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Outline:

= Current funding programs for Living Snow Fences
= NRCS/USDA, SWCD and MnDOT

= Design of Windbreaks and Living Snow Fences
= Research

= MnDOT - Living Snow Fences

* Trees and Shrubs used in LSF plantings

= Resources
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Funding programs for Living Snow Fences
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County Resources for Windbreaks/LSF

= Soil and Water Conservation District AR
= Natural Resources Conservation Service  yniversity or MINNESOTA
= County Extension Office EXTENSION

USDA

O NRCS

Umted States Department of Agriculture
Natural Resources Conservation Service




Natural Resource Conservation Service (NRCS)

= Environmental Quality Incentives Program (EQIP)
= Payment per lineal foot

= Conservation Reserve Program (CRP) \O} N RCS

= 10 to 15 year program

= Can possibly be extended after the contract

= Payments based on County land rental rates

= Establishment: Pay up to 50% (trees, weed mats, water, etc.)
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Soil and Water Conservation District (SWCD)

= Each County has an SWCD office

= Depending on State programs and grants,
SWCD offices may offer cost-share or
payments for tree plantings

= SWCD and NRCS offices work together to
offer the best tree planting and conservation
programs to landowners.
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LIVING SNOW FENCE: CRP

1 shrub row:
000000000000000000000000000000000

2 to 3 shrub rows: +++++++++++++++++++++++++

Eeeeeceeeeeeeeeeceeceeeeeceeeeeceeceeee

(The landowner is paid 150
on the area from the
single shrub row to the to

highway right of way)
200 feet of native forbs and grasses

Highway
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MnDOT Snow Fence Program N\ SR

In an effort to reduce snow
maintenance expenses MnDOT is
paying farmers and landowners for

snow fences.
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Shnoew Control
- Cost Bernetit
é@é 7T oo/

Living snow fences in Minnesota (on
average) is 17 times more cost-
efficient than removal of snow on
roadways.
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Shnoew Control
- Cost Beretit
ﬂ{gé T oo/

Solutions:

e

Living Snow Fences
Standing Corn Rows/Hay Bales
Structural Snow Fences

Grading

© 2016 Regents of the University of Minnesota. All rights reserved.



z.umn.edu/mndotlsf - (click on
m

DEPARTMEHNT OF
TRANSPORTATION

Living Snow Fences

Control blowing and drifting snow

i FEnces Home

Anm-Orting

Contacts

General information and project requests
Dar Gadii \r
Blowirg Snow Cortrol Shared Sennces Supenasor

612-280-4545

Snow fence detail sheets, snow fence approved products list, and drift-free
road design best practices

ennis Moline
Senior Blowang Snow Controd Shared Sendces Designer
612-396-6854

Besiem Yemiru
MnDOT Blowding Snow Control GI5 Seeds Student Warker Para Professional Senlor,
612-394-2413

MnDOT Districts 1, 2, and 4

Jeremy Perersan
Morthwes: Region Blowing Snow Contral Shared Services Designer
512-505-7167

MnDOT Districts 3, 8, and Metro

Srent Wilts
West Central Region Blowing Snow Control Shared Services Designer
612-398-5504

MnDOT Districts 6 and 7

Trent Robbins

South Region Blewing Snow Contral Shared Services Designer
a51-583-4521

M. LN

MnDOT District SF Coordinator)

Districts map
Owr districts map (FOF) inchades sub ar=as.

MnDOT Districts

Legend

& Dwtrect fres Hesdguarsers 1 1
and Mainbence feea Cfhee
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Windbreak and Living Shnow Fence Design
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What is Agroforestry?

...the Intentional combining of agriculture
and working trees to create sustainable
farming systems.

