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WHY INTER-SEED FORBS & LEGUMES for MONARCHS?
Monarchs face many risks that are resulting in declining populations across their North American range.  The recent trend in monarch populations may dictate new and different objectives for established grassland fields.
Every monarch that successfully migrates to wintering sites in Mexico or along the California coast begins its life as an egg on a milkweed plant, and depends on nectar sources across miles of migratory flyway.[image: littledrill]    
Inter-seeding of native forbs and legumes can enhance areas for Monarch habitat if it includes an abundance and diversity of milkweed plants for breeding, and abundant nectar plants for fueling migrations.
SPECIFICATIONS
The following are specifications for inter-seeding forbs and legumes for monarchs.  Note that site preparation is critical and should be used in conjunction with the other disturbance techniques such as Prescribed Burning, Strip Disking, and Strip Spraying.
A) GENERAL
· NRCS Indiana (IN) Field Office Technical Guide (FOTG) standard (327) Conservation Cover will be used.
· Site preparation for inter-seeding should occur on only half of the area in a given year.  However, to maximize wildlife benefits, landowners are encouraged to perform management on one-third (⅓) of the area each of three (3) years if feasible.
· Site preparation for inter-seeding will be avoided on environmentally sensitive areas including:
1. Concentrated flow areas
2. Critical areas
3. Acreage within the first 20 feet of a practice that borders a water resource to avoid water quality resource concerns
4. Other areas where gully erosion is likely
· Mark environmentally sensitive areas on the plan map to ensure disturbance activities are avoided on these areas.
· Erosion from site preparation for inter-seeded strips will not exceed tolerable limits.
· Do not perform inter-seeding operations from April 1 through August 1 to protect the primary nesting period for grassland bird species.  It is also recommended, but is not required, to delay inter-seeding until after August 15 to reduce the chance of harming fledgling birds and other young wildlife.  Dormant seedings work well.
· Designated filter strips will be left adjacent to all water bodies to maintain water quality.  See NRCS IN FOTG Standard 393 - Filter Strip, 327 – Conservation Cover, and other buffer standards for additional guidance.
· Perform site preparation for inter-seeding operations along field contours, or across the slope, when practical.  Strips will parallel brushy or woody escape cover when feasible.
B) SITE PREPARATION
NOTE:  Except as indicated, all site preparation items below are required regardless of planting method used.
· Site preparation will result in a seedbed that consists of 40-70% exposed soil.
· Successful site preparation should begin the growing season before seeding.  Methods for controlling existing vegetation include the use of herbicides, tillage, or prescribed burning.  
· If spraying herbicide, work with a local consultant or Purdue Extension Specialist to determine the best herbicide combination and apply it at the appropriate time in the fall.  Follow the manufacturer's label rates and guidelines when applying herbicides.  Use herbicides rather than tillage on erosive sites.
· If burning is used for site preparation, see IN NRCS FOTG Standard (338) Prescribed Burning for additional guidance.
C) SEEDING DATES
[image: ]Plant the selected species within the dates specified in Table 1 below.
Inoculate legume seed before seeding with the proper Rhizobia bacteria specific for the species.  Re-inoculate seed if it was pre-inoculated more than 60 days prior to seeding.
D) SPECIES SELECTION
Pollinator Habitat specific to Monarch Butterflies
· When Monarch habitat is the primary purpose, mixes will consist of a minimum of nine (9) species.
· As part of the nine (9) species, include a minimum of 9 oz. of Common Milkweed (Asclepias syriaca), plus
a. 4 oz. of Swamp Milkweed (Asclepias incarnata) or other suitable milkweed for VPD-WD soils, or 
b. 4 oz. of Butterfly Milkweed (Asclepias tuberosa) or other suitable milkweed for MWD-ED soils.
· For the remaining 7 (minimum) species
a. Select 1 species from the early-bloom period
b. Select 3 different species from the mid-bloom period
c. Select 3 different species from the late-bloom period.  
d. Seed each species at a minimum of 1 ounce/acre (for a total of 7 ounces/acre, minimum).
e. At least 60% of the species will be rated “Very High” (preferred), or “High” for Monarch Habitat from the Monarch Specification Sheets. Following are examples (not inclusive) of suitable forbs:
	Native Legumes1
	
