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Overview

1.  Monarchs in Arkansas

2. What is Arkansas Doing

3. “Monarch and Pollinator Habitat”

4.  Resources

5.  Success Stories



Meet the Pollinators

6 Main Invertebrate Groups
• Butterflies
• Flies
• Moths
• Wasps
• Beetles
• Bees

“Bees are the only pollinators to consume 
pollen and nectar as larvae and adults… 

Bees are the preeminent pollinators in most 
landscapes because they’re the only animals 
that are intentionally moving pollen through 
the landscape.” 
– Rich Hatfield (Xerces Society)

Source: Rich Hatfield – Xerces Society (2019) “NAA Webinar: The role of honey bees in Natural Areas – a conversation”



Native Bees

Approximately 4,000 species of 
native bees in N. America

Native bees have special habitat 
requirements:

1. Foraging Habitat

2. Nesting Habitat

3. Overwintering Habitat

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)



Native Bees in Arkansas

• This collection represents 
approximately 200 species of 
native bees

• Arkansas likely has 400-650 
species of bees

Photo Courtesy of Coleman Little.



Generalists vs Specialists



European Honey Bees
(Apis mellifera)

• Important pollinators to agriculture

• Managed pollinators

• Can also forage on native plants

• Plight of the pollinators



Solitary vs 
Social Bees

• More than 90% are solitary bees
• Each female constructs and provisions her own nest 

without any help from other members of her species

• Less aggressive than honey bees typically because they 
don’t have a hive to defend

• Bumble bees are the best-known native social bees
• 200+ species of sweat bees that sometimes nest socially

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)



• 47 Bombus species in N. America

• Annual colonies

• Cavity-nesters
• Tree cavity

• Tussock of grass

• Abandoned rodent nest

• Sonication or Buzz-Pollination

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)

Bumble Bees



Ground-Nesting Bees

• About 70% of N. America’s native 
bees (roughly 2,800 species) are 
solitary ground-nesters

• Dig in bare or sparsely vegetated 
soil, depending on species:
• Varies from flat ground to vertical 

banks

• Nest configurations range from a 
single short tunnel, to complex, 
branching tunnel systems

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)



Wood- and 
Tunnel-Nesting Bees

• About 30% of N. America’s native 
bees (around 1,200 species) are 
tunnel-nesters

• Many tunnel-nesting species use:
• Abandoned beetle burrows in 

standing dead trees or limbs

• Some chew out pith of dead, dry 
stems and twigs from such plants as 
elderberry and blackberry

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)



Courtesy of Heather Holm



Bee Houses

• Be wary of mass-produced bee 
houses
• Not proper dimensions
• May not be able to be properly 

sanitized

• Check Xerces Society website for 
these handouts:
• “Tunnel Nests for Native Bees”
• “Nests for Native Bees”

Remember, the key message 
always comes back to planting 

Arkansas Native Plants



Native Bee Populations 
Are in Decline

• Not much is known about our 
native bee species
• Biology
• Populations/distribution

• 40% of pollinator species may be 
at risk of extinction

• Bumble Bee 
• In N. America, ¼ of all bumble bee 

species are in a threatened or near 
threatened category (source: IUCN 
Redlist)

Source: Rich Hatfield – Xerces Society (2019) “NAA Webinar: The role of honey bees in Natural Areas – a conversation”

Graph: Rich Hatfield – Xerces Society (2019)



ESA and AWAP

• Petition to List
• Bombus pensylvanicus

• Bombus fraternus
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Monarch caterpillars are host plant specialists
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Create Habitat!
Plant Arkansas Natives!



Remember: Not All Pollinator Habitat 
Has To Be Planted





Best Plants for 
Pollinators?

It depends!

The best plants for pollinators, are 
the native plants that will grow in 

the conditions of your yard

*oversimplified, but still a good rule of thumb*



Some* Monarch Favorites
• Milkweeds (Asclepias spp.)

• Mountainmints (Pycnanthemum spp.)

• Asters (Symphyotrichum spp.)

• Blazingstars (Liatris spp.)

• Ironweeds (Vernonia spp.)

• Joe Pye (Eutrochium spp.)