Riparian buffer
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Presenter Notes
Presentation Notes
Forest farming is an agroforestry practice.  But what is agroforestry?  Although there are many definitions on agroforestry one of the simplest definitions is the intentional combining of agriculture and working trees and shrubs to create sustainable farming systems. In agroforestry systems, trees or shrubs and their products are intentionally used within agricultural systems, livestock, or forests and are cultured with woody plants (e.g. trees and shrubs). Knowledge, careful selection of species, and good management of trees and crops are needed to optimize the production and positive effects within the system and to minimize negative competitive effects. Agroforestry systems can be advantageous over conventional agricultural and forest production methods through increased productivity, improved economic benefits and social outcomes and the enhanced ecological goods and services provided.  Forest farming is in use world-wide today.





REASONS TO ESTABLISH WINDBREAKS

Wind 80%

Wildlife Habitat 67%

Water Quality 23%

Soil Erosion 51%

Manage Snow 49%

Livestock 56%

Energy Costs 69%

Crop Yield 24%

Crop Quality 20%
|

Issues motivating the installation of windbreaks in the 164
reporting RC&D’s.

* Visual screening was also mentioned ...58%


Presenter Notes
Presentation Notes
The RC&D survey also provided insights into the reasons windbreaks are applied.  The issues most often addressed by windbreaks are reducing wind velocity, lowering energy costs, habitat for wildlife, livestock protection, and reducing soil erosion.  The availability of cost share programs has increased the adoption of some windbreak practices.  In a different part of the survey, there were responses from 58% of the RC&D’s in 31 states stating that visual screening of unsightly areas is an important application.


WINDBREAKS

Plantings of single or multiple rows of trees or shrubs that
redirect or modify the wind and are established for one or
more environmental purposes.

15
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Presenter Notes
Presentation Notes
Windbreaks are a familiar agroforestry practice and applied in many areas of the country.  The concept behind windbreaks is not new. They are also referred to as “shelterbelts” and have been used extensively in the United States since the “dust bowl” era of the 1930’s. A windbreak’s major function is to mitigate wind speed. Therefore, a windbreak can be defined as any living barrier that reduces troublesome winds by creating a wind shadow to the leeward (downwind) side. An agroforestry windbreak is one that utilizes single or multiple rows of trees and/or shrubs that are integrated into crop, livestock, or human activities.

There are also an increasingly expanding array of issues that windbreaks are being asked to address. Past efforts have been concentrated on the use of field windbreaks to prevent soil erosion, protect crops from drying winds, and deflect blowing snow from roadways. Today, windbreaks are being used for a variety of purposes to increase yields of agricultural fields, reduce energy needs around farmsteads and livestock, control dust and odors, and provide environmental services for rural communities.






WHAT IS H?



Presenter Notes
Presentation Notes
Height - Windbreak height (H) is the most important factor determining the downwind area protected by a windbreak.  This value varies from windbreak to windbreak, and increases as the windbreak matures.  In multiple-row windbreaks, the height of the tallest tree-row determines the value of H.



WINDBREAK TECHNOLOGY

= Wind is reduced on the leeward side by 10
times (10H) the height of the planting.

= Some reduction of wind will occur up to 25
times (25H) the height of the planting.

= Density, shape, height is important.
(spruce, cedar, maple, lilac, etc.)

= Plant perpendicular to the wind direction.

(A north, west & east windbreak in SW South Dakota
cut fuel consumption by an average of 40%)
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WINDBREAK AIR FLOW PATTERNS

>
z

f;“m""
S

2-5H 10-20H
windward leeward

= A portion of the air flows through the windbreak.

= The remaining air flows around the ends and over the
top in a compressed manner.

M_ UNIVERSITY OF MINNESOTA | EXTENSION
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WINDBREAK DENSITY



Presenter Notes
Presentation Notes
Density - The density level is manipulated by the choice of plant materials (e.g. deciduous trees versus conifers) and the way the plants are arranged in the windbreak.  By combining low growing shrubs with medium and tall deciduous trees, dense plant material is provided at three levels (low, middle and upper) of the windbreak during the growing season.  However, during the winter, the density would decrease due to the loss of foliage.  Consequently, a conifer component would be desirable for year-round protection. 



