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New State Seed Mixes, When , Where
and How to Use Them

Workshop Goal:

Provide a foundation of knowledge for the
selection of seed mixes




New State Seed Mixes, When , Where
and How to Use Them

Project Types

- Roadside Seeding

- Prairie Reconstruction

- Stormwater Projects

- Wetland Reconstruction

- Woodland Restoration

- DNR Tralils

- Agricultural and Urban BMPs




New State Seed Mixes, When , Where

and How to Use Them
State Seed Mix Goals

- BWSR, Mn/DOT, DNR Mixes
Combined

- Meeting Project/Ecological Needs
Across the State

- Use of Ecologically Appropriate
Species

- Promote Data Collection and
Feedback

- Consistency in Recommendations <f,, & ‘all‘
and Standards




New State Seed Mixes, When , Where g

and How to Use Them
Additional Mix Considerations p g

A
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:

-What’s worked 1n the past?
-Reference plant communities
-Species availability

-What is the cost?

-What is the long-term sustainability #% Rt . ,'
and maintenance needs of the mix? - '




Numbering System

5-digit Numbering System for State Seed Mixes

The following table shows how seed mixes are numbered:

1st digit 2nd digit 3rd digit 4th digit 5th digit
Native / Non-native Function Planting Area Hydrology Version

Hybrid 1. Cover Crop 1. Statewide 1: General 1: First version
Introduced - Mid-Term 2. South 1/2 and 2. Dry 2. Second version
Native Stabilization West 1/3 3. Dry mesic 3. etc.
Custom 3. Stormwater 3. NE and North 4: Mesic

Facilities Central o Wet mesic

Wetland 4 NW* 6. Seasonally
Grassland 5. SW* flooded
Woodland 6. SE" - Saturated
Central™” 8: Emergent
0. Submergent




Cover Crop

21-111 MNDOT 110, BWSR UTH




1at 0 suita 1ty

| Native Construction | BWSR U12, BWSR U1
1 using native species. Als : for sides of agr in -

Frairie




Stormwater Facilities
33-261 Etormwater South and West MNMDOT 310, MNDDT 328, KESTREL TF

rmwater pond et
ntian Mi




Wetland

34-171 | Wetland Rehabilitation | BWSR WT3

Use: Inter-seeding into establishing wetlands after weed control spraying. Also suitable for two to five year short term
soil stabilization for areas with saturated soils.

Range: Statewide

34-181 | Emergent Wetland | BWSR W1

Use: Emergent wetland restoration for use in wetland mitigation, shoreline restoration, wet stormwater ponds where
emergent vegetalion is desired. Usually used in a 10 fi. band around open water

Range: Statewide

34-261 | Riparian South & West | BWSR R1

lUse: Native riparian and floodplain plantings for wetland mitigation, ecological restoration, or general permanent cover.
Tolerates partial shade.

Range: Tallgrass Aspen Parklands, Prairie Parkland, and Eastern Broadleaf Forest Provinces.

34-262 | Wet Prairie | BWSR W3, MNDOT 325

Use: Wet prairie reconstruction for wetland mitigation or ecological restoration.
Range: Tallgrass Aspen Parklands, Prairie Farkland, and Eastern Broadleaf Forest Frovinces.

34-271 | Wet Meadow South & West | BWSR W2

Use: Wet meadow / Sedge meadow reconstruction for wetland mitigation or ecological restoration projects
Range: Tallgrass Aspen Parklands, Prairie Parkland, and Eastern Broadleaf Forest Provinces.

34-361 Riparian Northeast BWSR R1

lUse: Native riparian and floadplain plantings for wetland mitigation, ecological restoration, or general permanent
cover. Tolerates partial shade.

Range: Laurentian Mixed Forest Frovince.

34-371 | Wet Meadow Northeast BWSR W2N

Use: Wet meadow / Sedge meadow reconstruction for wetland mitigation or ecological restoration.
Range: Laurentian Mixed Forest Province.




