Matching Appropriate Seed to Conservation Practices
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Presenter
Presentation Notes
Thank you, Evelyn, and thanks to Holli Kuykendall for setting everything up. Thanks also to Sudie and Jennifer for taking the time to help present this program. There is a lot of material we could try to cover in one hour, so we are highlighting some key concepts, but aiming to leave time within the one hour timeframe to hear your questions. Additional materials and resource links are posted along with the webinar replay. Your feedback helps in designing future programs.


FOR INVERTEBRATE CONSERVATION
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Presenter
Presentation Notes
Sometimes seeding isn’t the best way to restore diversity or functionality in a landscape, so we’ll highlight NRCS conservation practices that may be more appropriate than planting in some cases.

Next, Sudie will provide examples of how seed choice can affect planting outcomes and explain how the seed calculator she has developed for SC works

Then, Jennifer will go into a little  more detail about “restoring communities” vs plantings, and clarify other terms. We’ll learn a little about the planning tools Jennifer developed in Iowa and is implementing in Georgia. She’ll be doing a more in depth webinar on that next fall, so stay tuned.

Then, I’ll talk about seed considerations for stabilization, forage, and wildlife.

I requested photographs and stories from field staff to include in this program.  Some not included here are in a separate set of pdf slides. Thanks to Tom Ward and Bob Glennon for those


- THE XERCES SOCIETY Is seeding appropriate based on resource concerns’*

FOR INVERTEBRATE CONSERVATION
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What is the h|story of the site? Was it previously cultivated?
If not the eX|st|ng seed bank may be the most approprlate seed source.

e B

ﬁ%@wﬁ-—je Wi
Donahue pine flatwood in
South Carolina
J *For help determining if planting is appropriate, see Norman Melvin’s “decision
§ sequence keys” in Wetlands Restoration, Enhancement, and Management
http //www nrcs.usda. gov/lnternet/FSE DOCUI\/IENTS/nrcsl43 010838 pdf ?:g?;:usdcle,\,?@ses
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Presenter
Presentation Notes
Depending on a landowner’s goals and the plant community that currently grows on a site, seeding may not be appropriate. If you’re not sure, try using Norman Melvin’s decision tree that Jennifer shared.


THE XERCES SOCIETY "Dayhght" the seed bank

} FOR INVERTEBRATE CONSERVATION

R

Bringing in sunlight by thinning & burnmg may be the best restoratlon strategy

Associated NRCS practices:
e 409 Prescribed Forestry
338 Prescribed Burning
e 528 Prescribed Grazing
. * 643 Restoration and Management
- of Rare and Declining Habitats
e 647 Early Successional Habitat
Development or Management
e 659 Wetland Enhancement
e 657 Wetland Restoration
e 644 Wetland Wildlife Habitat
Management
e 381 Silvopasture Establishment
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Presenter
Presentation Notes
Bringing in sunlight by thinning & burning may be the best restoration strategy. This is called “daylighting” the seed bank.
More slides on the value of daylighting are included in the additional slide set.


USDA Natural Resources Conservation Service
— South Carollna For seedmg in rare and declmmg habitats
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. Is seeding the best strategy7
If so, aim to use
e the most local material available
e cultivars adapted to the site that fit the community

Photo: Sudie Daves Thomas .
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Presenter
Presentation Notes
Once it is determined that seeding is the best strategy, try to use the most local plant material available; or cultivars adapted to the region and that fit the natural community.  That is, those species, cultivars, or varieties that will not out-compete other desirable species or become a monoculture.  

This photo shows transplanted local plant material at a restoration site owned by the SC Native Plant Society.  Seed was collected from nearby and similar sites and grown out as plugs or containerized plants, then planted at this restoration site.  Goal for this site is pure restoration of historic plant community.  Loblolly pine stand removed from uplands around isolated wetlands (Carolina Bay) containing an endangered plant population.  This is an excellent technique for true natural area restoration such as for longleaf pine communities in the Southeast.  However, when working through Farm Bill Programs with private landowners on private land, the easiest and most typically used planting practices involve purchased seeds for “conservation cover”.   This has lead to some trial and error in real life efforts on the ground.  


SDA Natural Resources Conservation Service , ,
Example of inappropriate seed match

= South Carolina
m

Large Flowered Partridge Pea (“Lark” cultivar) planted in former crop fields with native seed mixtures and longleaf pine.
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Presenter
Presentation Notes
Many sites have been planted with Lark Large Flowered Partridge Pea to convert crop fields to wildlife habitat, as well as with Longleaf pine.  Example of recommended seed mix for Conservation Reserve Program (CRP).   In several instances the partridge pea is the only plant growing now.  The “Lark” partridge pea cultivar was developed from seed collected in Arkansas; with the goal of growing large and reseeding heavily.  Other planted and existing natives were crowded out and longleaf pine seedlings died possibly due to Rhyzoctonia or shade.  The reseeding annual continues to drop seed and cover more space.  More appropriate options do exist.  Vendors should provide seed ecotype information and landowners should educate themselves about species before buying seed. Options are other native legumes like Desmodium (Beggar’s lice) and Lespedeza (native bushclovers, not bicolor or sericea!!) species, Tephrosia (Goat’s rue), sensitive briar, Amorpha (leadplant), Baptisia, Lupine, and Small flowered partridge pea (Chamaecrista nictitans).   Florida ecotype or other Southeastern Regional ecotypes of Large Flowered Partridge Pea are available commercially - Seed vendors should provide seed ecotype information.
Longleaf Alliance did a Forestry Webinar on this subject:   
http://www.forestrywebinars.net/webinars/large-flower-partridge-pea-in-longleaf-pine-plantings-the-plant-issues-and-answers
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- South Carolina

Example of inappropriate seed match

Little blue and
switchgrass
planted at a rate
of 2 |bs of pure
live seed /ac and
the partridge pea
was planted at a
rate of 1 Ib/ac of
PLS, between
every 4 row of
longleaf pine on