	

	Species
	Soil Moisture Tolerance
	Pollinator-Friendly
	Monarch Value

	Lead Plant (Amorpha canescens)
	WD – ED
	Yes
	High

	Prairie Clover, Purple (Dalea purpurea)
	MWD – ED
	Yes
	High

	Prairie Clover, White (Dalea candida)
	MWD – ED
	Yes
	High

	[bookmark: _GoBack]
Native Forbs1
	
	

	Species
	Soil Moisture Tolerance
	Pollinator- Friendly
	Monarch Value

	Aster, New England (Aster novae-angliae)
	VPD – WD
	Yes
	Very High

	Aster, Sky Blue (Aster azureus)
	MWD – ED
	Yes
	High

	Bee Balm, Spotted (Monarda punctate)
	MWD – ED
	Yes
	High

	Bellflower, Tall (Campanula Americana)
	SPD – WD
	Yes
	High

	Bergamot, Wild (a.k.a. Bee Balm) (Monarda fistulosa)
	SPD – WD
	Yes
	Very High

	Black-eyed Susan (Rudbeckia hirta)
	MWD – ED
	Yes
	High

	Black-eyed Susan, Sweet (Rudbeckia subtomentosa)
	VPD – MWD
	Yes
	High

	Blazing Star, Button (Liatris aspera)
	MWD – ED
	Yes
	Very High

	Blazing Star, Dwarf (Liatris cylindracea)
	MWD – ED
	Yes
	Very High

	Blazing Star, Marsh (a.k.a. Gayfeather) (Liatris spicata)
	VPD - WD
	Yes
	High

	Blazing Star, Prairie (Liatris pycnostachya)
	PD – MWD
	Yes
	High

	Blazing Star, Savanna (Liatris scariosa nieuwlandii)
	SPD – WD
	Yes
	High

	Compass Plant (Silphium laciniatum)
	SPD – WD
	Yes
	High

	Coneflower, Pale Purple (Echinacea pallida)
	MWD – ED
	Yes
	High

	Coneflower, Purple (Echinacea purpurea)
	MWD – ED
	Yes
	Very High

	Coreopsis, Prairie (Coreopsis palmata)
	MWD – ED
	Yes
	High

	Coreopsis, Tall (Coreopsis tripteris)
	SPD – ED
	Yes
	High

	Culver's Root (Veronicastrum virginicum)
	SPD – WD
	Yes
	High

	Cup Plant (Silphium perfoliatum)
	VPD – MWD
	Yes
	High

	Dock, Prairie (Silphium terebinthinaceum)
	SPD – ED
	Yes
	High

	Goldenrod, Riddell’s (Solidago riddelli)
	VPD – ED
	Yes
	High

	Goldenrod, Stiff (Solidago rigida)
	SPD – ED
	Yes
	Very High

	Goldenrod, Showy (Solidago speciosa)
	MWD – ED
	Yes
	Very High

	Hyssop, Yellow Giant (Agastache nepetoides)
	SPD – WD
	Yes
	High

	Ironweed, Smooth (Vernonia fasciculata)
	PD – MWD
	Yes
	High

	Joe Pye Weed, Spotted (Eupatorium maculatum)
	VPD – SPD
	Yes
	Very High

	Joe Pye Weed, Sweet (Eupatorium purpureum)
	SPD – WD
	Yes
	High

	Lobelia, Great Blue (Lobelia siphilitica)
	VPD – MWD
	Yes
	High

	Milkweed, Butterfly (a.k.a. Butterfly Weed) (Asclepias tuberosa)
	MWD – ED
	Yes
	Very High