Native Grassland

35-221 | Dry Prairie General | MNDOT 330

Use: General dry prairie mix for native roadsides, ecological restoration, or conservation program plantings.
Range: Tallgrass Aspen Parklands, Prairie Parkland, and Eastern Broadleaf Forest Provinces.

35-241 | Mesic Prairie General | MNDOT 350

Use: General mesic prairie mix for native roadsides, ecological restoration, or conservation program plantings.
Range: Tallgrass Aspen Parklands, Prairie Parkland, and Eastern Broadleaf Forest Provinces.

35-421 | Dry Prairie Northwest | BWSR U2

Use: Regional dry prairie reconstruction for wetland mitigation, ecological restoration, or conservation program
plantings.

Range: Tallgrass Aspen Farklands Province, Red River Prairie Section, Hardwood Hills subsection of the MN & NE [A
Maorainal Section, may extend into the far western portions of the Laurentian Mixed Forest Province.

35-441 | Mesic Prairie Northwest | BWSR U1

Use: Regional mesic prairie reconstruction for wetland mitigation, ecological restoration, or conservation program
plantings.

Range: Tallgrass Aspen Parklands Frovince, Red River Prairie Section, Hardwood Hills subsection of the MN & NE 1A
Morainal Section, may exiend into the far western portions of the Laurentian Mixed Forest Frovince.

35-521 | Dry Prairie Southwest | BWSR U4

Use: Regional dry prairie reconstruction for wetland mitigation, ecological restoration, or conservation program
plantings.

Range: North-Central Glaciated Plains Section.

35-541 | Mesic Prairie Southwest | BWSR U3

Use: Regional mesic prairie reconstruction for wetland mitigation, ecological restoration, or conservation program
plantings.

Range: North-Central Glaciated Flains Section.

35-621 | Dry Prairie Southeast | BWSR Us

Use: Regional dry prairie reconstruction for wetland mitigation, ecological restaration, or conservation program
plantings.

Range: Eastern Broadleaf Forest Province excluding Hardwood Hills subsection.

35-641 | Mesic Prairie Southeast | BWSR U5

Use: Regional mesic prairie reconstruction for wetland mitigation, ecological restoration, or conservation program
plantings.
Range: Eastern Broadleaf Forest Province excluding Hardwood Hills subsection.




Woodland
36- 211 Woodland Edge South & West BWSR U7, KESTREL WES

and plantlﬂq or native roa mation, in southern and western MN.

on []Ir'r'le .;|tur_1t|.. ording to the 1::hart_
est Province excluding Chippewa Flains, Fine Moraines & Cutwash Plains, and Mille

Use: Partly shaded grassland planting for native roadsic reclamation, etc in central MN.
Range: Chippewa Plains, Pine Moraines & Outwash Plains, and Mille Lacs Uplands subsections.




A Sample Mix

34-271

Wet Meadow South & West

Common Name

Scientific Name

Rate
(kg/ha)

Rate
(Ib/ac)

% of Mix
(% by wt)