:Ben Padgett A W, N - 77 -

: |‘é ":-: 4 - . o . ) A ) : /;
: Variety: LARK PARTRIDGE PEAS

Purity 98.00%
Total Germination 78.00%
Inert Matter 75%

Weed Seed 75%
Noxious Weed None

& Other Crop .50%
% Where Grown AL
g Date Tested 01/10
g Net Wt per bag S0 1b.
S8 Ot # MSF-810
A " CIMARRON LITTLE BLUESTEM ]
b o 7 - ke L 4 < S e Lot# 28077 ] TestDate: 1/09
= : : M ’ A — Origin: ~ TX
Planting: CRP project Wlth longleaf pine |.ntendeq to add diversity a!'\d restore e — o pom —
understory structure for fire fuel and habitat. Thick growth of partridge pea caused nert 42.33% Dormant: 0.00%
[ i Other C 0.40% Hard: 0.00%
mortality of longleaf and has not a!lowed any other h?rbaceous species to grow. wsf::d st o ermination: 87.00%
Longleaf has been spot planted 3 times due to mortality. Attempts to control PirelfeSasd: 4855% NeeiE Sk

partridge pea ongoing (mowing twice a year). Noxious Weed Seed Per Pound: NONE



Presenter
Presentation Notes
This site is located in Allendale County. The one year old longleaf stand was planted on every fourth row with little blue, switch grass, and partridge pea. According to the conservation plan the Little blue and switchgrass was planted at a rate of 2 lbs of pure live seed /ac and the partridge pea was planted at a rate of of 1 lb/ac of PLS.  The longleafs have been spot planted 2 or 3 times to help keep the longleaf stand at a decent survival rate due to the competition.  Last year we began bush hogging the rows twice/year to help keep the grasses down so the longleafs could get established. We didn't have much of a choice. It seems to be working pretty good.  The SCFC has recommended the herbicide Transline, but it has not been sprayed yet. 


“Wildlife habitat” planting 127 acres (2 Ibs. each of switchgrass, big bluestem, Indian grass,
little bluestem, and partridge pea; little is evident besides partridge pea)
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S SR Indian Grass

Partridge Pea

Ragweed

3

ounty NRCS Office{g

Gross Wt
Shipped
100.36 Ibs
93.95 Ibs
73.48 lbs
1,276.17 oz.

1,329.72 oz.

1

Photos: Sudi(’é;_Déves.IThomas.

i)

63.77%
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87.10%
80.71%

¥

PLS Wt.

Ordered
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64.00 Ibs
64.00 Ibs
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Presenter
Presentation Notes
127 acres planted under CRP.   Two lbs. each of switchgrass, big bluestem, Indian grass, little bluestem, partridge pea, and ragweed were planted per acre.   In this case, Lark Partridge Pea is just about the only thing growing on all acres.  The landowner has been attempting to control  it for several years.  Broomsedge and wildflowers grow wild in fallow areas at this site, maybe beneficial vegetation would have re-colonized fallow fields with prescribed fire and other management methods.



USIA Natural Resources Conservation Service

— . Example of inappropriate seed match
South Carolina

. Seed, Sprigs, or Plants (Variety) Rate Total Germination Purity

Recommended seed mix Switchgrass 21bs. PLS | Peracre | >50%PLS | > 50%
Alamo PLS

Maximillian Sunflowers 2 lbs. PLS Per acre > 50% PLS > 50%
Aztec or Prairie Gold PLS

Black eyed-Susan 2 lbs. PLS Per acre > 50% PLS > 50%
Indian summer or Golden Jubilee PLS

Indiangrass 31bs PLS Per acre >50% PLS >
Rumsey or Newberry 50%PIs

CHEYENNE INDIANGRASS SHIP 107.7PLS $8.50 /PLS
29007A

76.25% 141 LBS ~  2bagsat50# 1at41#
2 BLACKEYED SUSAN SHIP 71.8PLS §23.25 MPLS
252014 ;
78.00% 92 LBS 1bags a1 S0#; 1at42¢
¢ MAXIMILIAN SUNFLOWER VARIETY NOT § SHIP 71.8PLS $19.00 /PLS
27035A i
S 67.38% 107 LBS 2 bags at 50#; 1 at 7#
4  ALAMO SWITCHGRASS SHIP 71.8PLS $10.00 /PLS
28111A .
_ 84.96% 85 LBS 1 bags at 50#; 1 at 35#

Seed mix invoice

Tortal Weight: 424 LBS

Phote: Wilfred Pace

P ———-

* Photos: Dick Yetter

-

{

Switchgrass (“Alamo” cultivar) planted in former crop fields with native seed mixture
and longleaf pine (36 acres). Planted between every row of longleaf.


Presenter
Presentation Notes
Former corn and soybean fields.  Alamo Switchgrass planted at 2 lbs per acre between rows of longleaf:  7 years ago for CRP.  Landowner is still trying to control/remove switchgrass.  It completely took over the field, grew to over 6 feet tall, and when it was burned, the remaining longleaf that had not been shaded out where killed.  This variety of switchgrass is sourced from Texas, was developed for biomass and burns as hot as coal.  Planting switchgrass has been a popular “wildlife habitat” improvement practice over the past 10 or more years.  Perhaps it is time to fine tune such practices by making sure the plant materials are appropriate and will grow in a balanced community.  This cultivar may be appropriate for projects involving forage and biofuels, but not for habitat/natural community restoration.  Some seed companies have collected plant materials from many areas including the East and now have more selections available.  For restoration plantings in the Southeast, smaller stature switchgrass would be more appropriate.  Knowledge of natural species assemblages should guide species selection and ratio.  Switchgrass is not known to commonly grow in thick stands in the wild in the Southeast.  Perhaps a low rate should be considered or even other native grass species that function similarly.  Recent research has shown that very low amounts of the large native grass species work best in seed mixes for natural community restoration projects (4 seeds per sq. foot).

Seven years after this project was implemented, and after many chemical and mechanical treatments, the switchgrass remains and very few longleaf have survived.  Landowner still in CRP contract and attempting to remove switchgrass and re-plant longleaf.

Other research Broadcast seeding better, Drilling invites invasive plant invaders between drilled rows  



USIA Natural Resources Conservation Service
= South Carolina

Same seed mix (with Alamo switchgrass) planted at a different site with native
seed mixture and longleaf pine. Results are complicated (agricultural history, soil
condition, planting methods, etc.)

Bamberg Co., SC



Presenter
Presentation Notes
Perhaps “failure” of planted species allowed natives from seed bank to flourish and longleaf are growing.  Site was formerly used to farm watermelon and cantaloupe
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— : ample of inappropriate seed match?
- South Carolina

Similar seed mix (Alamo switchgrass and Lark Partridge Pea with Maximillian Sunflower) planted
with native seed mixture, problems with Partridge Pea and Johnson Grass
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Presenter
Presentation Notes
Site planted with “native grass and wildflower mix”.  About 50 acres planted. Species not completely appropriate, but maybe better than agriculture or loblolly timber….??  Maximillian sunflower is from mid-west, not native to southeast.  Vegetation is a bit thick.



