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Hello BMAP,

Though our February has been
particularly warm, I hope you've been
able to take advantage of the warmth to
get some work done outside or get an
early start to the burn season. Burning
early in the dormant season can be a
great way manage your property
without setting back the native species
that are beginning to grow by March or
April.  More than ever, groups like the
Wisconsin Prescribed Fire Council and
Southern Driftless Grasslands are
supporting landowners who want to re-
introduce fire to the landscape!

As spring approaches, our BMAP
Winter Conversation series is
underway! Don't hesitate to attend one
for a bit of community, conversation,
and deep-dives into land management!
If you are looking forward to warmer
seasons, take a peak at our summer
events as well. If you enjoy the BMAP
community and the events that we
organize, consider volunteering to join
the BMAP Board of Trustees. Just
contact BMAP Board President, Greg
Jones or BMAP Outreach Ecologist,
Sam Anderson if you're interested or
have any questions about Board
membership. You can also support
our community events through
a donation directly to BMAP

Rose-Breasted Grosbeak (Pheucticus
ludovicianus) - Credit: BMAP member
Brooke Lewis

Pussytoes (Antennaria)- Credit: BMAP
member Brooke Lewis

As BMAP's Outreach Ecologist, my job is to support you all as you plan and implement
land management on your own properties. Throughout the year, I am always happy to
communicate via email or over the phone if you want to discuss winter land stewardship,
prescribed fire, or plans for greener months.  If you'd like more personalized information
tailored to you and your property, fill out BMAP's Site Visit Questionnaire for a 2026 site
visit!

Sam Anderson 
Outreach Ecologist 
ecologist@bluemounds.org 

BMAP Merchandise now available!
A portion of every purchase goes directly to supporting BMAP and our mission. 

BMAP Membership Renewal 

Thank you to all the BMAP members that have renewed their membership for
2026! BMAP is entirely funded by the commitment and generosity of our members,
making every donation and membership extremely important to our organization. If you
are unsure, you can always contact us directly to confirm your membership status.

BMAP has a range of membership options to match your commitment to our mission and
community. Thank you for your continued support.

         

Common Milkweed (Asclepias syriaca) - Credit: BMAP member Brooke Lewis 
 

BMAP Winter Conversations
BMAP's Winter Conversation series is under way! 

All events begin at 7:00 pm, and are held at the
Mt. Horeb Community Center, 107 N. Grove Street.

Woody Shrubs of Southern Wisconsin
Thursday February 26

Peter Marshall

 Shrubs provide habitat, floral resources, fruits and nuts, and many other ecosystem services in
Wisconsin. Hear about the diversity of woody shrubs in Wisconsin that you can readily

incorporate into your gardens or acreage.

The Driftless Trail
Thursday, March 12

Barb Barzen - Driftless Area Land Conservancy
Dick Cates - former DALC Board Member, local landowner

Driftless Area Land Conservancy is making great progress on developing the 100-mile Driftless
Trail in Iowa County, creating a conservation corridor and exceptional "quiet trail" on mostly

private lands. Hear about exciting project developments and upcoming trail openings, and get a
visual tour of a 70-mile stretch of existing and planned trail.

 

BMAP Summer Events
Take a look forward to see the fantastic events we have planned for Summer 2026!

Walk With a Geologist - Pleasant Valley Conservancy
Saturday May 30

1pm-4pm
4554 Pleasant Valley Rd, Black Earth, WI 53515, USA

Leader: Ken Wade

Join BMAP member and local naturalist Ken Wade as he leads us through the geological and
glacial history that shape Pleasant Valley Conservancy, one of the older restored oak savannas in

Wisconsin 

BMAP Property Tour - Ken Wade & Pat Trochlell
Saturday June 20

9am-12pm
10747 Moyer Rd, Blue Mounds, WI 53517, USA

Join us in touring the lands stewarded by Ken Wade and Pat Trochlell. Ongoing collaborations
with the Prairie Enthusiasts, Dane County, and other local organizations are aimed at restoring
and protecting this diverse range of southern WI plant communities just north of Blue Mounds

State Park

BMAP Property Tour - Kurt Peters & Elizabeth Hopp-Peters
Saturday July 18

10am-12pm
N6405 County Hwy A, Argyle, WI 53504, USA

Join us for a tour of 75 acres stewarded by Kurt Peters and Elizabeth Hopp-Peters. Their restored
prairie occupies a sandy former pasture, while recent work supported by NRCS and local

restoration contractors has focused on restoring oak woodlands and oak savanna.

BMAP Property Tour - Debbie & Peter Manke
Saturday August 15

10am-12pm
5566 Pine Rd, Black Earth, WI 53515, USA

Debbie and Peter Manke balance their time restoring their remnant oak woodland, promoting
their restored tallgrass prairie, and nurturing young oaks within an old pine plantation. Join us

in touring these habitats at varying stages of restoration!

Upcoming BMAP Events

 
Know of a local event that might be of interest to BMAP Members? Send the information

to ecologist@bluemounds.org

UW Arboretum - Restoration Crew Leader Training

Are you interested in growing your ecological expertise and contributing to local
conservation efforts? Become an Arboretum restoration team leader! Team leaders are

trained volunteers who direct drop-in volunteers at Arboretum restoration work parties,
and they help ensure that native habitat sustains diverse Wisconsin wildlife.