Seeds/ sq
ft

fringed brome

Bromus ciliatus

1.23

1.10

9.18%

445

bluejoint

Calamagrostis canadensis

0.06

0.05

0.41%

5.00

Virginia wild rye

Elymus virginicus

1.12

1.00

8.37%

1.55

rice cut grass

Leersia oryzoides

0.28

0.25

2.07%

3.10

tall manna grass

Glyceria grandis

017

0.15

1.26%

3.90

fowl manna grass

Glyceria striata

0.11

0.10

0.83%

3.30

fowl bluegrass

Poa palustris

0.39

0.35

2.88%

16.50

Total Grasses

3.36

3.00

25.00%

37.80

bristly sedge

Carex comosa

0.24

0.21

1.78%

2.36

pointed broom sedge

Carex scoparia

0.06

0.05

0.43%

1.60

awl-fruited sedge

Carex stipata

0.19

017

1.40%

210

tussock sedge

Carex stricta

0.03

0.03

0.21%

0.50

fox sedge

Carex vulpinoidea

0.16

0.14

1.13%

5.00

path rush

Juncus tenuis

0.04

0.04

0.34%

15.00

dark green bulrush

Scirpus atrovirens

0.20

0.18

1.48%

30.00

woolgrass

Scirpus cyperinus

0.09

0.08

0.67%

50.00

Total Sedges and Rushes

1.01

0.90

7.44%

106.56

marsh milkweed

Asclepias incarnata

0.27

0.24

2.03%

043

common boneset

Eupatorium perfoliatum

0.02

0.02

0.18%

1.30

grass-leaved goldenrod

Euthamia graminifolia

0.01

0.01

0.06%

1.00

spotted Joe pye weed

Eutrochium maculatum

0.02

0.02

0.18%

0.75

autumn sneezeweed

Helenium autumnale

0.03

0.03

0.23%

1.30

sawtooth sunflower

Helianthus grosseserratus

0.04

0.04

0.30%

0.20

great lobelia

Lobelia siphilitica

0.02

0.02

0.13%

2.90

blue monkey flower

Mimulus ringens

0.01

0.01

0.07%

6.80

Virginia mountain mint

Pycnanthemum virginianum

0.07

0.06

0.53%

5.10

giant goldenrod

Solidago gigantea

0.02

0.02

0.14%

1.50

eastern panicled aster

Symphyotrichum lanceolatum

0.03

0.03

0.22%

1.50

red-stemmed aster

Symphyotrichum puniceum

0.19

017

1.42%

5.00

tall meadow-rue

Thalictrum dasycarpum

0.01

0.01

0.12%

0.11

blue vervain

Verbena hastata

0.15

013

1.12%

4.61

bunched ironweed

Vernonia fasciculata

0.03

0.03

0.28%

0.30

Culver's root

Veronicastrum virginicum

0.01

0.01

0.12%

4.20

golden alexanders

Zizia aurea

0.28

0.25

2.06%

1.00

Total Forbs

1.23

1.10

9.19%

38.00

Oats

Avena sativa

7.85

7.00

58.37%

3.12

Total Cover Crop

7.85

7.00

58.37%

312

Totals:

13.45

12.00

100.00%

185.48

Purpose:

Wet meadow / Sedge meadow reconstruction for wetland mitigation or

ecological restoration projects

Planting Area:

Tallgrass Aspen Parklands, Prairie Parkland, and Eastern Broadleaf
Forest Provinces. Mn/DOT Districts 2(west), 3B, 4, Metro, 6, 7 & 8.




A Sample Mix

(Grasses

Functional Groups:
Cool-season grasses
Warm-season grasses




A Sample Mix

Sedges and Rushes

Functional Groups:
Sedges and Rushes




A Sample Mix
Forbs

Functional Groups:
Asters, Legumes, Other forbs



Mix Selection — Major Considerations

Numbering System

5-digit Numbering System for State Seed Mixes

The following table shows how seed mixes are numbered:

1st digit 2nd digit 3rd digit 4th digit 5th digit
Native / Non-native Function Planting Area Hydrology Version

First version
Second version

etc.

General 1:
Dry 2:
Dry mesic 3:
Mesic
Wet mesic
Seasonally
5. Grassland . SW* flooded
5- Woodland 6. SE* Saturated

7. Central** . Emergent

9. Submergent

Hybrid 1: Cover Crop 1. Statewide
Introduced - Mid-Term 2 South 1/2 and
Native Stabilization West 1/3

o

Custom 3. Stormwater 3. NE and North
Facilities Central
4- Wetland 4- NW*

[yl

~
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Mix Selection — Major Considerations

Diagram
of site
conditions
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Mix Selection — Major Considerations

Question 1: Native vs. Non-native
Question 2: Functions/Plant Community
Question 3: Planting Area
Question 4: Hydrology
Question 5: \Version

5-digit Numbering System for State Seed Mixes

The following table shows how seed mixes are numbered:

1st digit 2nd digit 3rd digit 4th digit 5th digit
Native / Non-native Function Planting Area Hydrology Version
Hybrid 1: Cover Crop 1: Statewide 1. General First version
Introduced - Mid-Term 2. South 1/2 and 2. Dry
Native Stabilization West 1/3 3: Dry mesic
Custom 3. Stormwater 3. NE and North 4. Mesic
Facilities Central 9 Wet mesic
4 Wetland 4 NW* 3. Seasonally
5. Grassland 5 SwW* flooded
G- Woodland 6. SE* . Saturated
- Central*® 8. Emergent
3 Submergent

1:
a .
) -

3. etc.