• Coneflowers (Echinacea spp.)

• Goldenrods (Solidago spp.)

• Beebalms (Monarda spp.)

• Sunflowers (Helianthus spp.)

REMEMBER, we’re aiming for a diversity of native 
blooms throughout the growing season. This is just a 

list of examples.  
Goldenrod spp.



How Do I Know WHAT 
Is Native?

• BONAP – website
• County-level data

• USDA PLANTS database is similar

• Atlas of the Vascular Plants of Arkansas
• Free pdf download

• Lady Bird Johnson Wildflower Center
• Limited – only gives native ranges to the 

state-level

• Some valuable info on plant characteristics 
that BONAP/PLANTS/Atlas do not provide

• Good resource for general public and photos





What Is Arkansas Doing?



• Conservation organizations

• Agricultural organizations

• Local, state, and federal 
government agencies

• Private and public businesses

• Academia

• Utilities

• Private landowners

Arkansas Monarch Conservation Partnership







Focuses on:

1. Habitat

2. Outreach and Education

3. Research and Monitoring

4. Collaborations and Partnerships

ArkansasMonarchs.org



High Diversity
The Entire Growing Season
Flower size, shape, and structure
Includes Milkweeds
Managing to Benefit All Pollinators and 
Other Wildlife

Monarch and Pollinator Habitat







Sarah Geurtz





Remember: Not All Pollinator Habitat 
Has To Be Planted



General 
Considerations

• No matter the size or establishment method SITE PREP will 
be the same

• Kill existing vegetation

• Typically non-native sod grasses

• Do NOT till the soil, especially AFTER site prep 

• Undo all site prep

• Increase weed pressure/competition



Where To Get Plants?

Native Seed Vendors

• Large-scale projects should work with 
local biologist who provide free 
technical assistance
• AGFC Private Lands Biologists

• Quail Forever Farm Bill Biologists

• Ecoregion seed mixes
• Think of them as “recipe cards”

• Quotes from vendors



Importance of Biodiversity 



As simple as it sounds…

• The more diverse a 
landscape/habitat/system is, 
the more life it supports and 
the healthier the ecosystem

• Not just an example for 
agriculture…
• Lawns

• Monocultures

Importance of Biodiversity 



Expectations





Reminder for Leslie to touch base with Ryan for 
management portion of this so he’s prepped



How to 
Establish and 

Manage a 

Pollinator 
Plot A N A S T A S I A  S W E R C Z E K



POLLINATOR

Establishme
nt

M O R G A N  M E A D O R

P F Q F

BLACK-EYED SUSAN

PARTRIDGE PEA

LANCELEAF COREOPSIS

P F Q F



Pollinator MixExample



Seed VendorsNative



Scenario ReportEQIP

DO NOT USE THIS



PREPARATION

Site 01 Key is to eliminate/reduce 

competing vegetation.

02 Prepare seedbed to ensure good 

seed/soil contact.

03
Goal is to get to at least 50% bare 

ground. (75-100% is better)

04

05

In general, fertilizer is not

 needed, especially N.

Adding lime may hinder 

 forb establishment.

C I E R A  G A R N E R



PREPARATION

Site
Good Bad

G R A S S L A N D  R E S T O R A T I O N  N E T W O R KM O R G A N  M E A D O R



WHEN to plant Dormant seeding in Dec and 

Jan is the best method.

Many forb species require 30-

90 days of cold, moist 

stratification.

If planting both native grasses 

and forbs, its best to plant at 

the same time.



PLANTING

• Drill or Broadcast

⚬ depends on size and equipment 

available

• However you plant, you MUST see 

seed on top of the ground when 

complete, or you planted too deep.

• NO deeper than ¼ inch

Methods

M I C H I G A N  S T A T E



WHEN TO DO

• Can complete checkout the minute the 

seed is on the ground

• Does not have to be established before 

checkout

• The quicker you get out there after 

planting the better so you can get pictures 

of seed on top of the ground. 