USIA Natural Resources Conservation Service

Pollinator H

sl South Carolina

abitat Plots, Sumter Co. site, CSP

Species Planted

observed 6-25-14

Little Bluestem

yes, sparse

Black Eyed Susan

ves, abundant

Lance-leaved Coreopsis

yes, scattered

Partridge Pea

yes, abundant

False Sunflower

yes, scattered

Bergamot

yes, abundant

Pollinator Habitat Establishment example

Small plots, old food plots,
management includes prescribed
fire, diverse species mix used

Sumter Co., 5C

Spiked Blazing Star

yes, sparse

New England Aster

yes, sparse

Problem species within pollinator
plots (competitive)

lron weed

yes, scattered

Indian Blanket

yes, scattered

Purple Coneflower

yes, scattered

Dog Fennel {native) abundant
Horseweed (native) scattered
Vasey Grass (exotic) patchy

White Wingstem

no

Naturally occurring beneficial native s

Mistflower

Goldenrod {several species) Herb
Anise-scented Goldenrod Herb
Blue Vervain Herb
Fleabane Daisy Herb
Desmodium sp./Beggar's Lice/Ticktrefoil | Herb
Slender Lespedeza Herb
Velvet Panic grass Herb
Several other panic grasses Herb
Creeping Lespedeza Herb
White Vervain Herb
Late-flowering Boneset Herb
Elephant's Foot Herb
Devil's Walking Stick Woody

Beauty Berry



Presenter
Presentation Notes
More appropriate seed mix used for pollinator habitat, more species used, less large grasses, worked with vendor that carries regionally native ecotype seed.



USIA Natural Resources Conservation Service

= South Carolina

Pollinator Habitat Establishment example

st

Product Ngﬂ";ii%ht Pl(.)SrdWe?;%ht Price per Unit Total Amount

Little Bluestem 30 Ib $16.50/PLS Ib $495.00
Black eyed Susan 3.751b $26.50/PLS Ib $99.38
Lance-Leaved Coreopsis 8.75 b $23.00/PLS Ib $201.25
Partridge Pea 2.51b $16.50/PLS Ib $41.25
False Sunflower 8.75 Ib $34.50/PLS Ib $301.88
Bergamot 1.88 Ib $282.00/PLS Ib $530.16
Spiked Blazing Star 5lb $97.75/PLS Ib $488.75
New England Aster 251b $312.50/PLS Ib $781.25
Iron Weed 251b $102.50/PLS Ib $256.25
Indian Blanket 3.751b $37.50/PLS Ib $140.63
Purple Coneflower 8.75 Ib $34.00/PLS Ib $297.50
White Wingstem 251b $114.00/PLS Ib $285.00
Subtotal $ 3,918.30
Discount (Subtotal  $ 3,918.30 x %)



Presenter
Presentation Notes
Seed mix invoice, would like to seed source location of species included.  Ask vendors for information to help with planning for appropriate plant materials.  




Presenter
Presentation Notes
This 6 acre fescue field is part of a WRP (Wetland Reserve Program, Natural Resources Conservation Service) easement.  Along with planting trees and treating invasive species, we included converting this old hayfield to native herbs as part of the restoration contract.  The contractor mowed the field and treated with herbicides.  Several treatments with different chemicals were applied since fescue and bermuda were present.  The site is now bare in many areas and weedy species cover some portions of the field, but many of the planted species are evident.  The seeds were planted in early June of 2015, the photos above are from late August 2015.  Weedy species present include pigweed, crabgrass, hyssop spurge (Chamaesyce hyssopifolia), goosegrass, nutsedge sp.
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sl South Carolina

Restoration example

dac Net 30

Description Qty Price Amount
Indian Grass 41%$20.00 /pls Ib 80.00
Little Bluestem 21$20.00 /pls Ib 40.00
Virginia Wild Rye 41$12.50 /pls Ib 50.00
Butterfly Milkweed 415$298.00 /pls 1b 1,192.00
Perplexed Ticktrefoil 2.41$40.00 /pls Ib 96.00
Wild Blue Lupine 81$50.00 /pls Ib 400.00
Iron Weed 1.2 $85.00 /pls Ib 102.00
Narrowleaf Sunflower 21%$72.50 /pls Ib 145.00
Hairy Lespedeza 1.21$315.00 /pls Ib 378.00
Blackeyed Susan 0.4]1$27.00 /pls Ib 10.80
Freight - UPS 11$30.35 /unit 30.35

ST IR T e R T < . .- v . 5 . 3 SRR RIS e SR N P et P T § e g ST

e 6 acre fescue/Bahia grass field converted to diverse native herbaceous species mix (Edgefield Co., SC)
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Sandhills

Longleaf Pine Conservation
Partnership

S Longleaf Coordinator

Jimmy Lisenby
_843-623-2187 X3



Presenter
Presentation Notes
Sandhills Longleaf Pine Conservation Partnership:  Project partnership involved the purchase of a seed harvester and planter in order to collect wiregrass seed and plant at sites (lands within focus area, see map next slide) being restored.  Primary goal is to establish this keystone species as fire fuel, but wildflowers and other native grasses are collected as well.  
What We Do 
Specific goals of the Partnership are to promote the conservation of the longleaf pine ecosystem, improve wildlife habitat, and provide for traditional land uses and recreational amenities (such as farm conservation and hunting). The Partnership desires to sustain compatible land uses that buffer public lands and connect fragmented blocks of longleaf pine habitat through a variety of voluntary programs such as the Partners for Fish and Wildlife Program, Safe Harbor agreements, and conservation easements. 
Why We Do It
The longleaf pine ecosystem once covered approximately 90 million acres in the Southeastern United States. This unique ecosystem has declined 97% and now contains fewer than three million acres. Today, only scattered patches of the longleaf pine ecosystem occur. The longleaf pine ecosystem hosts a wealth of plant and animal diversity and provides financial and aesthetic values, as well. Unlike other pine species, longleaf pine is well suited to the dry, sandy conditions, which dominate the area. Public lands in the focus area contain more than 100,000 acres of the longleaf pine ecosystem. With the participation of private landowners, the Partnership has the potential to recover this ecosystem and create a landscape that provides outstanding wildlife habitats, recreational opportunities and economic benefits.
How To Get Involved
 Management actions to establish or improve longleaf pine habitat in the focus area include planting seedlings,  removal of competitive species, prescribed burning, mechanical midstory removal, planting native warm season grasses, and controlling exotic species. Several of these actions qualify for cost-share funding on a limited, competitive basis. Other activities can qualify as a match for cost-share funds received. Typically, projects take two years to implement and landowners agree to maintain the practices for 15 years. Cost-share reimbursement is based on an established price list. For landowners with existing stands of longleaf pine, technical assistance is available for timber and wildlife management, the Safe Harbor program, and land conservation options. Interested landowners should contact us for more information. 
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Longleaf Coordinator oy :
Jimmy Lisenby
843-623-2187 x3 )