Mix Selection — Major Considerations

Questions 1: Native vs. Non-native

What are the functional goals for the
Project?

What impact might non-native
species have?

What are program requirements?




Mix Selection — Major Considerations

Questions 2: Function/Plant Community

Plant community decisions based on:
-Historic vegetation,
-Buffering/connecting adjacent habitats
-Current site conditions

-Functional goals (habitat, filtering,
biodiversity, carbon, aesthetics)




Mix Selection — Major Considerations

Questions 3: Planting Area

Minnesota Ecological Sections and Subsections

RERBADARBARE

Minnesota DNR
Ecological Sections and
Subsections are used for
seed mix ranges.




Mix Selection — Major Considerations

Questions 3: Planting Area Wetland Mixes
Woodland Mixes

Grassland Mixes

Areas: Statewide, South 1/2 West 1/3, NE and North
Central, NW, SW, SE, Central




Mix Selection — Major Considerations

Questions 4: Hydrology

Hydrology Types:
Dry

Dry Mesic

Mesic

Wet Mesic
Seasonally Flooded
Saturated
Emergent
Submergent




Mix Selection — Major Considerations

Questions 5: Version
-All mixes are version one, changes again in approx. 3-4 years

-Collecting Data on Mixes




Other Mix Considerations

Plant Community Planting Recommendations

Upland
Prairie

Seeding with
upland mixes

Containerized
plants used for
ome species

difficultto
establish from
seed.

Sedge Meadow
Fresh (Wet) Meadow
Wet Prairie

Shrub Swamp

(Communities with similar
hydrology but differences in
species dominance)

o T
Capilaryfringe .5 feet
abovepool devation
insand

N Ba

tPool Elevation

Seadedwith wet meadow sedge meadow
and wat pralie mixses

Containerized plants usad for some
species difficult to establish from seed.

Shallow Marsh

Seeded with emeargent
wetland mixes

Mixes are often sseded in
10 foot band straddling
open water.

Containerized plants,
transplants, and pre-vege-
tated mats are plantad at
the edge of opan water.

Deep Marsh

Planted with contaifi-
rized plants, ransplants
and tubers. No seeding is
a=nerally conductad.

Shallow, Open Water

Planted with containerized
plants, trarsplants, tubers and
plantfragments. No sseding is
generally conducted.




Other Mix Considerations

Recommended Dates / Vegetation Type

Spring/Early Mid- Late Fall

Vegetation Type | Summer Summer | Early Fall (Dormant Seeding) Snow Seeding
Prairie Grasses Apr.15 - Jun 30 * Aug 1-0ct1 | Oct 15 - Frozen Sail Feb 15 - Apnl 7
E{;?'t'f Sedgesand o1 _jun30 | Aug 1-Oct 1 | Oct 15 - Frozen Soil | Feb 15 - April 7
Wetland Grasses |[Apr.1 - Jun 30 * Aug 1-0ct1 | Oct 15 - Frozen Saoil Feb 15 - April 7
Wetland Sedges . - . _ _ ) ;
and Forbs Apr.1 - Jun 30 Aug 1-0ct 1 | Oct 15 - Frozen Soil Feb 15 - April 7
Native Apr1-Jun30 | Aug 1-Oct 1 | Oct 15 - Frozen Soil | Feb 15 - April 7
Construction Mix pr- g N P
Oats Cover Apr.1 - Jun 30 * - Oct 15 - Frozen Saoil Feb 15 - April 7
Winter Wheat ” . _ ) . e .
Cover Aug 1-0ect 1 | Oct 15 - Frozen Soil Feb 15 - April 7

Success Rates:

Note: Planting dates will vary from northern to southern

High Success Rates Minnesota.