Checkout

M O R G A N  M E A D O R



NEW SEEDING 
MANAGEMENT

Y O U R  N E W  S E E D I N G  
W I L L  L I K E L Y  L O O K  
O N E  O F  T W O  W A Y S …

A G F C

A G F C



NEW SEEDING 
MANAGEMENT

N O  N E E D  T O  W O R R Y  
I N  E I T H E R  C A S E !

P F Q F

P F Q F



NEW SEEDING 
MANAGEMENT

• M a n a g e m e n t  l e a d s  t o  
s u c c e s s !

• C a n  b u r n  i t  t h e  w i n t e r  
a f t e r  t h e  f i r s t  y e a r

• I f  b u r n i n g  i s  n o t  a n  
o p t i o n ,  p l a n  t o  h i g h - m o w  
m u l t i p l e  t i m e s  d u r i n g  t h e  
f i r s t  y e a r  t o  c o n t r o l  
c o m p e t i n g  v e g e t a t i o n .

• R e s e a r c h  s h o w s  m o w i n g  a s  
n e e d e d  d u r i n g  t h e   f i r s t  
g r o w i n g  s e a s o n  i n c r e a s e d  
s u r v i v a l  a n d  a b u n d a n c e  o f  
n e w  f o r b  s e e d l i n g s .

J A S O N  J O N E S



• Burning after the first growing 
season should be done in 
December or January.

• This will remove litter from annual 
grasses and forbs that came up the 

first year.

• Even with seemingly solid stands 

of ragweed/mares tail/foxtail, we 
have seen good second year 
recruitment of native plants.These 

plants provide mottled sunlight to 
reach the ground and can be a 
natural nurse crop. Burning off 

that residue can be important 
though.

NEW SEEDING 
MANAGEMENT

A G F C



PrepSite

A G F C



YearSecond

A G F C



YearSecond

P F Q F



YearThird

A G F C



YearThird

P F Q F



Years in....FiveAbout

A G F C



Years in....FiveAbout

A G F C



MANAGEMENT

Long-term • Once established, management practices are 

essential to maintain the forb community.

• Management should not occur before the 3rd 

growing season.

• Burning after the first year is maintenance for 

weed residue if needed.

• Develop a burn plan before burning.

• Control undesirable woody & invasive perennial 

plants

⚬ either by spot herbicide or proper timing of 

a burn

A G F C



HOW DO 
WE PRODUCE

Insects?

A G F C



• Up to 90% of all plant-eating insects are 

specialists, meaning they can only eat 

vegetation from plants they share an 

evolutionary history. 

• i.e., If you want lots of insect species, you 

must have lots of plant species. 

WE WANT TO PRODUCE 

COMMUNITIES OF INSECTS!

balanced, 
diverse

C I E R A  G A R N E R

C I E R A  G A R N E R



TALLGRASS PRAIRIE ECOSYSTEM 
CONTAINED SOME 40-60 SPECIES 
OF GRASSES AND OVER 300 
SPECIES OF FLOWERS!

A G F C
C I E R A  G A R N E R



PRAIRIES & GLADES 

Arkansas



IF YOU WANT POLLINATORS...

KEY MESSAGE:

Grow Native!
A G F C

IF YOU WANT QUAIL...



COMMON 
MISTAKES

WITH

Pollinator 

Establishme

nt



Timing
• Best time to plant is December - February

• Planting too early can cause seeds to 

germinate, and seedlings will most likely be 

killed from frost.

• Planting too late can cause some of the 

seeds in the mix to not break dormancy 

without cold stratification, which means they 

won’t germinate….

⚬ This leads to more competition from 

unwanted annual grasses and more.



Planting
• Maximum planting depth is less than ¼ inch. 

Optimum is most of it on top of the ground. 

• If using no-till drill, must make sure it is 

calibrated correctly and not planted in soft 

soil.

• Remember, you must see seeds on top of the 

soil no matter how you plant.

TOO DEEP

A G F C

A G F C



Fertilizer
• Additional N and P can be 

detrimental

• 420 DOES NOT need soil 

test

& LIME

A L E X  H I L B U R N

J O S H  M A R S H A L L



Being • Expecting instant results. When they don’t 

see it, they think it’s a failed planting.

• Hammer home the “Sleep, Creep, Leap” 

saying to landowners.