Socict_\-' 170l

[ sLpcP Focal Area

Carolina Sandhills NWR
- Sand Hills State Forest
| ~ Cheraw State Park
- NRCS/FSA private lands projects
I Partners for Fish and Wildlife

SC Department of Natural Resources propertices
- SCFC private lands projects
- RCW Safe Harbor

Pee Dee Land Trust/casements v ‘



Presenter
Presentation Notes
The planter and the harvester are owned by the Chesterfield Soil and Water Conservation District a both were purchased using National Fish and Wildlife Foundation- Longleaf Stewardship Funds.  That grant is funding the Sandhills Longleaf Pine Conservation Partnership.  We do not have direct partnership with the longleaf alliance.  We can assist any private landowner with property within our focus area which includes almost all of Chesterfield county and a small portion of Darlington county.  They do not have to be enrolled in any other program to qualify for assistance.  We are funding prescribed burns in longleaf stands and longleaf establishment as well as understory restoration.  I would be glad for you to give out my name to anybody you think we can help.  
 
Jimmy Lisenby
Sandhills Longleaf Pine Conservation 
Partnership Coordinator
106 Scotch Road
Chesterfield, SC 29709
843-623-2185 X 111
www.chesterfieldswcd.com/longleaf
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Concerns for rare species

When planning seeding projects to benefit pollinators, wildlife, or to
increase diversity; consider potential impacts on rare species.

E. purpurea

At the SC Botanical Garden
(Clemson University), these
species have apparently
hybridized and concerns have
arisen about polluting the
genetics of the rare Smooth
Coneflower.

‘ {'F’J "-n;. ‘9’1 i P
Echinacea purpurea (Purple
coneflower}, along with it's many
varieties, is planted widely in gardens
and for pollinators but range does not
include much of Southeast. Seed is
economical and abundant because it
is a great species for restoration of
mid-western prairies, it generally
establishes and grows well, and is
beneficial to pollinators.

i AR : Some investigation may be in order.

Echinacea laevigata (Smooth Coneflower) &
occurs naturally in SC and NC in a few
sites. The species is listed as Federally
Endangered and tracked by the USFWS. &
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Photos! Patrick McMillan


Presenter
Presentation Notes
- Patrick D. McMillan, PhD Curator Clemson Herbarium, Director S. C. Botanical Garden at Clemson University
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Concerns for rare species

Echinacea laevigata [smooth coneflower] Range Map S.C.

A.C. Moore Herbarium,
University of S. C.
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Planning tool

= herbarium.bicl.sc.edu

Echinacea laevigata (C.L. Boynt. & Beadle) Blake - map s not officiaily
' recorded in S. C.
(S. C. Plant Atlas)

Echinochloa colona (L) Link * map

Echinochloa crus-galli (L.) Baeuv. * map
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Echinacea purpurea

“Essentially we have found that having
Echinacea purpurea and tenneseensis
within the cruising range of E. laevigata
(up to .5 mile from them) has resulted in
the production of apparent hybrids. This
is a great reason to avoid the introduction
of common purple coneflower (and
varieties) within cruising range of smooth
coneflower. “

Population of E. laevigata was established
at edge of the Botanical Garden for study
around 2000. Seeds were originally
collected from wild population. Seeds
used from Bot Garden population were
grown out and planted elsewhere in
garden, subsequent generations showed
characteristics of E. purpurea and E.
tenneseensis, which can be found planted
around Clemson University Campus. All
plants have been removed.

- Patrick D. McMiillan, PhD Curator
Clemson Herbarium, Director S. C.
Botanical Garden at Clemson University
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Presentation Notes
Planning tools 
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Concerns for rare species
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Presenter
Presentation Notes
Range of each according to USDA Plants Database, no county data for Echinacea purpurea in SC.  



USIA Natural Resources Conservation Service
= South Carolina

Tool: Seed Calculators

Facilitate understanding of available species, seed sizes, planting rates, bloom time, site
requirements, cost, and generate jobsheet/specifications

A s}

Native Species Mixes and Cost Estimator (reduce spreadsheet size to 80-85% see more of spreadsheet)

Use this calculator for seed sold on PLS basis or all species have viability >80% (check with vendor). If

some species have viability <80%, use the Bulk Calculator and Specifications tabs or click below...

If some species have viability <80%,. CLICK HERE

SEEDED Species in Mix (Click on cell in column A to use pull down menu to select)
Aster, Eastern Showy (NC ecotype)® Aster spectabilis / Eurybia spectabilis (NC)

Coneflower, Purple * Echinacea purpurea
Wild Blue Lupine®* (legume) Lupinus perennis
Mint, Clustered Mountain® | V_i‘nanthemum muticum

Mint, Chugtered Mountain 8~ Itris graminifolia / L. pilosa (NC]

Mint, Hoary Mountain® g ; f / P ( j -

Mint, Lemon er laterifolius/ Symphyotrichum lateriflorum
Mirt, Ohio ! Downy Pagada (NC ecotype) i

Mirt, Slender Mountain® - de'gO erecta

Mint, Spotted Bee Balm® (SC, NC ecotypes) liopsis helianthoides

Mint, \wild Bergamat”
| Monkey Flower
Partridge Pea-Small Flowered® (legume)

~ tlepias syriaca

Cassia nictitans / Chamaecrista nictitans
Coreopsis-Largeflower Tickseed* (GA ecotype) Coreopsis grandifiora (GA)