Medium Success Rates Notes about success rates: Success is less predictable for

optional vegetation types and seeding dates, so use the
recommended dates for each vegetation type unless
construction sequencing or other factors make that impossible.
For example, if the state of Minnesota "Native Construction” mix
is used in earlv fall waterina is recommended to aid

Low Success Rates

* Not Recommended Without Watering

** Mot Recommended



Other Mix Considerations

Seedbank

Working toward a
consistent
recommendation
for maximizing
seedbank (“local
seed”)

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



Other Mix Considerations

Weed Pressure

|
RS
L

I VY %
el LS

We are still learning
how to compete with
reed canary grass.
Quick establishment of
diverse native species
definitely helps.



Other Mix Considerations
Planting Methods

Seeding methods should be tailored to seed type and site conditions.
O



Other Mix Considerations
Maintenance Ability




Resources

NATIVE VEGETATION ESTABLISHMENT AND

Native Vegetation '- ENHANCEMENT GL'I]-JEL-IN'ES 1271308
Establishment and
Enhancement Guidelines

N eW g u i d e I i n eS We re d eve I O ped TI1I-.' T;III:l'ﬁ'Hg qu i:lEIII"I;; apply 1o E-'l.';‘.:"-:". |.:'I'IJEI-3I'I'|E EIH'IZIEE-.U'E slate for seed and plants.
- EEEEEETE
native species profect anaer

.. The fallowing table provides I:a"allnw I:II Fersity levels

www.bwsr.state.mn.us/native vegetation/

Projec! Gaals



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

Resources

Native Vegetation
Establishment and
Enhancement Guidelines

Recommended process for finding seed included with
guidelines

When bidding:
-Keep seed mixes and range requirements consistent

-In most cases 1t doesn’t come down to the least expensive

bid

-Bid scoring is recommended to compare cost and source

criteria together.
www.bwsr.state.mn.us/native vegetation/



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

Minnescta
can be used statewide.

State Seed Mix Substitution Table

This table lists approved substitutions for species in state seed mixes. The substifutions are based on relative costs and functicnal groupl/ecciogical role within a s=ed mix.

MNomenclature follows that used by GRIN Taxonomy for Plants

logical Sections are 'sted next to species with limited ranges. Substituted species are to be used only in those regions of the stats.

Species without ecclogical sections

Lrasses

Common Mame

Botanical Mame

Acceptable Substitutions

Big Bluestem
Amerncan Slough grass
Sidegats Grama

Bluz Grama

Fringzd Brome
Kam's Brome
Blusjoint Grass
Poverty Oats

Canada Wildrye
Boitlebrush Grass
Slender Wheat Grass
Virginia Wildrye
Western Wheat Grass
Reed Manna Grass
Fowl Manna Grass
Porcupine Grass
June Grass
Cut-grass, rce
Switch Grass

Fowl Bluegrass
Falze K=lic

Litte Blusstem

Indian Grass

Prairie Cordgrass
Sand Dropsesd
Prairie Dropseed
Green Need'e Grass

Andropogon gerardi {2-9)
Beckmanniz syzigachne
Eouwtelows curtipenduws (3-4,6-3)
Bowtelowa gracifis (3,4, 7-5)
Bromus ciliatus (1-3)

Bromus kalmii {2-8)
Calamagrosis canadensis
CDanthoniz spicata (1-4, 4-£ 8-9)
Elymus canadensis

Elymus hystrix (Hysinix patula)
Elymus trachycauius

Elymus wvirginicus

Pascopyrum smithii (3,4, 7-9)
Glycena granais

Glycena sinaia

Hesperoshps sparea (2-9)
Koelzna macrantha {3-9)
Leersia oryzoides

FPanicum virgstum (3,4,7-9)