WINDBREAK DENSITY

i

Windbreak density is the ratio of the solid portion
of the barrier to the total area of the barrier.

e ——

A_ UNIVERSITY OF MINNESOTA | EXTENSION
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Presenter Notes
Presentation Notes
Density - Windbreak density is the ratio of the solid portion of the barrier to the total area of the barrier.  Wind flows through the open portions of a windbreak, thus the more solid a windbreak, the less wind passes through.  Low pressure develops on the leeward side (downwind side of windbreak) of very dense windbreaks.  This low pressure area behind the windbreak pulls air coming over the windbreak downward.  As density decreases, the amount of air passing through the windbreak increases, moderating the low pressure and turbulence, and increasing the downwind protected area.  While this protected area is larger, the wind speed reductions are not as great.


POROSITY:

PERCENTAGE OF OPEN AREA OF SIDE VIEW

M8 UNIVERSITY OF MINNESOTA | EXTENSION
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WINDBREAK DESIGN
FOR SNOW

Height and Density
determines the storage
capacity of the
snowfence or
windbreak.
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Presenter Notes
Presentation Notes
Windbreak for snow management
Design the density of your windbreak to manipulate snow drifting to meet landowner objectives.  Different design densities and heights for the structural or living snow fences results in different snow drift patterns as shown in the figure.


Source:  Brandle, J.R. and H.D. Dickerson. 1996. Windbreaks for Snow Management. University of Nebraska Cooperative Extension, EC 96-1770-X






PREVAILING WINDS

(WWW.CLIMATE.UMN.EDU/WIND/WINDROSECLIMATOLOGY.HTM)

NW

(November — Mak

SSE  (April - October)
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WINDBREAK LENGTH



Presenter Notes
Presentation Notes
Length - Although the height of the windbreak determines the extent of the protected area downwind, the length of a windbreak determines the amount of total area receiving protection.  For maximum efficiency, the uninterrupted length of a windbreak should exceed the height by at least 10:1.  This ratio reduces the influence of end-turbulence on the total protected area.




WINDBREAK LENGTH

. Farmstead Windbreak
Prevailing

Winds

1 E

Potential area for
HﬂChlnE shed ] deep snow drift

Lane

E House

Potential area
for deep
snow drift

Road



Presenter Notes
Presentation Notes
Windbreaks for Structures:
extend the windbreak a minimum of 100 feet past structures needing protection to accommodate wind turbulence at the end of the windbreak and end-drifts of snow
locate access roads from 100 to 500 feet from the ends of the windbreak.  If a lane must cut a windbreak, it should cut through the windbreak at an angle to prevailing winds to prevent funneling of wind and snow drifting (See Figures 3j-7 and 3j-8 in the training handbook)
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WINDBREAK GAPS

M8 UNIVERSITY OF MINNESOTA | EXTENSION

© 2016 Regents of the University of Minnesota. All rights reserved.

1.“
q
ﬂ:ﬁ
2
&
4
0

.
5

s
t—ﬂ'
ﬂ;l!#
PO
o
g
kX

I¥
i



.M. UNIVERSITY OF MINNESOTA | EXTENSION

© 2016 Regents of the University of Minnesota. All rights reserved.



2020 2023
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i ™

Black Hills Sprce planted east to west, with grass
buffer. (Grass/forb buffer from trees to crop is best)

M8 UNIVERSITY OF MINNESOTA | EXTENSION ROREeoa:
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MnDOT and UM Research

m UNIVERSITY OF MINNESOTA EXTENSION
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MN LIVING SNOW FENCE NOTES

= Over 3,700 sites including 1,000 miles of
roadways needs protection.

= Wind can transport 15 to 45 tons of snow
per meter.

= LSF can intercept and store up to 30 and
70 tons per meter.

= On average 8 people die on MN (state
highways) per winter season and over 800
accidents are reported due to blowing
and drifting snow.

