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Introduction

Pollinators are an integral part of ecosystems, providing
pollination to both wild plants and agricultural crops.
While there are many species that contribute to
pollination, bees are considered the most efficient
pollinators. In North Carolina, there are at least 564
different bee species. These species have diverse
characteristics and can differ in their size, activity
period, foraging behavior, nesting habits, and
nutritional needs. In recent years, concerns about
pollinator population declines have increased. There
are many drivers causing these losses, but one

driver that can be readily addressed is habitat loss.

By establishing or rehabilitating areas with flowering
plants, we can see immediate benefits to the local bee
community. This habitat also supports other beneficial
insects, such as predators and natural enemies of plant
pests. While planting flowering habitat has become a
common practice, we know that it can be intimidating
to get started. This document is designed to help with
that! While we designed this document with a focus
on small farms, these practices can be implemented

in many other land use types. However, we recognize
that there are many ways to do this and you may have
preferences outside of this document. That is okay.
We view this habitat as a living project that will change
through time and depending on a person'’s personal
preferences. Feel free to explore and test out new
things. But if you do not know where to start and need
help getting some plants in the ground, we developed
the following steps for you!

Step 1: Site Selection

When deciding where to establish your habitat, take
into consideration your own goals and the unique
features of your land. Features such as drainage, sun
exposure, shade, slope, soil type, and proximity to
crops will all affect your decisions. Since this habitat
uses perennial plant species, it should be considered a
semi-permanent addition to your land.

We recommend selecting an area to install habitat
that is near where you want pollination, but is out of
the way, such as in a field margin or by a woodline. If
there is an area that is unsuitable for farming or other
purposes, consider using it for this habitat! However,
if it is your preference, you can install the habitat in a
highly used area or in between crop fields. Either way,
typically the sunnier the location the better!

Step 2: Plant Selection

Once you have an idea of where your habitat will be
installed, you can begin making more informed plant
selection decisions. There are many pollinator-friendly
plants to choose from so when making your selections
consider:

1. Selecting a diverse mix of plant species to
support a diverse mix of pollinators: this
includes different bloom colors, shapes, and sizes.

2. Selecting plants that bloom across the
seasons: it is important to have at least a few
species blooming each month from March -
November when possible.

3. Selecting plants that are adapted to your
area and grow well together: consider a plant
species’ light tolerance, drought and/or moisture
tolerance, growth speed, propensity to spread,
and height compared to species that will be
planted nearby.

4. Selecting plants that interact well with other
wildlife: are there other insects, such as predatory
insects, that can be supported with the habitat as
well? Do you need to worry about deer pressure
or other herbivory?

This step can be overwhelming so we have included
a plant species list that you can use in Table 1. When
making this list we selected perennial plants that are
known to support pollinators and other beneficial
insects, bloom at different times of the year, and
have different bloom colors, shapes, and sizes. The
species we included are native, or naturalized, to the
southeastern U.S. There are many benefits to using
native plant species including drought tolerance,
better establishment, and appropriate resources for
wildlife. However, we recognize there are many non-
native plant species that can provide resources for
wildlife too. The most important factor when deciding
which plant species to include is ensuring you are
not planting any invasive species (see Resources).
Generally speaking, the more plant species and varied
plant characteristics you include, the more abundant
and species-diverse the pollinator community you
support will be. To provide the best long-term habitat
for pollinators, focus on including perennial plant
species or self-seeding annuals.

Another consideration is whether you want to use
plant plugs or seeds. Using plugs allows you to
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TABLE 1. PLANT SPECIES LIST AND CHARACTERISTICS

Scientific Name (Abbreviation)

Common Name

Bloom Season

Other Benefits

Asclepias tuberosa (At) Butterfly Weed Spring - Summer Monarchs
Baptisia australis (Ba) False Indigo Spring - Summer Nitrogen fixing
Coreopsis verticillata (Cv) Tickseed Summer - Fall Drought tolerant
Eupatorium altissimum (Ea) Tall Boneset Summer - Fall Nesting resource