• Manage their expectations before signing 

them up in a contract.

• If landowner followed directions and still 

thinks it’s a failure, suggest a biologist go out 

and reassure them.

IMPATIENT



OTHER 
BENEFICIAL

Practice
s



Forest Stand 
Improvement 
(FSI)

• R E D U C E  C A N O P Y  A N D  M I D S T O R Y
⚬ B A  D E P E N D S  O N  S T A N D
⚬ 5 0 %  C A N O P Y  O P E N I N G

• A L L O W  S U N L I G H T  T O  R E A C H  
G R O U N D

• U S E  6 6 6  O R  6 4 3  ( S A V A N N A H ,  
W O O D L A N D ,  O R  P R A I R I E  
R E S T O R A T I O N )

• B U R N I N G  I S  C R I T I C A L  T O  
M A I N T A I N I N G
⚬ E V E R Y  2 - 3  Y E A R S
⚬ A L T E R N A T E  S E A S O N

J E N N I F E R  W A R D

J A K E  M C C L A I N



FSI Hardwoods

M O R G A N  M E A D O R M O R G A N  M E A D O R



FSI in progress

M O R G A N  M E A D O R M O R G A N  M E A D O R



Glade
Restoration (643)

• U S E  6 4 3  ( R A R E  A N D  D E C L I N I N G  
H A B I T A T )
⚬ G L A D E  R E S T O R A T I O N  S C E N A R I O

• C U T  C E D A R S  A N D  B U R N
⚬ O N C E  T O  T H E  B R O W N  S T A G E

• B U R N  S O M E  M O R E . . . .
• B U R N  A G A I N . . .
• K E E P  B U R N I N G !
• N O  F I R E B R E A K S  T H R O U G H  G L A D E S ! ! ! !

C I E R A  G A R N E R

C I E R A  G A R N E R



Prescribed 
Burning (338)

• R E M O V E S  T H A T C H  &  L E A F  
L I T T E R
⚬ B A R R I E R  F O R  Q U A I L  

M O V E M E N T
⚬ I N C R E A S E S  B A R E  G R O U N D

• S E T S  B A C K  W O O D Y  V E G E T A T I O N

• S T I M U L A T E S  N E W  G R O W T H
⚬ T I M I N G  D I C T A T E S  S P E C I E S

￭ D O R M A N T  S E A S O N -  
G R A S S E S

￭ L A T E  G R O W I N G  S E A S O N  -  
F O R B S  &  W O O D Y  C O N T R O L

⚬ L U S H  V E G E T A T I O N  A T T R A C T S  
L O T S  O F  I N S E C T S

⚬ A N N U A L  P L A N T S  P R O D U C E  
L O T S  O F  S E E D S

• B U R N  1 / 3  T O  1 / 2  O F  A C R E S

C I E R A  G A R N E R



Escape Cover 
Creation

• D O W N E D  T R E E  S T R U C T U R E S
⚬ 3 0 X 5 0  F E E T
⚬ D O N ’ T  P U S H  T H E M  T I G H T  L I K E  A  

B U R N  P I L E
⚬ 3  P E R  5  A C R E S  O R  2 4  P E R  4 0  

A C R E S

• E D G E F E AT H E R I N G
⚬ C H E M I C A L LY  T R E AT  S T U M P S  O F  

U N D E S I R E A B L E  S P E C I E S  

? ? ? ? ? ?

P H E A S A N T S  F O R E V E R  &  Q U A I L  F O R E V E R



Escape Cover 
Creation

• P L A N T  S H R U B S
⚬ 3 - 1 2  F E E T  T A L L  S H R U B S
⚬ 3 0 X 5 0  F E E T
⚬ 3 X 3  F O O T  S P A C I N G
⚬ C H I C K A S A W  P L U M ,  F A L S E  

I N D I G O  B U S H ,  R O U G H L E A F  
D O G W O O D ,  H A Z E L N U T ,  
E L D E R B E R R Y ,  A R O M A T I C  
S U M A C ,  W I T C H H A Z E L ,  
S U M A C  ( I F  N O T  A G R E S S I V E  
I N  T H A T  A R E A )

X E R C E S  S O C I E T Y

S A N D  H I L L  T H I C K E T



Forage and 
Biomass - 
Natives (512)

• U S E  A T  L E A S T  3  S P E C I E S  O F  
N A T I V E  G R A S S E S  F O R  T H E S E  
M I X E S .