M_ UNIVERSITY OF MINNESOTA | EXTENSION



Historic Winter 1996-1997 Resulted in FEMA Hazard
Mitigation Funding for Living Snow Fencing

Imterstate 90 - Old 16 Bridge East of Jackson
January 16, 1997

11/20/2023 mndot.gov




1999 Published-Interagency Living Snow Fence Guidebook
Utilizing the Blowing Show Transport methodology developed
by Dr. Mark Seeley and Dr. Ron Tabler

11/20/2023 mndot.gov 42



Guidebook Led to 75 FEMA Living Shnow Fence
Installations along MnDOT Maintained Highways

11/20/2023 mndot.gov 43



snowcontroltools.umn.edu

UNIVERSITY OF MINNESOTA One Stop  MyU &: For Students, Faculty, and Staft
M Driven to Discover

Minnesota Drift-Free Roads Design Tool

Introduction Snowfall Data Site Conditions Fence Design Summary

Snow fences can help maintain clear roadways by capturing blowing snow upwind of a problem area and storing that
snow over the winter season. This web site is formatted as a tool that will help you design a snow fence for a given
problem location. Based on the geographic location you have selected, you will be given the data needed and you will
input site-specific parameters. Color maps, photos, and schematics are given along the way to help you visualize
concepts.

5 |
Bois Forte
Raew‘iﬁun

=2

Select your location on the map or enter the latitude and
longitude of your location.

Latitude
0

Longitude
0

Claseam:s N

11/20/2023 mndot.gov 44



Cost Benefit Calculator Benefits

* Grew the standing
corn row program
from 17 contracts in
2013 to 43 contracts
in 2014

11/20/2023 mndot.gov 45



Cost Benefit Calculator Benefits

* Helped justify the cost of installing structural snow
fencing at $72.00 per lineal foot and purchasing
permanent snow fence easements

11/20/2023 mndot.gov




Assessing the Use of Willow Shrub Species on Living Snow
Fence Designs to Manage the Damaging Effects of Salt (2015)

University of Minnesota

e Shrub willows at the US Hwy 14 test plot
in Waseca had a high survival rate and
began capturing snow the second winter.

* One shrub willow planting will not
produce enough harvestable biomass to
justify the cost.

willow shrub species and have the
potential in year 3 or 4 of reaching an
effective snow fence height of capturing
the entire mean annual snowfall.

11/20/2023 mndot.gov 47



Potential small carbon footprint to transport, plant, and
maintain

11/20/2023 mndot.gov




Trees and Shrubs for Living Snow Fences

m UNIVERSITY OF MINNESOTA EXTENSION
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Diablo Ninebark

= 8 to 10 feet tall

M UNIVERSITY OF MINNESOTA EXTENSION
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Glossy Black Chokeberry

m UNIVERSITY OF MINNESOTA EXT
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Fragrant Sumac

ﬂ UNIVERSITY OF MINNESOTA EXTENSION
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MnDOT Snow Fence Near and Far Plantings

90
= Shell Rock

Watershed
= Black

Chokeberry

on the slope

UNIVERSITY OF MINNESOTA J( i

AR
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-90 Freeborn Shell Rock Watershed

= American

54



Red-Osier Dogwood

15 year old
planting

Fillmore Co.

Private land
CRP

55



Serviceberry/Juneberry/Saskatoon
(amelanchier... many)

r =

Spread: 10+ feet k‘ '

b

Root Type: fibrous shallow
Insects: May attract SWD

Many types - shrub to small trees
AR

UNIVERSITY OF MINNESOTA

EXTENSION




Currants (Red, Black)

(ribes, Red = rubrum, Black = nigrum)

Height: 5 feet
Spread: 6 feet
Growth: Moderate
USDA Zone: 3-5
Root Type: Fibrous

y 9
UNIVERSITY OF MINNESOTA
EXTENSION




y

UNIVERSITY OF MINNESOTA

EXTENSION

American Plum
(prunus americanna)

Height: 10-30 feet
Spread: 8-25 feet
Growth: Moderate
USDA Zone: 2-4A
Root Type: Fibrous Shallow