Echinacea purpurea (Ep) Purple Coneflower Spring - Summer Medicinal
Gaillardia pulchella (Gp) Blanket Flower Spring - Fall Medicinal

Liatris squarrulosa (Ls) Blazing Star Fall Drought tolerant
Monarda clinopodia (Mc) Basil Bee Balm Summer Deer resistant
Monarda fistulosa (Mf) Wild Bergamot Summer Deer resistant
Monarda punctata (Mp) Spotted Bee Balm Fall Natural enemies
Pycnanthemum tenuifolium (P1) Mountain Mint Summer Nesting resource
Rudbeckia hirta (Rh) Black-Eyed Susan Summer Nesting resource
Symphyotrichum grandiflorum (Sg) Aster Fall Nesting resource
Solidago rugosa (Sr) Goldenrod Summer - Fall Natural enemies
Vernonia glauca (Vg) lronweed Fall Drought tolerant

choose exactly where a plant goes, providing you
more control and organization when installing your
habitat. Additionally, because plugs have established
root systems, this increases the establishment rate.
Note that your plugs will be most successful when
you provide them with adequate irrigation and add

a light layer of mulch. Since plant plugs require this
initial care and may be more expensive, you might
consider starting with a small area and continuing to
build out your habitat year after year. It is also helpful

to contact nurseries ahead of time (see Resources) to
inquire about plant species’ availability. You may need
to adjust your plans based on nursery availability. With
these considerations, we still recommend using plugs,
and designed this document with that in mind (see
photos). As an alternative, you can also install habitat
using a native seed mix. Seed mixes will be cheaper
than plugs and can cover a larger planting area.
However, there will be less certainty over planting
outcomes and likely a lower establishment rate.
Consider your specific situation and what makes the
most sense for you.

Step 3: Site Preparation

Now is the time to decide what the layout of your
habitat will be. Be mindful of orientation — taller plants
may shade out smaller plants if positioned in such

Penstemon plant plug showing the established root system.
Photo: Emma Marzolf
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a way that they create shade — as well as landscape
features such as soil type and soil moisture. We have
created a layout that you can use in Figure 1. Note that
to follow our design, you must include both Block A
and Block B; however, you can change the orientation
of each block and repeat each block multiple times to
fit the needs of your space. Think of the blocks as a
modular design (Figure 2).

Before you plant anything, the MOST important
action you can take is to remove turf and preexisting
vegetation so that desired species can establish.
There are several ways to do this, and each method
has pros and cons.

1. Solarization: Laying thick clear plastic over the
area where the habitat will go (multiple kinds of
plastic can work, but greenhouse plastic may work
faster). Water the area thoroughly, pull the plastic
tight against the ground, and secure the edges.
Leave the plastic in place for 1-2 months during the
summer before you expect to plant. Solarization
requires sunny, hot weather to work and will be
less effective if the weather is cloudy or rainy
during much of the covered period.

2. Smothering: Covering the area with cardboard
or silage tarps to block sunlight to kill existing
vegetation and prevent seeds from germinating.
This can take several weeks or months.

FIGURE 1. PLANTING BLOCKS

Block A

3. Tillage: Inverting the soil with a bottom plow to
kill and bury weeds and other vegetation deep in
the soil; can be done in combination with shallow
tillage with a disc followed by a silage tarp for
maximum effectiveness. Note that this method
does disturb the top soil so may not be ideal in
some situations. Additionally, this method could
turn up unwanted plants from the soil seed bank.

4. Manual Removal: Removing plants manually or
with hand tools (more suitable for small areas).

5. Herbicide: Applying herbicides to unwanted plants
and turf to quickly kill them. Note that chemical
inputs can be harmful to wildlife and that organic
farmers are prohibited from using synthetic
herbicides.

We do not recommend adding any soil amendments,
unless you have a specific, preexisting concern about
the soil in the area where the habitat will be installed.
In fact, most native plant species grow better without
soil amendments.

