similar landscape context
« Sampled on and off ROW

Treatments:

 T1 - High volume broadcast / broad spectrum
« T2- Low volume broadcast / broad spectrum

T3 - Low volume broadcast/ grass friendly

www.epri.com © 2021 Electric Power Research Institute, Inc. All rights rese|

Google earth


http://www.epri.com/
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Results — Vegetation 2019 vs 2020

» Percent grass cover significantly declined after treatments were applied

» Treatment 1 had largest decline of 88%
» Treatment 1 recovered in early 2020 but lower cover observed in late summer

Mean % Grass
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o o o o o o o o
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http://www.epri.com/

Results — Forbs 2019 vs 2020

» 2019 forbs declined by 84% in T1 but less of an impacted in T2 & T3
» 2020 some forb recovery in T1 but still lower than T2 & T3
» Grass-friendly treatment, T3, higher forbs at end of season
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www.epri.com © 2021 Electric Power Research Institute, Inc. All rights reserved. l—PEI ;';iimg:fd::rwﬁ
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Results — Pollinators
» ROWs support pollinators
o 91% of bees came from the ROW
o 9% came from forested habitat adjacent to the ROW
» No differences across treatments in 2019 or 2020
» Lower bee abundances mid to late summer

Photo: A. Bennett
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Key Findings

v ROWs support more bees than adjacent forest
v T1 largest impact on grass and forb cover in 2019 but recovery in 2020
v'Suggests benefits of targeted grass friendly herbicide

» Less non-target impacts on grasses / forbs, less applied = costs savings

v No significant treatment differences for bees
» 2021 — Year 4 sampling
» 2022 — Final data analysis, communication of results, & application of BMPs

Photos: Auburn University

89



Tennessee ROW Study
TVA, EPRI, SGI, and MS State Entomological Museum



http://www.epri.com/

Southeastern Grasslands

» Once covered 100 million acres across SE US Legend

. . . Cumberland Mountains
» Cumberland Plateau was savannas & prairies Cumberland Plateau
> Grassland habitat lost to forest succession — i

Tennessee
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Study Area: TN

Ql?lots 1'and 2

vPIot 3

Photo: T. Witsell

‘Eorest Plot

QROW Plot

‘Plots 4 and 5

»

Photo: B. Georgic

> 5 ROW sites in 2021

92 wWwWw.epri.com © 2021 Electric Power Research Institute, Inc. All rights reserved. EPPIS) | S o

Photo: A. Bennett
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TVA Rights-of-Way
Study Questions:

1. How compatible is TVA's VM management with conservation?
2. What native plants and pollinators are supported on ROWs in TN?



http://www.epri.com/

Sampling Methods

Plants:
* Transect and Quadrat sampling

Pollinators:
 Bee Bowls, Netting, Malaise traps

94

CORE 6 ==

3569092 -85.28665 Bledsoe, TH. ‘ CORE FOREST B
» COREROW B

CORE FOREST 6

‘CORE ROW 6

www.epri.com © 2021 Electric Power Research Institute, Inc. All rights reserve
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Plant Results

e Average plant richness was 2.5 times greater in ROW vs forested plots

Plant Species Richness in Open vs. Forested Plots
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Plant Results

e Ratio of herbaceous (forbs; graminoids) and woody (trees; shrubs) plant in ROW was 6:1
e Ratio of herbaceous vs woody in forested plots was 1:1
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Plant Species Richness By Plant Type in Open vs. Forested Plots
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Slender Ladies Tresses

Plant Results
»1 ROW in Van Buren County, TN had 7 orchid species

Photos: Britney Georgic
unless otherwise notes

Orange Fringed

Photo: Illinois Wildflowers

98 www.epri.com

© 2021 Electric Power Research Institute, Inc. All rights reserved.
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Pollinator Results

e Bees
o Bowls — 16x more bees on ROW
o Netting — 14x more bees on ROW

e Butterflies
o 4x higher abundance & richness
on ROW vs forested plots
o Leonard Skipper vulnerable sp.