(May sucker off area — Monitor)




y

UNIVERSITY OF MINNESOTA

EXTENSION

Nanking Cherry

(prunus tomentosa)

Height: 6-8 feet
Spread: 6-8 feet
Growth: Moderate
USDA Zone: 3-6
Root Type: Fibrous




American Hazelnut
(Corylus americana)

Height: 6 — 12 feet
Spread: 6 — 12 feet
Growth: Medium
USDA Zone: 3 -9

y

UNIVERSITY OF MINNESOTA
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American Cranberry
(Viburnum trilobum)

Height: 8 — 12 feet
Spread: 8 — 12 feet
Growth: Medium
USDA Zone: 2 -7

Root Type: Fibrous

y

UNMIVERSITY OF MINNESOTA g i = Il el
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Black Chokeberry
(Aronia melanocarpa)

[

Height: 12 feet

Spread: 7 feet
Growth: moderate

USDA Zone: 2 -5

Root Type: fibrous shallow

y

UNIVERSITY OF MINNESOTA
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Elderberry

®® (Sambucus canadensis)

Height: 6 - 12 feet
Spread: 7 feet

Growth: moderate
USDA Zone: 3-5

y

UNIVERSITY OF MINNESOTA

EXTENSION




Honeyberry

®® o .
(Lonicera caerulea)

Height: 3 - 8 feet
Spread: 3 - 4 feet

Growth: moderate
USDA Zone: 3-8
Root Type: fibrous shallow
Insects: May attract SWD

Protect from birds
y..9
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Innovalreem™

- A new poplar variety produced by the U of
's Natural Resources Research Institute

. A fast-growing tree!
— Grows up to 10 feet per year
— Disease-resistant
- Climate zones 3-6
- Full height: 75 feet
- Spread: 40 feet
- Cottonless, and no root sprouts

- Patent-pending and available for sale:
- Hauser’'s Superior View Farm, Bayfield, WI

. Sign up for updates:

Innovatree.umn.edu

Natural Resources Research Institute Focused on the Future




Resources
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www.extension.umn.edu/agroforestry

M UNIVERSITY OF MINKESOTA EXTENSION
" H - Kbowt -

Courses and evenls

Agroforestry

Home > Hatural resources = Forestry

= dgroforestry

Agroforestry combines agriculture and forestry for Improved outcomes

In land management

M ] iy | AEr lesiral and iy practiced 10 impreve envirenment sl quality, proaductivity nd $£anim
ret « Matural resosinies
e L ry of Minn fers educatsonal programs on specific agroferestry practices including
Forestry
Windbreaks far hiebds, farmateads, and livestock
g smow e Become a Master Woodland Cwner >
Ma -; £ W0 ires for trews a Gatherimg wild-grown plants and fungl >
i -

m UNIVERSITY OF MINNESOTA EXTENSION
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www.fs.usda.gov/nac/practices/windbreaks.php

LISDA  national agrofarsstry Cantar

U5, DEFARTMENT OF AGRICULTURE CONTACT WS REQUEST FLELICATIONS

Aproforestry Practoes
Alley Cropping

Farest Farming
Riparian Forest Buffers
Silyopastune
Windbreaks

Additional Applications

UNIVERSITY OF MINNESOTA EXTENSION
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TOp

HOMT  FRACTICES - WANDORTAKS

Windbreaks ane linear plantings of trees and shrghs designed to provide econeméc, environmental and
community benefits. The primary purpase of most windbreaks is to slow the wind which creates a more
beneficial condition far solls, or s, lvestock, wildlife and pecple, Wingbreaks, semetimses called
shelterbelis, can also function in ways not related to wind reduction. Hon-wind relatsd punposes
include shade fior lvestock, visual screening, aesthetics, recreational opporuenities, and wocd and
nantimber farest products. Windbreaks have also been recognized for theirvalus in providing
ecoayshem seryices, which often extend beyend the farm fits inclede enhancement of
beadiversity, wildlife habitat, carbon storage, pollinator habitat, and sail and water quality protection.

