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Workshop Goal: 

Provide a foundation of knowledge for planning 

restoration projects - developing a strong 

restoration concept and list of strategies
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“What’s Working 
Information Compiled from 
Practitioners

www.bwsr.state.mn.us/native_vegetation/

Information Resource
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The Restoration Process:

Step 1: Defining Goals and Outcomes 

Step 2: Site Assessment

Step 3: Selecting Strategies

Step 4: Plan Development

Step 5: Implementation

Step 6: Site Monitoring and Maintenance
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Step 1: Site Assessment

-Soils

-Historic Vegetation

-Hydrology

-Historic Landuse

-Current Landuse

-Remnant Native Plants 

-Invasive species on site

-Surrounding Remnants and Habitat Corridors 

-Natural Disturbance Regimes

-Human Caused Disturbance

-Sources of Pollution or Invasive Species
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Step 2: Project Goals and Outcomes

-Wildlife Habitat

-Plant Community Reconstruction

-Soil Stabilization

-Water Quality

-Soil Quality

-Bio-energy

-Carbon Sequestration

-Seed Production

-Recreation

-Aesthetics 

Outcomes are Quantitative Values (no. of species, pounds P reduced etc.)
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Step 3: Project Design/ Selection of Strategies
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Step 3: Project Design/ Selection of Strategies

Resources: 

Wetland Restoration Guide 

www.bwsr.state.mn.us/publications/restoration_guide.html

-Minnesota Wetland Plant ID Guide

www.mn.nrcs.usda.gov/programs/wrp/plantid/about.html

-State Seed Mixes 

www.bwsr.state.mn.us/wetlands/vegetation/index.html

-Grassland Inter-seeding Guidelines

www.bwsr.state.mn.us/grantscostshare/native-buffer.html

-Conservation/Restoration “What’s Working” Information

www.bwsr.state.mn.us/grants/WhatsWorking.html

-Project Maintenance Information
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Plan Template 



Site Preparation Strategies:

Clearing and Grubbing

Sediment Removal

Scraping

Crop Production

Perennial Vegetation Removal

Tilling for Weed Control

Seedbed Preparation 

Temporary Cover Crops 
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Clearing and Grubbing
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Benefits:
Important to control weedy and

Invasive shrubs that can become

maintenance problems

Limitations: 
Can cause soil disturbance and 

Compaction, can damage 

desirable trees 



Sediment Removal
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Benefits:
Can expose native seedbank

Limitations: 
Can cause compaction, may be 

difficult to find native 

seedbank



Scraping
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Society for Ecological Restoration

Benefits:
Can remove invasive species 

roots/rhizomes and seed, 

may expose native seedbank

Limitations: 
May remove needed topsoil, can 

cause compaction



Crop Production
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Benefits:
Can produce a relatively clean 

seedbed with few other steps 

needed before seeding.

Limitations: 
Can disturb soil micro-organisms,

may not remove all perennial

Weeds such as Canada thistle. 



Perennial Vegetation Removal
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Benefits:
Generally necessary to establish

native vegetation

Limitations: 
May require herbicide treatment

and may take a season or longer.

www.bwsr.state.mn.us/publications/wetland_rest

oration/Appendix-5A.pdf



Tilling for Weed Control
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Benefits:
Can minimize herbicide use and

aid in seedbed preparation

Limitations: 
Can disturb soil structure and 

lead to compaction and 

erosion, herbicide usually

also needed for perennial

weed control



Seedbed Preparation 
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Benefits:
Necessary step in preparation of 

seeding

Limitations: 
The right seedbed preparation 

strategy must be selected for the 

seeding equipment to be used.



Temporary Cover Crops 
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Benefits:
Can allow time for weed 

management and can be disked

To provide mulch

Limitations: 
Can add cost (though may be

Similar to mulching costs, and 

cover crop can be harvested) 



Upland Planting Strategies:

Broadcast Seeding 

Seed Drills

Containerized Plants and Rootstock

Upland Trees and Shrubs

Bacterial and Mycorrhizal Inoculum

Stabilizing Uplands 
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Broadcast Seeding 
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Benefits:
Can be conducted without smooth 

seedbed, seed may not require

as much processing, can be 

conducted on frozen ground

in some cases

Limitations: 
May require more seed



Seed Drills

Renewing the Minnesota Landscape
A Process for Restoration Planning

Benefits:
Ensures good placement of grass

seed, no-till versions available.

