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Preface

The Monarch Wildlife Habitat Evaluation Guide (WHEG) is used by NRCS staffs as a planning tool to
evaluate current habitat conditions at the assessment area scale, not at the farm or ranch scale.
Following the assessment, a rating (poor, medium, good or excellent) is assigned to each assessment
area.

The ratings are used to recommend monarch habitat improvement alternatives for each assessment
area, and to predict outcomes (improvement of ratings following implementation of alternatives).

An essential function of the Monarch WHEG is inventorying the current plant community. This
information is used to develop habitat improvement alternatives. If the existing herbaceous community

is inventoried with the belt transect method, then identification of key monarch plant species is

required in order to make informed decisions on whether existing habitat is adequate. If inadequate,

the WHEG will direct the planner to the conservation practices needed to create desirable breeding or >~
nectaring habitat for the monarch. In this appendix there are three different technical support ;
documents to assist staff in Kansas, Oklahoma and Texas in making these informed decision

i Monarch WHEG List for inventorying the existing plant community

. Plant Identification Guide for identifying key plants on the lists
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Introduction

A proper understanding of the feeding behavior of
the monarch butterfly (Danaus plexippus) and its
preferred nectar plants is essential to conducting an
evaluation of monarch habitat. The data obtained
during the application of the Monarch butterfly
Wildlife Habitat Evaluation Guide (WHEG) will be
used to develop habitat development alternatives
for eventual presentation to the decision maker.
The information offered here will assist in steps 3-6
of the Conservation Planning process (NRCS 2014).

¢ Step 3: Inventory Resources

Photo: Anne Stine, Xerces Society

* Step 4: Analyze Resource Data ] ) . .
Figure 1: Monarch butterfly nectaring on blue mistflower (Conoclinium

e Step 5: Formulate Alternatives coelestinum)

* Step 6: Evaluate Alternatives

Larval Monarch Feeding Behavior: Immature, free living instars (caterpillars) of the monarch butterfly
are obligate specialists on the leaves of some species (primarily within the genus Asclepias) of milkweed.
It is through this ingestion of milkweed foliage as larvae that monarch butterflies gain the toxic
cardenolides which deter predation (Roeske et al. 1976) by birds and mammals.

Adult Monarch Feeding Behavior: Adult monarchs rely on high-quality floral nectar to meet their energy
requirements. Monarchs feed by rolling out their proboscis (long flexible straw) to extract nectar near
the surface of the flower (Krenn 2010). A feeding monarch perches on a flower and then moves their
proboscis around finding nectar from different locations (Figure 1). For this reason, monarchs prefer
plants that have relatively flat surfaces (sunflowers) or long multi-flowering inflorescences (gayfeather),

where the nectar is easily accessed. In reviewing the plant lists provided in this document, the user will
find many species in the Asteraceae family (sunflower family). Common characteristics of this family
include clusters of flowers with shallow, easily accessed nectar. In contrast, deep tubular flowers such as
honeysuckles (Lonicera spp.) and many legumes are not used by monarchs.

Migration and Nectaring: In the fall, eastern U.S. monarchs migrate long distances from across their natal
range to their overwintering locations in Mexico (Brower 1995). In many ways, the biology of this
migration remains a mystery, but most research suggests that they accomplish long distance travel by

catching air currents and riding thermals using the soaring/gliding approach common to many other long
distance migrants (Gibo and Pallette 1979). Brower et al. (2006) suggests that monarchs do not prepare
for this long migration by storing energy (lipids), as these lipids would increase body mass and reduce
flight efficiency. Rather, they consume only enough nectar to support the migration. As they near the
overwintering locations in Mexico, they significantly increase lipid consumption to build energy reserves
essential for their long dormant period (November-March) when they are exposed to cold and wet
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conditions but do not feed. Accordingly, late-season nectar sources of the southern Great Plains are
considered of critical importance for wintering survival (Brower et al. 2012).

This document provides two species lists and a plant identification guide for use by conservation
planners.
* Monarch WHEG List: The first list is for use by conservation planners in the application of the
resource assessment portion of the Monarch Wildlife Habitat Evaluation Guide: Southern Great
Plains edition. This process requires identifying and inventorying vegetation. Some species on
this list are grouped to facilitate a more rapid assessment. For example, there are many species
of blazing star, also commonly referred to as gayfeather. These are all in the genus Liatris.
Identification of Liatris to species adds little value to the habitat assessment process. As such
they are combined into the Liatris group.
¢ Monarch Planting List: The second list is used in making planting recommendations for
improvement of monarch habitat. For all planting recommendations, at least 60% of the seeds
pure live seed (PLS) in the forb component should come from this list.