Foa palusins

hizachne pupuwascens [1-8)
hizachynum scoparium [2-3]
orghastrum nutans (3,4, 7-9)
marfina pectinata

Sporobolus cryptandrus
Zporobolus heterolspis (34, 7-9)
Nassella vindula (4,9)

7]

0 La LA A
0

5]

Sorghasirum nuians
Legrzia oryzoides
K oelera macrantha (3-5)
outeloua hirsuts (3-4, 6-3)
Fanizum wirgatum (3,4, 7-3)
Hesperoshps sparea (2-9)
alamagrostis sticfa (2.5, 8,9)
Carex sprengeli
Elymus riparius
romus purgans (6-8)
Efymus cansdensis
Elymius riparnius
\Wuhlenbergia cuspidata ((3-4, 7-3)
Ghycera sinala
Ghycena canadensis (1,2, 5.6)
Sporobolus heterolepis (34, 7-9)
Sporobolus heterolspis (34, 7-9)
Leersia virginica [§-3)
Andropogon gerardi (2-3)
Leersia onyzoides
Calamagrosis canadensis
Foelerna macrantha (3-5)
Andropogon gerardi [2-3)
alamagrostis cansdensis
Calamovilfa longifolia (3-5, 7-3]
Hesperoshps sparea (24, §-2)
Calamoviifa longifolia (2-3, 7-3)

Bromus ciliatus (1-3)

Bowtelous hirsuts (3-4, 7-3]
Koelzna macrantha {3-3)
Muhienbergia glomeraiz
Bromus purgans {4,6-3)
Muhlenbergia racemosa

Elymus villosus (1,3-4, 7-3)
Bromus kalmii [2-8)

Ships spartes (34, 8-3)
Bromus purgans {4,6-3)
Muhienbergia glomeraiz

Muhlenbergia glomeraiz
Dichanthelium oligosanthes
Hesperosips sparsa (2-5)

Bromus ciligtus (1-9)

Elymus hystrix

Sporobolus heterolepsis (3-4, 7-9)

Bromus ciliatus [(1-3)
slamagrostis stricta (25,8 9)

Hesperosips sparsa (2-5)

Sporobolus heterolepis (3-4, 7-5)

-
Fanizum virgaium (3,4, 7-5)

Efymus villosus
Mazsella vindulza {4.3)

Zorghastrum nutans

Sedges & Rushes

Common Name

Botanical Name

Acceptable Substitutions

Bottlebrush Sedge
Porcupine Sedge
Lake Sedge
Wiooly Sedge

arex comasa (1,5-9)
arex hystericing
Carex lacusins
Carex pellifa

arex hystericina

arex shicia
Carex stricia
Carex haydeni

arex crinita

arex crinita

Carex siricla




e
|

e BRI

X

' iw

BacA il gy

Ty S s
|

IRPRYE
1
|

E

T_T_’"‘"f

h-/.
(b
)
-
-
@)
>

L=
>
=
w
b

X
&
e
(qe]

=

_

-
o
(b
J
@)
| -

al

2
(@R
&
qe]

)




/ sHALwU I HIOTED & SPECIES QVER mz.r'7 -




Londessps Lagend

—MMWTTO BE SEEDED

— IMPLIES IN GENERAL
FENCE IS 1 INSIDE RIGHT OF WAY
LINE,

PRAIRIE RESTORATION PLAN
STATE PROJECT 2280-128 (A.®)  [SHEET NO.W OF%5 SHEETS




Resources

Minnesota Wetland Restoration
Guide

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



Resources

“What's Working
Information Compiled from
Practitioners

) FWSR - What's Working - Mazilla Firefox

ing and Promaotion

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



Resources

« Send Information/images to
dan.shaw@state.mn.us

« Also send comments and
observations about state seed
mix establishment/success

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



mailto:dan.shaw@state.mn.us

Resources

-Native Seed Mix Design Manual
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Resources

Interachve ‘
Native \/9391‘07‘ on BMP p/anmna

Proposed Seed Mix Design Tool