Milkweed, Butterfly * Asclepias tuberosa

Indian Blanket/Blanketflower, Annual* Gaillardia pulchella

Bluestem, Little (grass)-NC ecotype Schizachyrium scoparium (Andropogon scoparius)
Wild Rye, Canada (grass) Elymus canadensis

scroll down to add woody plants(trees, shrubs, vines)

beneficial for pollinators and wildlife Ehes Bl

L. U F U H
Species names with * = preferred by Monarchs
Estimated Flowering
5/lb Seed/lb Seed/facre % of Mix Period
240 1,200,000 96,000 5% sum fall
30 154321 123,377 7% sum
60 16,000 80,000 5% sprg
200 3,500,000 175,000 10% sum
200 173,000 103,800 6% sum
220 800,000 160,000 9% sum fall
230 1,300,000 104,000 6% sum fall
30 154,000 107,800 6% sprg  sum fall
125 90,000 90,000 5% sum
60 75,000 135,000 8% sum fall
i8 160,000 86,000 5% sprg  sum
320 70,000 70,000 4% sum
35 223,300 178,640 10% sprg  sum fall
30 260,000 104,000 6%
12 83,200 124 800 7%
Seed per Sq Ft (for pollinators needs to between REGIONS: CP=Co
40-60, for longleaf restoration or wildlife All=statewide
between 25-30): 401
Total Lb per Acre of Mix Planted: 14.6 | Once you ha
Seed cost estimate per acre of mix: $1,178.40



Presenter
Presentation Notes
Xerces staff are happy to help with developing seed mixtures for conservation planting projects.  
This calculator has a worksheet for PLS and one for Bulk seed.  Most vendors carrying native seeds sell it as PLS.  Shows recommended rate in seeds per square foot.



UDDA Natural Resources Conservation Service

sl South Carolina

OMRC

United States Department of Agriculture

Planting Job Sheet:
Natives for Pollinators, dry

sunny site

atural Resource onservatio = 3 H 5
Tool: Seed Calculators, use specs s e — vain:| | L1jiajis
. . Farm #: Tract #: Field(s):
generated as a starting point T S e
Total Area Planted, acres (attach aerial if needed)
Seedbed Preparation Method {mechanical, herbicide,or both)
Seedbed Preparation Date
Planting Method {Hand, mechanical broadcast, no-till drill)
. . . Planting Date
Encourage information gathering, ask the TR ——
o IMaintenance Mowing, date(s)
vendors where the seeds were originally sl ek
collected and what is the intended purpose. e and Planting Rate for dry site - ecie
Seeding Flowering
Rate | % of Growth
Common Name Scientific Name ib/a) | Mix Period Habit
Aster, Eastern Showy (NC Aster spectabilis / Eurybia
ecotype}* spectabilis (NC) 0.08 58 sum  fall P
Additional Notes, Specifications, Operations, and Maintenance Requirements, etc.
For plantings designed to attract pollinators, protect from potential harmful chemical drift, When planting Coneflower, Purple * Echinacea purpurea 0.8 7% sum B
seed, use a carrier with seed for better coverage and distribution. Kitty litter, pelletized lime, cracked corn, i — < . :
sawdust, soy hulls, or sand should be mixed with seeds before planting {use at [east 3 times the amount of sl D Aot e 2z i SPE -
seed, more is best). Be sure weedy competition from undesirable plants {bahia, bermuda, fescue, Mint, Clustered Mountain® Byenauth st mudiam cos | s . P
johnsongrass, etc.} is control led priorto planting. Seedbed should be firm, not fluffy or seeds will be planted  ||BTazing Star, Grass-leat™ (NC Liatris graminifolia / L. pflosa
too deep and will not germinate {plant seeds no deeper than 1/4 inch, okay for ~30% of seed to be visible on ecotype) (NC) 0.6 65 sum P
|100 of ground). Roll or cultipack after planting on firm seedbed. Aster laterifollus/
Additional Notes: Evaluate the site within three months of initial seeding. If there is weedy competition Aster, Calico® Symphyotrichum lateriflorum 0.2 9% sum _ fall P
during the 1st growing season, mow competition while planted seedlings put down roots. Mow with set blades . )
7 3 : f ; ) Goldenred, Erect™ Solidago erecta 0.08 6% sum  fall P
high- 10-12 inches in early spring, then through the summer and fall. Successful establishment may not be
evident until year 2 or 3.1 the stand is uniform but too thin {<80% ground cover or transplant survival), re- Sunflower, Ox Eye * Heliopsis helianthaides 07 6% | sprg sum  fall P
|eva| uate in 6 months. If stand is still too thin, plant or apply additional seed or plants during the next optimum
seeding/planting period. Forseeded plantings with establishment rates of less than 508, reseed the site in Milkweed, Common * Asclepias syriaca 1 556 sum P
accordance with original planting plan. Expect the stand to vary in subsequent years. Differencesinweather, Partridge Pea-Small Flowered™ ety nictitans / Chamaecrista
’ , R y i R : s {legume} nictitans 1.8 8% sum  fall A
maintenance practices, and variability in species planted will cause shifts in species composition. T T T B T
{GA ecotype} Coreopsis grandifiora (GA) 0.6 5% | sprg sum P
Participant Signature Date
Milkweed, Butterfly * Asclepias tuberosa 1 4% Sum P
Indian Blanket/Blanketflower,
o heeRoimeSemtwy Frte ‘:Int:\el:cela:n little {grass}-NC f:f:iz;d!:srfuﬁf:iﬁaﬁum = B ~
ecotype {Andropogon scoparius) 0.4 6% P
Wild Rye, Canada {grass} Elymus canadensis 1.5 7% P
Total |b seed/acre: Estimated Cost per acre: 3

Seed/sq foot



Presenter
Presentation Notes
Calculator generates a jobsheet to use as a starting point with landowner and seed vendor.  



It's More Than a Planting,
Restore Communities!

No:

Yes:

n Cruz

J. Anderso




Communities:

® Communities - population assemblages of many
species living and interacting in close proximity to
one another.

® Communities don’t adapt and migrate, species do.

- Results in the inability to exactly replicate a reference
community

@ Focus should be on restoring representative
community composition and structure, not single
species.

— species-specific (plant or animal) approaches are more

appropriate when prescribing/implementing management
within a suitable community type (i.e. habitat).

J. Anderson Cruz




Research site conditions
and find high-quality

2006 USDA CIR remnant
1930's USDA Ortho Photo | plant communities that

g o e Pt occur under similar
| Soil Hydrnlugyl'u‘lap USDA Soil Surv:.ﬂaeyr o

2 | conditions.
e Depthto High Water Table — USDA Soil Survey

Flood Frequency Map—- USDA Soil Survey

Soil Texture Map —USDA Soil Survey

Historic Vegetation Map —USDA Soil Survey

Use restoration tools like the lowa NRCS Native Plant Community Database
to aid iIn community selection.