• P U T  S O M E  F O R B S  T H A T  A R E  
P A L A T A B L E  T O  C A T T L E  I N  
T H E R E  A S  W E L L .

• S O M E  G R A Z I N G  M I X E S  
A L R E A D Y  M A D E .  J U S T  A S K .

P H E A S A N T S  F O R E V E R  &  Q U A I L  F O R E V E R

P H E A S A N T S  F O R E V E R  &  Q U A I L  F O R E V E R



Resources at 
ArkansasMonarchs.org

• Be wary of “pollinator” or 
“wildflower” seed mixes! 

• Always make sure species are 
native to Arkansas, preferably to 
your ecoregion.
• BONAP
• Lady Bird Johnson Wildflower 

Center
• USDA PLANTS Database
• Atlas of Vascular Plants of Arkansas 

(free pdf download)



Case Study for Conversion

Slide courtesy of Seth Appelgate





Landscape Plans

Missouri Prairie Foundation’s Grow Native! website
www.grownative.org

ALL OF THE PLANS WILL BENEFIT POLLINATORS 

REGARDLESS OF NAME



Community Science 
• iNaturalist

• Upload photos of native bees

• Join the Arkansas Monarch 
Mapping Project

• Journey North

• Get more information on our 
website: 

ArkansasMonarchs.org



Native Bee Monitoring

• AGFC

• ANHC

• NWACC

• Quail Forever

• UCA



Some Recommended Reads







If you’re a landowner interested in learning more 
about cost-share programs or receiving free 
technical assistance contact your local NRCS Field 
Office, QF Farm Bill Biologist, ADA Forester, or 
email me.



QF Farm Bill Biologists
• Help landowners utilize federal 

and state cost-share programs to 
high-quality habitat for monarchs 
and pollinators

• Provide free technical assistance

• Write free management plans

• AGFC Private Lands Biologists



1. Plant a diversity of Arkansas native plants to guarantee a constant supply of nectar and pollen from 
March through November.

2. Remove invasive species from your property so you’re not contributing to the problem

3. Consider all aspects of habitat (foraging, nesting, and overwintering habitat).

4. Don’t spray insecticides. Will kill pollinators in addition to the target species.







Native Bees

Approximately 4,000 species of 
native bees in N. America

Native bees have special habitat 
requirements:

1. Foraging Habitat

2. Nesting Habitat

3. Overwintering Habitat

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)



European Honey Bees
(Apis mellifera)

• Important pollinators to agriculture

• Managed pollinators

• Can also forage on native plants

• Plight of the pollinators



Native Bees in Arkansas

• This collection represents 
approximately 200 species of 
native bees

• Arkansas likely has 400-650 
species of bees

Photo Courtesy of Coleman Little.



Generalists vs Specialists



Solitary vs 
Social Bees

• More than 90% are solitary bees
• Each female constructs and provisions her own nest 

without any help from other members of her species

• Less aggressive than honey bees typically because they 
don’t have a nest to defend

• Bumble bees are the best-known native social bees
• 200+ species of sweat bees that sometimes nest socially

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)



• 51 Bombus species in N. America

• Cavity-nesters
• Tree cavity

• Tussock of grass

• Abandoned rodent nest

• Sonication or Buzz-Pollination
• Crops like blueberries, tomatoes, 

potatoes, chili peppers, and eggplants

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)

Bumble Bees



The Flight Seasons of 
the Bumble Bee

• Annual colonies
• Typically <200 individuals but as many as 1,000

• Forages much closer to nest than honey bees

• Depends on species

• Typically no more than ½ mile; max. 1 mile

• Only new gynes overwinter

• Workers are produced first, then males are 
produced later in the season

• Gynes produced shortly after males

• Early- and late- blooming plants are particularly 
important



Ground-Nesting Bees

• About 70% of N. America’s native 
bees (roughly 2,800 species) are 
solitary ground-nesters