Limitations: 
Specialized equipment  and 

good seedbed preparation needed.



Containerized Plants and Rootstock
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Benefits:
Good method to add species that 

may not establish well from seed.

Limitations: 
Watering and weed contorl often

needed.  



Upland Trees and Shrubs

Renewing the Minnesota Landscape
A Process for Restoration Planning

Benefits:
Direct seeding of trees and shrub

can decrease impact from deer 

and rodents and lead to dense 

stands   

Limitations: 
Sufficient seed supplies are 

needed and some species 

establish better than others. 



Bacterial and Mycorrhizal

Inoculum
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Benefits:
Aid stablishment and water 

holding capacity of many species

Limitations: 
May be difficult to find local

sources 



Stabilizing Uplands 
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Benefits:
Important for any project where 

sediment loss is a concern, seed

being covered is a common 

problem.

Limitations: 
It can be complex to find the right

solution for site conditions and 

season of establishment.



Wetland Planting Strategies:

Utilizing Existing Native Seedbank

Managing Hydrology

Broadcast Seeding

Hydroseeding Wetlands

Wetland Containerized Plants and Rootstock

Wetland Trees and Shrubs 

Mulching Wetlands

Peatland Restoration
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Utilizing Existing Native Seedbank
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Benefits:
Good method to maximize the 

Use of local species.

Limitations: 
Some species are not common 

from seedbank.  It can be 

difficult to find seedbank layers 

where sediment accumulation 

has occurred. 



Managing Hydrology
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Benefits:
Water level control can be very

helpful to ensure that young 

plants have sufficient hydrology. 

Limitations: 
control structures add cost and 

require adjustment. 



Broadcast Seeding
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Benefits:
Recommended method for most

wetland species, and common in 

prairie restoration for dispersing 

wild harvest seed. 

Limitations: 
Seeding rates often need to be 

increased.  Grass seed may not 

have good seed to soil contact. 



Hydroseeding Wetlands

Renewing the Minnesota Landscape
A Process for Restoration Planning

Benefits:
Useful on sites where access is difficult.

Limitations: 
Application is limited by range of sprayer.



Wetland Containerized Plants and Rootstock
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Benefits:
Good method to add species that

do not do well from seed, and to 

add species along the edge of 

open water where seedlings may 

not do well. 

Limitations: 
Changing water levels may 

influence survival. 



Wetland Trees and Shrubs 
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Benefits:
Used for wooded forest 

restoration.

Limitations: 
Nursery grown plants often do

not transplant well into wetlands.

mounding may be needed when 

soils will be saturated 



Mulching Wetlands
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Benefits:
Protects seedling plants by 

holding moisture and minimizing

sediment loss. 

Limitations: 
Adds to project cost.  Mulch may

windrow in wetlands. 



Peatland Restoration
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Benefits:
New methods are being used

to establish peatlands.

Limitations: 
Donor peat is needed as part

of the restoration process.



Renewing the Minnesota Landscape
A Process for Restoration Planning



Renewing the Minnesota Landscape
A Process for Restoration Planning



Maintenance Strategies: 

Herbivore Control

Prescribed Burning 

Mowing

Tree and Shrub Care 

Haying 

Grazing

Biological Control 

Herbicide Application

Hand Weeding

Hydrology Control

Supplemental Planting 

Watering 
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Herbivore Control

Renewing the Minnesota Landscape
A Process for Restoration Planning

Benefits:
Herbivores can be a problem 

for berms and embankments

Limitations: 
Solutions are generally limited

to barriers or trapping.



Prescribed Burning 
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Benefits:
Burning invigorates prairies and 

can aid the control of woody 

plants.  

Limitations: 
Burning in wet meadow 

restorations can lead to spread 

of thistle and reed canary grass

depending on timing. 



Mowing
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Benefits:
Mowing is essential for the 

establishment of prairie and 

can aid control of species such 

as Canada thistle. 

Limitations: 
Mowing may be limited by

hydrology or steep slopes.



Tree and Shrub Care 
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Benefits:
Maintains health of forest 

plantings.

Limitations: 
May require pesticide use, can 

add to project costs. 



Haying
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Benefits:
Aid the removal of thatch and 

woody seedlings. Allows light 

to reach lower growing species.