Ecotype Plant Materials

1 Characteristics are not 1 |Individual species having
distributed randomly a large geographical
throughout a species distribution vary
range considerably in such

1 clustered into ecological characteristics as
regions (ecoregions)/ — plant height
seed transfer — growth habits
zones/provenances. — maturation dates

i Vary in soil type, elevation, ERE r
exposure, seed dispersal €ar appearance

mechanisms, moisture & — reproductive habits
hydrology, etc.

1 Plants within these
ecological regions are
known as ecotypes.

J. Anderson Cruz



Beyond Ecotypes:
Source ldentified

1 No anthropogenic genetic @ Greater resistance and

manipulation or selection resilience to natural
1 Greater genetic disturbance
compatibility with local, — long-term persistence
remnant populations 1 Less likely to become
1 Better establishment an invasive pest
success

1 Bloom synchronization
with local fauna and
pollinators

1 Greater pest and disease
resistance

J. Anderson Cruz



Cultivar, Tested, and Selected

Releases
1 Bred to behave 1 Can be overly
consistently and competitive within
uniformly ecological restorations.
1 Typically selected to 1 Can pose genetic
exhibit improved pollution concerns.
characteristics for a
minimum o .
number Of | Cultivar | Variety_
generations w, o]

J. Anderson Cruz __ ' - USDE Argonne Né&’lo | Laboratory Bioscience Division



Pure Live Seed (PLS)

All NRCS recommendations are CropiSpecis: Eymus virginicus  Virgiia ity
expressed in pounds of pure live seed Tt 12502 P s 7266

(PLS). PLS is defined as the . Tn, o e
percentage of pure seed that will A T2 T o \JJMHF
germinate expressed as a percentage T T e e

Elsberry Plant Materials Center Frc

of a given weight of seed. It provides a
common basis for comparing seed |ots

that differ in purity and germination. Example based on a recommended

PLS seeding rate of 2lbs/acre for

How to calculate: o
Elymus virginicus:
PLS = (percent purity x percent total

germination (germination+hard)) x100 ~ PLS = (0.7266 x (0.70+0.17)) x 100

=63.2142%
Bulk seeding rate /acre =Lbs PLS |
recommended rate per acre/ Percent Bulk seeding rate/ac = 2Ibs/0.632142
PLS =3.16 bulk Ibs/acre

J. Anderson Cruz



SpeC|eS RlCh neSS Community 1 Community 2

Species A Species A
1 Total number of species Species B Species B
represented in the seeding | species C Species C
mix. Species D Species D
Species Richness
. . . 4 4
Species Diversity
Community 1 Community 2

| _ Species A=25 Species A=80
1 Total number of species | g ces=50 SpeciesB = 10

(SpeCieS riChneSS) and Species C =10 Species C = 7
their abundance in the Species D =15 Species D = 3

seed| ng m X Evenness
87% 50%

J. Anderson Cruz



Diverse Seeding Mixtures

1 High Species Richness

> 10 grasses
> 20 forbs

1 Community-listed Dominant and Co-dominant species must be
represented in the mix

a1 Functional groups that may occur in reference communities and should
be represented In respective seeding plans:

J. Anderson Cruz

Annual & Biannual forbs and graminoids
Perennial forbs & graminoids

Warm and cool season graminoids

Tall, mid, and short height classes of forbs and gram|n0|ds
Ferns and Fern Allies - TR
Legumes

Hemiparasitic plants

Woody and herbaceous Vines
Shrubs and subshrubs

Trees




Balanced Seeding Mixtures

1 Theoretically, seed mixes should be as even as possible

— A 20 graminoid seeds/ft? and 20 forb seeds/ft? mix,
minimum 5 grasses and 10 forbs

1 use 4 seeds/ sq ft for each grass species and 2
seeds/sq ft for each forb species

1 Research has found that rare or under-represented species in
uneven seed mixes go extinct on the site within several years.

1 More aggressive species may need to be seeded at a lower
rate.

— Research indicating that reducing the larger, more
aggressive grasses to less than 4 seeds/ft? will result in
more diverse restorations with a greater forb component.

J. Anderson Cruz



Conservatism Guilds

1 All conservatism guilds should be
represented

— Colonizing 15-33% of mix
— Matrix 45-65% of mix
— Conservative 15-33% of mix
1 |t Is important to have the colonizing guild
represented to fill gaps after disturbances.

— Otherwise, disturbance may increase stand
vulnerability to invasion.

1 Data suggests that increasing seeding rates
(density) reduces susceptibility to invasion.

J. Anderson Cruz



Example Seed Mixes

1 A comparison of three 20:20 seed mixes of
differing Species Richness (evenness = 100%):

— 5 graminoid and 10 forb

1 Cost/ac = $901 FQI =16.3 CC =42
— 10 graminoid and 20 forb

1 Cost/ac = 3747 ($154) FQI =26.5 (102 CC =4.8 (056)
— 15 graminoid and 30 forb

1 Cost/ac = $684 (5217 FQI =33.4 (17.1) CC =5.0 (058)

1 Species Richness of a mix is not always positively
correlated with cost.

1 Species Rich mixes have significantly greater integrity.

1 Rare, less competitive species are more likely to persist
In the long-term.

J. Anderson Cruz



Germination Requirements

1 Typical germination 1 Determine how and
requirements: when you plant:
— Cold moist conditions — No-till drill vs.
— Warm moist conditions broadcast seeding
— Alternating cold and — Dormant (temps below
warm moist conditions 55° F) vs growing
_ Light season

P 1 Split seeding
— Scarification

J. Anderson Cruz




Tools Being Adapted for GA:

Native Plant Community Query, Community Descriptions,
and a Native Seeding Calculator

i Click here to begin your query |

Soil Surface Texture O, o

Clay
Clay Loam




J. Anderson Cruz

What You Get for the Extra Effort:

Implementing the ecological
restoration approach outlined 1n this
presentation could result in this 703
ha. restoration complex being
restored to 11 native plant
communities, 195 species, and 11
functional plant groups with an
overall floristic quality index of 73.7
and community similarity to nearby
remnants. Furthermore, 75% of the
complex would be restored to
imperiled plant community types.

Comparatively, this 1s a 680%
increase in species richness, a 120%
increase in functional diversity, and a
241% increase 1n floristic quality
over the restoration mixes actually
seeded within this complex, which
did not resemble nearby remnants.