	Milkweed, Common (Asclepias syriaca)
	SPD – ED
	Yes
	Very High

	Milkweed, Prairie (Asclepias sullivantii)
	SPD – MWD
	Yes
	High

	Milkweed, Purple (Asclepias purpurascens)
	MWD – WD
	Yes
	High

	Milkweed, Swamp (Asclepias incarnata)
	VPD – SPD
	Yes
	Very High

	Milkweed, Whorled (Asclepias verticillata)
	MWD – ED
	Yes
	Very High

	Obedient Plant (Physostegia virginiana)
	PD – SPD
	Yes
	High

	Rattlesnake Master (Eryngium yuccifolium)
	MWD – ED
	Yes
	High

	Rosinweed, Entire-Leaf (Silphium integrifolium)
	SPD – ED
	Yes
	High

	Sunflower, False (Heliopsis helianthoides)
	SPD – ED
	Yes
	High

	Sunflower, Sawtooth (Helianthus grosseserratus)
	VPD – WD
	Yes
	Very High

	Vervain, Blue (Verbena hastate)
	VPD – SPD
	Yes
	High

	Vervain, Hoary (Verbena stricta)
	WD – ED
	Yes
	High

	1Additional species can be found using the IN Natural Resources Conservation Service (NRCS) Seeding Tool.
(-) = not rated


E) PLANTING METHODS
Drill Seeding:  Ensure the drill is designed to handle the seed being planted (especially important for native forbs and legumes).  Many Quail Unlimited and Pheasants Forever chapters, as well as local Soil and Water Conservation Districts, have native grass drills available.  Set the drill to provide an ideal planting depth of no more than one-fourth (¼) inch unless otherwise directed.  Seeding native forbs and legumes deeper than one-fourth (¼) inch will lead to potential failure.  Soils that are too wet or too dry can also cause improper seed placement.
Broadcast Seeding:  Seed may be broadcast if completed in a uniform manner.  Pre-mixing the seed with 200 lbs. per acre of pelletized lime and utilizing an airflow applicator is also effective.  Seedbeds should be worked to a minimum depth of three (3) inches and firmed before seeding.  The seedbed should be culti-packed before and after seeding.  It is acceptable to see up to one-third (⅓) of the seed on the soil surface.  Wind speed should be 15 M.P.H. or less when broadcasting.
The Indiana Department of Natural Resources, Division of Fish and Wildlife also has detailed information on seeding native forbs and legumes at http://www.in.gov/dnr/fishwild/files/warmgrass.pdf.
CONSIDERATIONS
· Inter-seeding should be planned for the least erosive parts of fields and not in places where gully formation is a problem.  CAUTION:  Disturbance activities in the late fall on highly erosive sites may cause erosion to occur over the winter months.
· Consider spot-spraying areas in advance of disturbance where noxious weeds, such as Canada thistle and Johnsongrass, or other troublesome species, such as Reed Canarygrass, exist.  Using no-till as a seeding method, rather than disking, will also reduce the potential for exposing seeds for unintentional establishment of these species.
· Landowners should be wary of tile blowholes, groundhog holes, fallen tree limbs, and other hazards that may have developed since they were last in the field.
· Where the existing vegetation is extremely thick, tall, or rank, prescribed burns, herbicides, or mowing the season prior to seeding will be required for successful establishment of the milkweed and other forbs.  
· Give the highest priority for treatment to areas that are dominated by a single plant species, especially a dense, monotypic stand of grasses such as fescue or smooth brome.
· Some seeding mixtures contain seed that is extremely small and thus have very low seeding rates.  This may make it difficult to set seeding equipment to uniformly seed these low rates of very small seed.  Under these circumstances, a carrier may be needed to add enough volume to the mix for proper metering.  The carrier should be no larger than the largest seed species and have similar shape, density, and texture to the majority of the seeds in the mix.  The carrier can be an inert material that does not have abrasive properties that may cause damage to the equipment or the seed.  Inexpensive seed that will have no significant negative impact on the purpose of the seeding may also be used - vernal alfalfa (unimproved varieties) at one (1) to two (2) pounds per acre is a viable option as a forb/legume carrier.
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Seeding Date Criteria
Table 1: SEEDING WINDOWS for PERENNIAL VEGETATIVE COVER IN INDIANA

Plant Species
Cool Season Grasses Dormant®
Forage Legumes Dormant*
Native warm season plants Dormant*

Native Wildryes
" Tall Fescue and/or Perennial Ryegrass only, Legend
with a mulch cover, Primarily for Critical Areas. Suitable seeding dates for all of Indiana
# Dormant/Frost seeding from December thru Flood plains and ponded soils

February. Increase seeding rates by 25%. Not for
Critical Areas or new forage establishment.

Dormant’
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