99 www.epri.com © 2021 Electric Power Research Institute, Inc. All rights re

Cloudless Sulphur
Phoebis sennae

Photo: B. Georgic

 Photo: MS Entomological Museum


http://www.epri.com/

Evaluating ROW IVM Practices on Plants & Pollinators in AZ
SRP, NAU, USGS, EPRI



http://www.epri.com/

Study Sites:
ROWs in Arizona

Photos: K. Laushman

101 wWwWw.epri.com © 2021 Electric Power Research Institute, Inc. All rights reserved. EPPIS) | S o
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Project Goals

» Determine the value of IVM ROW practices to
native plants & pollinators across 3 AZ ecoregions
» Compare different IVM treatments for:
1. Best control of woody vegetation
2. Largest increase of grasses, forbs, & pollinators

Photo: Pam Reschke

ELECTRIC POWER
RESEARCH INSTITUTE
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Sonoran Desert
Lowest Elevation: <3500

Pinyon Juniper
Mid Elevation

Photo: K. Laushman
Photo: K. Laushman

Ponderosa Pine
Highest Elevation: >5000’
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Pollinator Transect Locations

Region
Pinyon-Juniper
Ponderosa

® Sonoran

Cihecue
-

Location of Study Sites

e |
Ponderosa @'Bff-row
aRonderosa.0 on-row.

Photos: K. Laushman
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IVM Treatments — Ponderosa Pine
> The Problem

* Current management mowing only

* Mowing causes increased growth of some woody plants

» Question

* Can an integrated approach that uses
targeted herbicide applications provide
better control of woody plants while
encouraging grasses and forbs

Treatments:

1. Control — No treatment (2 years post mowing)
2. Herbicide — Foliar Application

3. Mechanical — Mowing

4. Mechanical + Herbicide - Stump Application

www.epri.com © 2021 Electric Power Research Institute, Inc. All rights reserved.
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Sampling Methods

Vegetation Surveys
e Quadrat Sampling
* Species level ID
* Pre-treatment survey

Pollinator Surveys

 Netting along transects
o On & Off ROW

=  Sonoran Desert-7
=  Pinyon Juniper-7
= Ponderosa—13
o Flower cover by transect
 Timed quadrat counts
o 5 1x1m quads / transect

o IVM treatments |
Photos: Katie Laushman SSsSEEss
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Preliminary Results — Sonoran Desert Biaa%

-

» 48 species of flowering plants
e Similar abundance & richness on and off ROW

* Most common species

* Acmispon brachycarpus — Foothill Deervetch

* Cryptantha pterocarya — Winged Pick-Me-Not

* Erigeron divergens — Spreading Fleabane

* Erodium cicutarium — Redstem Stork’s Bill

* Euphorbia pediculifera — Carrizo Mountain Sandmat
* Larrea tridentate — Cresosote Bush

* Plantago patagonica — Woolly Plantain
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On ROW Off ROW % On ROW % OFF ROW
Abundance 1635 1485 52% 48%
Richness 41 34 55% 45%
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Wingnut Pick-Me-Not

© Keir Morse

Redstem Stork’$Bill -~ e\

Carrizp Mourgam'Sandmat _
oy W me Yl Foothill Deerv bﬁh
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Next Steps

» Continue 2021 pollinator sampling
* Pinyon Juniper
* Ponderosa Pine
» Implement IVM treatments fall 2021
» 2021-2023
* Plant & Pollinator Surveys

Photo: A. Bennett
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Research Roundtable: Where Research Meets Application

BREAKOUT SESSIONS

« Breakout facilitator coming soon!
 Breakout sessions will end after 40 minutes of discussion

« Short recap at end of breakout



Research Roundtable: Where Research Meets Application

1. Ask for help through Help
button and Invite a Host

2. At end of the breakout
session, you will be
automatically returned to the
main room.

If you would like to join the main
room (to ask for help etc.) early,

select Leave then Leave Break ‘

out Room

Leave Meeting

Leave Breakout Room

Cancel



Breakout Session Questions

Quick Introductions...
o Name, role, organization, geographic region, sector

What research are you currently doing / planning?
o What pollinators are you targeting?

What additional research is needed to expand pollinator habitat on ROWSs?
o Are you interested in collaborating in research?

What barriers do you face in scaling up acreage planted to pollinator habitat?



Breakout Session Recap

Key Take-Aways by Topic

o Current Research
= New Research

o Barriers to scaling up



Thank you for joining us!

Coming up next....

Milkweed Establishment & Monitoring — Aug 2021

Solar Power & Pollinators — Nov 2021
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