@BDA Natural Resources Conservation Service
sl Plant Materials Program

For seeding in critical areas

Quick establishment is key
Choose seed with proven establishment success

g} B - ‘Cape’ American beachgrass Ammophila breviligulata
http‘://wv'\‘/w.nrc‘s.us',da,gov/lnternet/FSE_PLANT-MATERIALS/puincatibns/njpmcrblZ116.pdf

J'

".r
5 i /

Photos of additional Conservation Plant Releases from the PIant Materlals Program:

http: //www nrcs. u.sda gov/wps/portaI/nrcs/phreleases/plantmaterlals/techn|caI/cp/photo/
h‘ .“ I, ‘Q -.- iis o _ Photo: USDA NRCS Plant‘Materials Program |
\' || (- ¢ TR 1 ¥ :


Presenter
Presentation Notes
We’ve been talking mainly today about plantings where local ecotypes are most important.  But in some cases, cultivars are the best choice.  I’d like to thank John Englert, the head of the NRCS Plant Materials Program, for sharing information and photographs for this and some of the following slides.  Regarding dune stabilization, quick establishment on the front lines is even more critical than diversity initially. 


@SDA Natural Resources Conservation Service

—— | treambank stabilization (critical ar
sl Plant Materials Program Streambank stabilization ( al area)

Technology Application: Red River Germplasm prairie
cordgrass (Spartina pectinata) released by Bismarck, £
ND Plant Materials Center in 1998 <l ‘
| . o
o ﬁﬁ :
\
¥ 3 1 2 | ‘ X

http://www.nrcs.usda.gov/Internet/FSE_ PLANTMATERIALS/publications/ndpmerb11300.pdf

Photos: USDA NRCS Plant Materials Program
]

f
s ¥


Presenter
Presentation Notes
Like dunes, eroding streambanks need the quickest stabilization possible. This prairie cordgrass is a natural selection from plant material in ND, SD, and MN for restoration plantings.


@BDA Natural Resources Conservation Service
_ Plant Materlals Program

Streambank stabilization (critical area)

e Excellent habltat for W

m
-.ﬂ"-\.. -

. Important for~

= -'—-u..._

SOI| stablllzatlon
Improvmg water quahty

e T [ . A : - - v Photo: USDA NRCS Plant Materials Program
Al P > - 1 o gl j MG o™ Y W iamaas



Presenter
Presentation Notes
Red River Germplasm prairie cordgrass is stabilizing the toe of the slope (arrow).  Other native grasses planted uphill can get established.  Soil erosion is decreased and water quality improves. Even though this is a named selection, genetic diversity is maintained in the selection and accessional management process. The selection name indicates the source germplasm rather than a specific trait (which might be the breeding goal for a cultivar).


USIDA Natural Resources Conservation Service
e -
gl P'ant Materials Program

&

Native seed & plant goals

Cooperative study: Kingsville TX

Plant community restoration (S. Texas)

T

South Texas Natives project

Native seed for rangeland—
restore plant diversity for wildlife
in degraded habitats

Restore native plant communities
— former crop lands

—land long-dominated by exotic
grasses where native seed banks
depleted .

Prevent the use of invasive
exotic grasses which degrade
wildlife habitat quality

-

- 3 a



Presenter
Presentation Notes
Plant Materials Centers respond to regional needs and may work cooperatively with other organizations.  For this project, a primary partner was the Caesar Kleberg Wildlife Research Institute. 
Species worked on were chosen for multiple reasons. 
Native species being worked on have multiple benefits for revegetation, restoration, soil stabilization, wildlife value, etc.
Accessions are evaluated and selected for improved seed production, survival and persistence.
No intentional genetic manipulation.

http://www.ckwri.tamuk.edu/research-programs/south-texas-natives/native-plant-list/

@BDA Natural Resources Conservation Service

=S Flant Materials Program Plant community restoration (S. Texas)

—

Goliad Germplasm orange
zexmenia (Wedelia texana)

» food source for butterflies P6 :
« forage for deer and other % 2/

mammals -4
» seed eaten by grassland birds '

* hosts beneficial insect
populations

Zapata Germplasm Rio Grande
clammyweed (Polanisia
dodecandra ssp. riograndensis)

» forage for deer and other
mammals

» seed eaten by grassland birds
 hosts beneficial insect populations

Photos: USDA NRCS Plant Materials Program


Presenter
Presentation Notes
Here are a couple additional species the PMCs helped to make more available.
Goliad Germplasm orange zexmenia-exceptional pollinator plant that provides food for butterflies, provide forage for deer and other mammals, seed eaten by grassland birds, hosts beneficial insect populations.  May also be a useful tool for diversification of exotic grass monocultures with use of grass specific herbicides for the benefit of wildlife and pollinators.

Zapata germplasm Rio Grande clammyweed-another exceptional pollinator plant that provides food for many species of butterflies and bees, hosts large insect populations beneficial to many wildlife species, produces copious amounts of seed eaten by granivorous birds including economically important game birds: white winged dove, mourning dove, and bobwhite quail.


@SDA Natural Resources Conservation Service . .
= Plant Materials Program Plant community restoration (S. Texas)

Py = —> P

Catarina blend of perennlal bunchgrasses: plains bristlegrass (Setaria vulpiseta)
and streambed bristlegrass (Setaria leucopila)

« provide nesting cover to grassland birds
» seed eaten by wildlife, including bobwhite quail and Rio Grande wild turkey
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Presenter
Presentation Notes
As a blend mixing 3 accessions of bristlegrasses with varying degrees of dormancy, which is important in areas with low precipitation.
Catarina blend of 1 accession of plains bristlegrass (Setaria vulpiseta) and 3 accessions of streambed bristlegrass (Setaria leucopila)
Sold as a specialized mix.  Includes accessions of different degrees of dormancy so that if conditions are not favorable to immediate germination and establishment there will still be seed available on the site for delayed germination.  This is desirable were it gets used in areas of low precipitation.