Finally, we recommend providing irrigation, up to one
year in the absence of adequate rainfall (about one
inch of rain per week), to the habitat to ensure the
plants successfully establish. Note that irrigation is not
needed in the winter months. If you plan to install an
irrigation system to achieve this, it's best to install it
prior to planting to be ready to irrigate immediately.

Ba*| Pt | Pt [Mp| Sr |Ea*| Mf | Rh | Ls | Ea | At | Gp

Mf|Rh [Mc|Ep | Vg | Sr | Sg | Sg |Ba*|Ba*

feet

Block B

Pt | Pt |Mp| Sr [Ea*| Mf | Rh | Ls [Mp| At | Gp | Cv

Mf|Rh [Mc|Vg | Sr|Sg|Sg| Sr |Mp]| Ls [Ba*

*Species planted with 18 inch spacing
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Step 4: Planting

Now that you have selected your planting layout and
prepared your planting area, it is time to put the plants
in the ground! See our planting layout for guidance
(Figure 1). When using plant plugs, we recommend
planting them in the ground in the fall (around late
October through the end of November, depending on
your location and conditions) to allow them time to
establish before experiencing any winter temperature
stress. If using a seed mix, we recommend waiting
to put the seed out until after the last frost, but you
should reference the instructions included on the
specific mix you buy for more details.

When using plant plugs, it is best to lay down a layer

of mulch over the area after planting. We have found
this greatly increases establishment success of the

FIGURE 2. MODULAR BLOCK EXAMPLES

Block A Block B Block A Block B
Block A Block A Block B
Block B Block B Block A
Block A
Block B

Project team installing pollinator habitat following the layout and
guidelines provided in this document. Flags were used to mark planting
locations for each plant plug. Photo: Hannah Levenson

plugs and greatly reduces competition from weeds or
other unwanted plants.

Our layout uses 12 inch spacing in between each
plant to allow for growth. However, for long-term
maintenance you may consider widening this spacing
to allow plant species that are known to spread more
growing space. Note, though, that wider spacing may
result in increased weed pressure and maintenance.
You may also find it useful to mark each plant species
with an ID tag until you are acquainted with what they
look like and where they are.

Step 5: Maintenance

Maintaining the habitat after planting requires
intentional care and can include weeding, irrigating,
and re-planting species that did not successfully
establish. Over the course of multiple seasons, you
may see a shift in the flower species that return and
you may need to replant some, depending on your
goals. You should also expect to need to remove
unwanted species from the habitat as well as faster
growing species that may outcompete other planted
species if left unchecked. Just because a plant is
native, doesn’t mean it is well behaved! You should
view the pollinator habitat as a living thing that will
require maintenance to thrive, not something you
leave unattended after installation. Adding a layer of
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mulch each year and mowing around the edges of

the habitat can help reduce the establishment of turf
and other unwanted plant species. You should also
keep an eye out for periods of drought where irrigation
may be needed.

Over the winter, think about how you can support
wildlife with the habitat. WWe recommend leaving
stems untrimmed until first frost, to allow birds to

eat the seeds or for seeds to drop to the ground for
the next season’s growth. After the first frost, we
recommend trimming stems back to between 18 - 24
in. to provide nesting habitat for stem nesting insects,
including bees! After you trim these senesced stems
once, do not trim them again as they could have nests
inside. Only trim the stems of the most recent year's
growth each year.

If you follow these recommendations, you will provide
pollinators and other beneficial insects with diverse
habitat, supporting ecosystem functioning.

Other Resources

NC Invasive Plant Council’s list of invasive species:
nc-ipc.weebly.com/nc-invasive-plants.html

North Carolina Pollinator Toolkit:
ncbg.unc.edu/plants/pollinator-central/

North Carolina Pollinator Toolkit plant list:
tinyurl.com/TNCBG

North Carolina Extension Gardener Plant Toolbox:
plants.ces.ncsu.edu/

NC Cooperative Extension’s Pollinator Paradise
Demonstration Garden information:
go.ncsu.edu/pollinator-garden

NC State Extension Pollinator Portal:
pollinators.ces.ncsu.edu/

NC Native Plant Society's nurseries list:
ncwildflower.org/native-plant-nurseries/
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