Limitations: 
May be a temporary solution 

and limited by hydrology. 



Grazing

Renewing the Minnesota Landscape
A Process for Restoration Planning

Benefits:
Can improve diversity and used

for invasive species control 

when done well. 

Limitations: 
Potential for overgrazing, and 

spread of invasive species. 



Biological Control 
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Benefits:
Effective for species such as 

purple loosestrife and leafy 

spurge.

Limitations: 
Less effective for scattered plants

and bio-control may be lost due 

To flooding or fire. 



Herbicide Application

-Spot Treatment 

Renewing the Minnesota Landscape
A Process for Restoration Planning

Benefits:
Can decrease invasive species

before they have a chance to 

spread.

Limitations: 
Repeated visits may be needed 

and care must be taken to ensure

proper use of herbicides. 

www.bwsr.state.mn.us/publications/wetland_rest

oration/Appendix-5A.pdf



Restoration Guide Invasive Species Removal Information
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www.bwsr.state.mn.us/publications/wetland_rest

oration/Appendix-5A.pdf

Species included in Appendix 5A:
Hybrid cattail (Typha glauca)

Narrow-leaf cattail (Typha angustifolia)

Purple loosestrife (Lythrum salicaria)

Reed canary grass (Phalaris arundinacea)

Common buckthorn (Rhamnus cathartica)

Glossy buckthorn (Rhamnus frangula)

Common reed grass (Phragmites australis, syn. P. communis)

Canada thistle (Cirsium arvense)

Crown vetch (Coronilla varia)

Bird’s foot trefoil (Lotus corniculatus)

Sweet clover (Melilotus offi cinalis and M. alba)

Wild parsnip (Pastinaca sativa L.)

Spotted knapweed (Centaurea maculosa)



Restoration Guide Invasive Species Removal Information
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www.bwsr.state.mn.us/publications/wetland_rest

oration/Appendix-5A.pdf



Herbicide Application

Broadcast Application
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Benefits:
Non-target species may be 

treated.

Limitations: 
Repeated visits may be needed 

and care must be taken to ensure

proper use of herbicides. 



Herbicide Application

Basal Treatment
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Benefits:
Can be an effective method to 

treat scattered medium to large 

buckthorn. 

Limitations: 
Overspray can be a concern. 

Plants are left standing. 



Hydrology Control 
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Benefits:
Allows lowering of water levels 

for access of equipment.

Limitations: 
Careful  control of water levels

is needed as multiple wildlife

species can be influenced



Hand Weeding 

Renewing the Minnesota Landscape
A Process for Restoration Planning

Benefits:
Effective method for small 

populations of invasive species. 

Limitations: 
May be too time consuming and

labor intensive. 



Supplemental Planting
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Benefits:
Ensures that weeds will not 

become dominant in areas of 

poor establishment. 

Limitations: 
Requires access that could 

cause more disturbance. 



Watering
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Benefits:
Important for young trees and 

shrubs and wetland plants  that 

are susceptible to drying. 

Limitations: 
May not be possible on a large 

scale.  
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Site Preparation Strategies
Clearing and Grubbing

Sediment Removal

Scraping

Crop Production

Perennial Vegetation Removal

Tiling for Weed Control

Seedbed Preparation 

Temporary Cover Crops 

Wetland Planting 
Utilizing Existing Native Seedbank

Managing Hydrology

Broadcast Seeding

Hydro-seeding Wetlands

Wetland Containerized Plants and Rootstock

Wetland Trees and Shrubs 

Mulching Wetlands

Peatland Restoration

Upland Planting Strategies
Broadcast Seeding 

Seed Drills

Containerized Plants and Rootstock

Upland Trees and Shrubs

Bacterial and Mycorrhizal Inoculum

Stabilizing Uplands 

Maintenance Strategies 
Herbivore Control

Prescribed Burning 

Mowing

Tree and Shrub Care 

Haying 

Grazing

Biological Control 

Herbicide Application

Hand Weeding

Hydrology Control

Supplemental Planting 

Watering 



Step 4: 

Plan Dev.

Concept Plan 
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Step 4: Plan Development

Final Planting Zone Map 
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oration/Appendix-5I.pdf



Step 5: Implementation
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Step 6: Site Monitoring

And Maintenance
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