• Dig in bare or sparsely vegetated 
soil, depending on species:
• Varies from flat ground to vertical 

banks

• Nest configurations range from a 
single short tunnel, to complex, 
branching tunnel systems

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)





Wood- and Tunnel-Nesting Bees

• About 30% of N. America’s native 
bees (around 1,200 species) are 
tunnel-nesters

• Many tunnel-nesting species use:
• Abandoned beetle burrows in 

standing dead trees or limbs

• Some chew out pith of dead, dry 
stems and twigs from such plants as 
elderberry and blackberry

The Xerces Society Guide: Attracting Native Pollinators (Mader et al. 2011)



Bee Houses

• Be wary of mass-produced bee 
houses
• Not proper dimensions
• May not be able to be properly 

sanitized

• Check Xerces Society website for 
these handouts:
• “Tunnel Nests for Native Bees”
• “Nests for Native Bees”

Remember, the key message 
always comes back to planting 

Arkansas Native Plants





Garden stuff



General Process

• Site Prep (kill existing vegetation)
• Herbicide

• Smothering

• Sod Removal

• Light and Soil Conditions
• Right plant, right place

• Seed vs Plugs
• Plugs (costly, more organized)

• Seed (cheaper, messier)

• Propagation



What Do I Plant?

• Maximize the species diversity for your area
• Start with “the Rule of 3” – 3 species that bloom in 

each season (Spring, Summer, Fall)

• Goal is to provide a succession of blooms to ensure 
constant supply of nectar and pollen

• Early spring and late fall are particularly important

• More plant diversity = greater bee diversity

• Put multiple plants clustered together
• More aesthetically pleasing to neighbors

• Easier to find = less energy for pollinators

Jonathan Young

Leslie Cooper



What Do I Plant?

• Minimum of 70% native plants, more is better!
• Non-natives can provide some benefit, but just 

because it blooms doesn’t mean it’s good for bees

• Know your natives

• Don’t plant invasive species

• Landscapes with <70% native vegetation = “food 
deserts” and “habitat sinks” (Narango et al. 2018)

If you want to plant for pollinators, 

plant native plants

Jonathan Young

Leslie Cooper



Bee size correlates with foraging range
• The intertegular (IT) span, a measure of size, is 

correlated to the average foraging range of bees. 
(Greenleaf et al. 2007) 

• Take-home message: foraging habitat needs to be 
close to nesting habitat

https://umaine.edu/beemapper/landscape-ecology-wild-bees/

Joseph Wilson

Slide courtesy of Coleman Little – University of Central Arkansas



Don’t Forget Their 
Other Habitat Needs!

Bees need more than just flowers

• Leave the leaves
• Natural mulch (weed control, 

moisture retention)
• Caterpillars or pupae of Lepidoptera 

spp. may be in the leaves

• Reconsider how you mulch
• Bare ground is important
• Plant more plants

• “Plant” a log and leave the stubble

• Postpone garden clean-up
• Temps consistently above 50 degrees 

during the daytime



Certified Gardens

• Certified Wildlife Habitat 
• National Wildlife Federation/ Arkansas Wildlife Federation

• Certified Native Habitat
• Wild Ones | wildones.org

• Monarch Waystation 
• Monarch Watch

• Bird-Friendly Yard 
• Arkansas Audubon Society

• Arkansas Wild Spaces
• Central AR Master Naturalists
• Jefferson, Lonoke, Pulaski, and Saline counties

• GreenBridges
• The Herb Society of America

• Monarch Joint Venture & the Xerces Society also have signs



Expectations



Where To Get Plants?

• AMCP Native Plant Vendor List

• DON’T DIG UP PLANTS

• Recurring Plant Sales
• Check Arkansas Native Plant Society and 

Ozark Wild Ones facebook



Where To Get Plants?

Single Species Seed Packets

• Hamilton Native Outpost (MO)

• Missouri Wildflowers Nursery

• Prairie Moon Nursery (MN)

• Pure Air Natives (MO)

• Roundstone Native Seed (KY)
• Click on “view product” under each species to 

see the packet option
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