Windbr=aks can be and often are designed to serve mone than ane
purpose, Howesers, windbreaks are not a one size fits all practice, The |ﬂ€4‘¢ﬁ!il‘|.z|5'

lccatian, arientation to the wind, height, width, density and species windbreaks are being
setection all play & role n detenmining the benefits that the designed to provide
windbreak will provide.

68



https://centerforagroforestry.org/

| % | The Center For -‘.grrrﬁ:rexlr'.:
EED  ivessiny of M :

M UNIVERSITY OF MINNESOTA EXTENSION
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HOME ABOUT  FACULTY & STAFF MNEWS EVENTS CONTACT

RESEARCH PROGREAMS  RESEARCH CENTERS  FVENTS  NEWSLETTERS RESQURCE:  FDUCATION

- The .C.énter for ﬂgrnfuf'es.try_._- o

Leading Temperate Agroforestry Research Since 1998

Thier s inbpgratad tempesia agroforesiry practices (fosest FBarming, alfoy cropping,

rasts] can enhance land and sguatic habinat wildlife and
Imzrovee biodiversity while sustaining and resources for generations o come, Agroforestry practices benedit
farmers and landowners by diversifying products, markets and farm Income; Improving 201l and water guality;
sequestering caroon; and reducing erosion, nor-point source pollutlon, and damage due to fioeding. They

contribute oo resilience in a tme of change.

bufhers, wndbreass, and urban foo

69



www.savannainstitute.org/

.SAVAIM INSTITUTE

Climate

®

LEARN MORE

© 2023 Regents of the University of Minnesota. All rights reserved.

Getting Started

-

9

LEARN MORE

ABOUTUS ~

RESOURCES ~ PROGRAMS ~ EVENTS *~ DONATE

From farm management to marketing, we can
help you access cost-share resources,
understand emerging markets for tree crops,
and plan for successful agroforestry adoption,
Start off on the right foot with your finances.

LEARN MORE

70



z.umn.edu/Climate ready

M UNIVERSITY OF MINNESOTA EXTENSION
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Helping forests adapt to a changing climate

Climate change will impact various tree and plant
species differently. Many trees, plants and wildlife in
southern Minnesota have native ranges much further
south, and therefore may be naturally more resilient
to a warmer ecosystem. But the northern conifer
forests are at the very southern edge of their native
range, which extends far into Canada. As Minnesota
gets warmer those forests will continue to creep north
and out of Minnesota.

To ensure a healthy and productive forest, we'll need
to use strategies for climate adaptation. These will
likely include a combination of management actions
to help forests stay resilient to climate stress, such
as:

+ Adding species that are new to the forest to
increase diversity.

+ Prioritizing native trees and plants that are
predicted to do well.

+ Nurturing targeted areas to persist much as
they are today.

* Removing invasive plants and thinning forests
to reduce competition.

71



Plant Selector: https://plantp.dot.state.mn.us/plant/

DEPARTMENT OF

® TRANSPORTATION

Plant Selector Program

Planting Site Tree and Shrub Flower and Fern Grass and Sedge Seed Mix Plant Index Glosssary
Characteristics Characteristics Characteristics Characteristics Characteristics

Planting_Site
Characteristics

Tree and Shrub
Characteristics

Flower and Fern
Characteristics

Grass and Sedge
Characteristics

Seed Mix
Characteristics

Plant Index




Promoting the Adoption of Snow Fences through

Landowner Engagement (2022) University of Minnesota

31 Snow Fence Case Studies o
from Early Snow Fence Adopters X ,ﬂ_) - ]
17 Living Snow Fences ’ B
11 Standing Corn Rows Gg G e @
3 Structural Snow Fences o @
Q ¢ .. Q)
s 9, @ 2

https://farmmaps.umn.edu/# 5

aaaaaaa

11/20/2023 mndot.gov 73
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Living Snow Fences