* Plant Identification Guide: The guide contains identification sheets of plants in the WHEG and
planting list. The guides are organized alphabetically by common name used by the USDA-NRCS
PLANTS Database (http://plants.usda.gov).

The species included in these two plant lists were developed from a review of the literature and from
personal observations of many field biologists. Plant species which were reported to be of outstanding
value to the monarch were rated as “very high”, as were plants mentioned in multiple sources as
providing nectar to monarchs. Other plant species which were also cited as attractive to Monarchs but
with less frequency, were given the rating of “high” value. Recommended plants which were
commercially unavailable were left off the planting list. Some trees (Cercis canadensis) and shrubs
(Cephalanthus occidentalis, Baccharis spp., and Rhus spp.) provide excellent nectar sources to the
monarch. However, because the primary opportunity for habitat improvement occurs on grasslands in
this region, the lists are limited to herbaceous species.

If the application of the WHEG identifies a deficiency of milkweed on grazing lands, NRCS will provide
alternatives that will increase the frequency and/or density of native milkweed primarily through
implementation of NRCS conservation management practices (e.g. 314-Brush Management, 528-
Prescribed Grazing and 338-Prescribed Burning). If there are few to no milkweed (Asclepias spp.) plants in
or near the assessment area, incorporation of native milkweed seed may warrant consideration®. If
planting of perennial nectaring species (with or without milkweed) is deemed appropriate,
implementation of National Conservation Practices Range Planting (550) or Conservation Cover (327) will
be used. If the establishment of annual nectaring species is selected by the client, National Conservation
| Practice Standard Upland Wildlife Management (645) will be used.

Page 2

! Milkweed seed is less readily available for purchase in the southern Great Plains than in other parts of the
monarch migratory corridor. Availability and costs can prohibit inclusion of milkweed adapted to the assessment
area.

|
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Milkweeds (Asclepias spp.) (Figure 2): The occurrence of the three most common milkweeds in this
edition are largely determined by soil type. The deep clay soils in the Blackland Prairie of Texas, and
sandy soils of Texas, Oklahoma and Kansas support primarily green milkweed (Asclepias viridis). Some
refer to this species as green antelope horns. This
species is less drought tolerant than spider

milkweed, also referred to as antelope horns
(Asclepias asperula). Asclepias asperula is most
commonly found on shallow limestone soils,
common to the Edwards Plateau and portions of
the Texas Cross Timbers ecoregions (Griffith et al.
2007). Zizotes milkweed (Asclepias oenotheroides),
also called side-cluster milkweed, thrives in areas
with low vegetation (routinely mowed or heavily
grazed), and is more common in the south central
portion of the southern Great Plains. Based on an Photo: USDA-NRCS

invento ry by Calvert (1999), Asc/epias Figure 2: Asclepias asperula, a milkweed common to Texas in areas
oenotheroides appears to be less drought tolerant ~ With shallow limestone soils.

than Asclepias asperula and less tolerant of acidic soils than Asclepias viridis. A fourth species, butterfly
milkweed (Asclepias tuberosa) is adapted to deep loamy, non-alkaline soils that are not typically shallow
to bedrock. This species of milkweed occurs more commonly in Oklahoma and Kansas than in Texas.
Unlike seeds for the other three species of Asclepias mentioned in this document, commercial seeds for
A. tuberosa are readily available. Because butterfly milkweed is not well adapted to shallow and/or
calcareous soils, the opportunities for the use of this plant is limited within the southern Great Plains.
The species of milkweed with the greatest abundance and distribution in the Midwestern U.S is common
milkweed (A. syriaca). Seeds of common milkweed are commercially available, but it’s occurrence in the
southern Great Plains is primarily limited to eastern Kansas and northeastern Oklahoma. Common
milkweed is virtually non-existent in Texas. Planting of the non-native tropical milkweed (Asclepias
curassavica) is not recommended and shall not be included in any NRCS seeding mix recommendations.
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Important Plants of the Monarch Butterfly

Other Common Names: American basket flower, American knapweed, powderpuff thistle, shaving
brush

Scientific Name: Centaurea americana Nutt. Plant Symbol: CEAM?2
Family: Asteraceae

Duration: Annual Growth Habit: Forb/herb

Plant Height: 2 -6 ft. Blooms/Fruits: May - June

Distinguishing characteristics: Flower heads are thistle-like, 3 - 5 in. across, pink to light purple on the
outside with a cream colored center; the bracts under the flowering head resemble a woven basket with
each bract having fringed margins; leaves are alternate, arrow-shape, attach directly to the stem with no
leaf stalk, and have smooth margins (without serrations).