@ , - THE XERCES SOCIETY For forage

FOR INVERTEBRATE ( ONSER\.-\TION
FOONUGERERA Y LA : 1 IS D U -
Is seedlng approprlate’?
If SO, qwck establlshment & palatablllty are key

e
™~
- ; e :. > > '. : B 1 v i .-;‘\-
‘Some common warm season native grasses in.the southeast o 0 g L
» splitbeard bluestem, Andropogon ternarius g : — M
= 'ﬂeertongue Dtchaﬁthehum Spp. . T . I : "Tj_;.,i . NI - "‘*’,{‘"“* o
:- Indian grass; Sorghastrum nutans ” “-»'5; N A T N b e, ﬁ,ﬁg Xy
- . . p ,i.. o -.-.'__ . . _*_1: - o A ; s i w; A
ds purplé"iovegra§s Eragr‘d'sU:S SpeCtab”lS "2 n TR ‘o Photo: Nancy Lee Adamson
: ~ _ A g e, ; "wﬁ?nf 7l T f..,t VA L - 5 %


Presenter
Presentation Notes
We have a huge diversity of native grasses that evolved with grazing wildlife.  Native warm season grasses can be valuable forage, but there is less nutrition information on some of our native grasses than some introduced species.  In this group, Indian grass is recognized as valuable forage.


@ THE XERCES SOCIETY For forage

ﬁ FOR INVERTEBRATE CONSERVATION

AT T et e th Wl
Managed |nten3|ve rotatlonal grazmg helps

_ *» Restore plant roots & soil health

. * Support beetle populations that help break

*  down cowpies and return nutrients to soil

~» Forbs reestablish from seed bank

* + Reduce weed problems

Links to resources on managed & winter '
grazing (stockpiling) in additional resources

Photo Nancy Lee Adamson

-



Presenter
Presentation Notes
Managed intensive rotational grazing can have a dramatic impact on the quality of existing forage within two to three years. There are a lot of great webinars on grazing among the www.conservationwebinars.net programs.


oK

%/ 'HE XERCES SOCIETY For conservation biological control (IPM¥)

‘ﬁ FOR INVERTEBRATE CONSERVATION

Refuge that includes nectar for predators & parasit'ouis
when annual crops are harvested is vital

sand wasp
milkweed, A
sand wasps C
to feed their you

¢

ad

*IPM stands for Integrated
Pest Management

Photo: Nancy Adamson


Presenter
Presentation Notes
More and more farmers are seeking ways to reduce off-site inputs and increase the quality of their produce. Protecting habitat and/or adding floral resources to support predators and parasitoids can help to greatly reduce crop pest populations.


¥ X ERCES SOCTET . .
24/ THE XERCES SOCIETY For pollinators & other wildlife

_'& FOR INVERTEBRATE CONSERVATION

Diversity & blooms through the season are vital
Choose seed to fill gaps in bloom periods & provide specific nutrients or shelter

deza), tick tre
rich in protei



Presenter
Presentation Notes
For pollinators and wildlife, the more diverse in terms of flowering times and structure, the better. 


@{' |

IHE XERCES SOCIETY Grasses have many roles in natural communities

} FOR INVERTEBRATE CONSERVATION

Grasses are vital in fire adapted communities as fine fuel.
They shelter groundnesting birds, bumblebees, and other wildlife.
- They are host plants for larvae of grass skippers and some true butterflies.

1

B

gemmed satyr
oy Enodia anthedon

Gemmed satry larvae (caterpillars) eat river oats, Chasmanthium spp.

- Photo: Dennis Burnette, Carolina Butterfly Society



Presenter
Presentation Notes
Diversity in many natural communities depends on periodic disturbance.  Unless fire has been suppressed for too long, in fire adapted communities, the fire will move through relatively quickly and leave many unburned patches. The burning opens space, releases nutrients, and allows some species to germinate. While fire itself can be harder on butterflies than bees, many of the grasses that are vital for fire are also host plants for some grass skippers and true butterflies.


®

.. 'HE XERCES SOCIETY For Iong term maintenance

I::.__ FOR INVERTEBRATE CONSERVATION

- | EE.I f O B N LI Hi 4
Many plant communities require periodic disturbance—fire, grazing,
!or mowing—to thrive. Some seed needs fire (smoke) to germinate.
. l ' i.q.* 3 '

i
| .

]

:

I
=

BT ot g i : NCTREX team burning a longleaf pine
' .~ . savanna, February 2015

Photo: Nancy Adamson



Presenter
Presentation Notes
Again, disturbance is a natural part of many communities and can help maintain vigor and diversity.


N

.- THE XERCES SOCIETY
} FOR INVERTEBRATE CONSERVATION

Bringing restoration seed into the trade

With growing interest in ecological restoration, particularly using local ecotypes,
more regionally local seed is becoming available every day.

“sachem pair on American basketflower,
Centaurea americana, in Texas, an
annual native plant newly available in
the seed trade

The Plant Conservation Alliance, consortium of public and private organizations
and individuals working to conserve native plants http://www.nps.gov/plants. Photo: Anne Stine



Presenter
Presentation Notes
We’ve seen tremendous growth in the availability of native seeds. Besides the Plant Materials Centers and private seed growers, many groups and individuals are working to make more locally appropriate seed available for restoring the communities we inhabit.  As Sudie and Jennifer highlighted in their programs, creating more diverse mixes can actually help lower costs, besides providing many ecological benefits.

Native American Seed. 2015. Responsible beauty: The Wildflower Issue (seed catalog). http://www.seedsource.com/NAScatalogfall/index.html. [Note: Tells the story of being introduced to and making American basketflower, Centaurea americana, seed available.]


7%

] R S S Additional Resources: The USDA-NRCS

FOR INVERTEBRATE CONSERVATION

: ' CaRT B
Natural Resources Conservation Service -
Technical and financial assistance for conservation A
, -t

!

" o " Photo: Buz Koot

u-r“"__\h —

il Contact your local NRCS District . SC NRCS

; .. restoration
LW Conservationist: g : E
Service planting

¥ e = W e W . ————


Presenter
Presentation Notes
For specific information about NRCS programs to support conservation, your first point of contact should be your local NRCS service center. 

http://www.nrcs.usda.gov/

fs The most long lasting and resilient plantings '. /
are |nsp|red by natural communltles : ] /
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' gulf fritillary butterflles nectarlng on chaffhead Carphephorus bellidi, in SC as they migrate
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long-horned bee

on lanceleaf coreopsis,
Coreopsis lanceolata

Thank you! Questions?
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"The U.S. Department of Agriculture (USDA) prohibits discrimination in all
its programs and activities on the basis of race, color, national origin, age,
disability, and where applicable, sex, marital status, familial status, parental
status, religion, sexual orientation, genetic information, political beliefs,
reprisal, or because all or a part of an individual's income is derived from
any public assistance program. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means for
communication of program information (Bralille, large print, audiotape, etc.)
should contact USDA's TARGET Center at (202) 720-2600 (voice and
TDD). To file a complaint of discrimination write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-
9410 or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an
equal opportunity provider and employer."
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