Control blowing and drifting snow

i FEnces Home

Anm-Orting

Contacts

General information and project requests
Dar Gadii \r
Blowirg Snow Cortrol Shared Sennces Supenasor

612-280-4545

Snow fence detail sheets, snow fence approved products list, and drift-free
road design best practices

ennis Moline
Senior Blowang Snow Controd Shared Sendces Designer
612-396-6854

Besiem Yemiru
MnDOT Blowding Snow Control GI5 Seeds Student Warker Para Professional Senlor,
612-394-2413

MnDOT Districts 1, 2, and 4

Jeremy Perersan
Morthwes: Region Blowing Snow Contral Shared Services Designer
512-505-7167

MnDOT Districts 3, 8, and Metro

Srent Wilts
West Central Region Blowing Snow Control Shared Services Designer
612-398-5504

MnDOT Districts 6 and 7

Trent Robbins

South Region Blewing Snow Contral Shared Services Designer
a51-583-4521

M. LN

MnDOT District SF Coordinator)

Districts map
Owr districts map (FOF) inchades sub ar=as.

MnDOT Districts

Legend
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z.umn.edu/ndsuwindbreakcookbook

F1838 (Reviewsd April 2022)
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Apple (Malus SPP.) ccccoii e 4
Boxelder (Acer negundo) ..........ccooeeciiciiiiiieiiiiiiciceecccieeieeenn. B
Bur Oak (Quercus macroCana) ........cccccviveiniiiniacionesissieeseeinns 8
Paar (PYrUs SP.) o 10
Hocky Mountain Juniper and Eastern Red Cedar

(JUNIPEIUS SPP. )i 12
Stone Pines (PiNUS SPP.) e 14
Walnut and Butternut (Juglans nigra and J. cinerea)............. 16

SRIUDS.......... s 19

American Plum, Canadian Plum and Hybrids

(Prunus americana and P migra).........ccccooeviviicciiciicecnns 20
Aronia (Aronia melanocarpa or A. mitschurini) ... 22
Cherry (Prunus SPP.) oot 24
Currants and Gooseberries (Ribes Spp.) «.cccccoovveeccveiiciinen 26
Elderberry (Sambucus canadensis) ........ccccccouieecccinnicinnens 28
Hazel (Corylus SPP.) ..o 30
Honeyberries and Haskap (Lonicera caerulea)..................... az
Juneberry (Amelanchier alnifolia) ..........cccooooiiiiiiiiiciiiciicnn 34
Seaberry/Sea-buckthorn (Hippophae rhamnoides) .............. 36
Silver Buffaloberry (Shepherdia argentea) ........cccccceeeeceeeen 38
SUMAC (RAUS SPP. )it 40
Viburnum (Viburnum lentago and V. trilobum)........................ 42
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Future Needs:

= Businesses/Contractors to plant trees — LSF
= Some SWCD'’s are no longer selling or planting trees/shrubs

= Maintenance contractors to establish and maintain LSF's
= Watering, pruning, coppicing, critter management, etc.

= Tree/Shrub Nurseries to grow and sell:
= Native MN willows used in LSF — MnDOT projects
* Trees/Shrubs that are predicted to do well in our changing climate
= Supplier for rural trees and shrubs for SWCD's and others

m UNIVERSITY OF MINNESOTA EXTENSION

© 2023 Regents of the University of Minnesota. All rights reserved.
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Driven to Discover™

Questions?

Gary Wyatt Dan Gullickson, MnDOT
wyatt@umu.edu daniel.qullickson@state.mn.us

© 2023 Regents of the University of Minnesota. All rights reserved.
The University of Minnesota is an equal opportunity educator and employer. This PowerPoint is available in alternative formats upon request at 612-624-1222.

MAKING A DIFFERENCE IN MINNESOTA: ENVIRONMENT + FOOD & AGRICULTURE + COMMUNITIES + FAMILIES + YOUTH
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Video on Hwy 60- Permanent Fence
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