Pollinator Value: This flower provides high quality to nectar to many types of bees and butterflies.
Habitat: Dry to mesic soils, disturbed sites.

Note: This genus (Centaurea) also includes the non-native bachelor-buttons and highly invasive species
yellow star-thistle.

Colorado 5 g

Photo: USDA-NRCS
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Important Plants of the Monarch Butterfly
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Photo: Marcus Joseph,Lady Bird Johnsen Wildflower
Center

Close-up of flower
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Important Plants of the Monarch Butterfly

" Aaure Blue sage Mint Family 1]
Other Common Names: azure sage, pitcher sage
Scientific Name: Salvia azurea Michx. ex Lam. Plant Symbol: SAAZ
Family: Lamiaceae
Duration: Perennial Growth Habit: Forb/herb
Plant Height: 2 - 5 ft. Blooms/Fruits: July - November

Distinguishing characteristics: Sky blue flowers with a white center and a pronounced lower lip; leaves

linear to lance shaped, the lower ones falling off at flowering time; stems uniformly hairy with short
recurved hairs.

Pollinator Value: Blue sage is highly attractive to monarch butterflies, bumble bees, and other long-
tongued bees.

Habitat: Rocky & clayey prairies, uplands, pastures, roadsides, and fencerows.
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Important Plants of the Monarch Butterfly

-vin’s Ironweed Aster Fa-

Other Common Names: ironweed, western ironweed

Scientific Name: Vernonia baldwinii Torr. Plant Symbol: VEBA
Family: Asteraceae

Duration: Perennial Growth Habit: Forb/herb

Plant Height: 3 -5 ft. Blooms/Fruits: July - November

Distinguishing characteristics: Dark purple flower heads with dark green foliage; leaves narrowly lance

shaped, uniformly hairy on the lower surfaces, upper surfaces with very fine hairs; tapering to both the
tip and base of the leaf.

Pollinator Value: The plant is known to attract bees and butterflies.

Habitat: Open pastures & woodlands, savannahs, fencerows, overgrazed pastures.

Colotado
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Important Plants of the Monarch Butterfly

[ Bearded Beggartcks pster Famity

Other Common Names: awnless beggarticks, tickseed sunflower

Scientific Name: Bidens aristosa (Michx.) Britton Plant Symbol: BIAR
Family: Asteraceae

Duration: Annual or Biennial Growth Habit: Forb/herb

Plant Height: variable, 1 - 5 ft. Blooms/Fruits: April - October

Distinguishing characteristics: Leaves opposite on the stem, 1 - 2 times dissected with multiple
segments on each leaf; flower heads with bright to golden yellow rays and with a black and yellow
center; seeds with awns on top like most beggartick species.

Pollinator Value: Highly attractive to monarch butterflies and many other insects including native bees.

Habitat: Low moist ground, wetlands, and ditches.
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Important Plants of the Monarch Butterfly

I Photo: Mike Haddock

Stem and leaf

Seedling

Photo: USDA-ARS
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Important Plants of the Monarch Butterfly

[ Betonyleaf Thoroughwor pster Family

Other Common Names: Betonyleaf mistflower

Scientific Name: Conoclinium betonicifolium (Mill.) R.M. King & H. Rob. Plant Symbol: COBE4
Family: Asteraceae

Duration: Perennial Growth Habit: Forb/herb

Plant Height: 1 - 3 ft. Blooms/Fruits: March - June; September - October

Distinguishing characteristics: Leaves fleshy with toothed (pointed or rounded) margins; flower heads
pale blue to purple powder-puff clusters; stems spread across the ground with upturned stem tips,
rooting along the stem. Plants can be horizontal or spreading.

Pollinator Value: Betonyleaf mistflower is a valuable nectar source, favored by many bees and
butterflies. Male queen butterflies, another species of milkweed butterfly similar to the monarch, collect
alkaloids from the nectar of these flowers to use in their courtship of females. Males can be seen
nectaring in huge aggregations on these plants.

Habitat: Sands and sandy clays, coastal dunes, beaches, saltmarshes in TX and Mexico.
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