Register by Wednesday, March 25, 2026 ($50 fee)
Contact: Micah Kloppenburg (mkloppenburg@wisc.edu, (608) 265-5214)

Ice Age Trail Alliance Events & Workdays
If you are looking to get to know the natural communities of southern WI or are hoping to

build skills in land management, the IATA has a weekly hikes and workdays in the Blue
Mounds area throughout April and May.

Dane County Parks Events
Dane county parks has a whole host of educational events and restoration workdays for

folks interested in enjoying and restoring grasslands and woodlands.

The Prairie Enthusiast Workdays
TPE regularly hosts work days throughout Wisconsin, but the Sauk-Empire chapter meets
regularly in our local area!  Join for a day of meeting like-minded volunteers that support

TPE properties

Other SW Wisconsin Events & Resources

Naturalist's Notebook
The Physiology and Ecology of C3 and C4 Grasses

C4 grass Sideoats Grama (Bouteloua curtipendula) Photo Credit: BMAP member Brooke
Lewis

When talking about prairies, meadows, and savannas, grass inevitably becomes part of the
conversation.  Native grasses are a dominant part of these systems and provide important food
and habitat resources for fauna. Grasses can also be non-native or invasive in grasslands,
becoming a major impediment to restoration and management. 

In these conversations, you'll often here people talking about C3 (cool-season) and C4 (warm-
season) grasses. The distinction between these two groups is important, but the differences
between these two groups can be vague, and it can be hard to translate the difference into on-the-
ground restoration and land management.

As a disclaimer, there are both native and non-native C3 and C4 grasses (Poaceae). This isn't
splitting our grasses into 'non-native' and 'native' categories. However, many of the non-native
grasses found in prairie restorations are C3, and many of the common native grasses that
characterize prairies are C4. This is why conversations of C3 (cool-season) grasses can often
sound as if we are only talking about non-native or invasive grasses. These categories are also not
exclusive. Some plants can have intermediate physiology, capable of both C3 and C4
photosynthesis.

Don't hesitate to explore all of the grasses found throughout Wisconsin!
 

 
Figures:  Left - Native C4 grass Sporobolus heterolepis (photo credit: Wisconsin State
Herbarium; photographer Paul Drobot). Right- Native C3 grass Elymus hystrix (photo
credit: Wisconsin State Herbarium; photographer Aaron Carlson) 

C3 Grasses
 
C3 photosynthesis is the dominant form of photosynthesis throughout the world, used by most
trees, forbs, ferns, mosses, and other plants. When taking carbon dioxide (CO2) into the leaf,
photosynthesis occurs in main body of the leaf tissue called the mesophyll. In the mesophyll, the
enzyme primarily responsible for photosynthesis (RuBisCO) has ready access to CO2 and water...
as long as the stomata (pores that allow gases into the leaf) stay open (Figure 1, left). 

This is one of the main benefits of C3 photosynthesis, but it is also a major drawback. Plants lose
most of their water through the stomata, so C3 grasses that are photosynthesizing
simultaneously lose water. This isn't an issue when water is abundant, but it can be a major
limitation in drier environments. 
 
Another downside to C3 photosynthesis is called photorespiration. This is where RuBisCO binds
with oxygen (O2) instead of CO2, wasting energy that could have been used to photosynthesize.
Roughly 25% of RuBisCO activity is thought to go towards photorespiration, but
photorespiration occurs at higher rates as temperatures increase.  This means that as
temperatures rise, C3 grasses get less of a net benefit from photosynthesizing. 

As a result, C3 grasses grow well in cooler, wetter environments because they can
hold stomata open without risking drying out and there isn't an elevated risk of
photorespiration. This is why they are known as cool-season grasses.

Figure 1: A diagram of how C3 and C4 generally vary in leaf anatomy. C4 plants (right) have
the RuBisCO isolated in bundle sheath cells, whereas C3 plants (left) undergo photosynthesis
within the body of the leaf tissue (mesophyll).
Credit: https://www.geeksforgeeks.org/biology/c4-plants/

Examples of C3 grasses in Wisconsin: 
Bottlebrush Grass (Elymus hystrix) - native 
Rattlesnake Manna Grass (Glyceria canadensis) - native 
Porcupine Grass (Hesperostipa spartea) -native
Poverty Grass (Danthonia spicata) - native
*many native sedges (Carex) are also C3*
Kentucky Bluegrass (Poa pratensis) - non-native
Orchard Grass (Dactylis glomerata) - non-native
Reed Canary Grass (Phragmites australis) - non-native
Rye grasses (Elymus) - non-native/native species
barley (Hordeum vulgare)- crop
wheat (Triticum)- crop
oats (Avena sativa)- crop

C4 Grasses 
C4 grasses also photosynthesize using the enzyme RuBisCO, but there are a few extra steps
and structures in their leaves that differentiate them from C3 grasses. C4 grasses uptake
CO2 through their stomata, but this is quickly converted to a carbon molecule with 4
carbon atoms (C4). This C4 molecule is then taken to a specialized structure in the leaf
called a Bundle Sheath, where it is converted to a form that allows RuBisCO to convert it
to starches and sugars. 

There are two major advantages of C4: The enzyme that fixes CO2 into C4 compounds
doesn't react with oxygen. This means that only CO2 gets delivered to the Bundle Sheath.
This makes photorespiration (especially in hotter environments) much less of
an issue for C4 grasses. So while C3 grasses photorespire at higher temperatures, C4
grasses can continue photosynthesizing efficiently. This also means that C4 grasses can
utilize nitrogen more efficiently than C3 grasses. The other advantage is that C4 grasses
can concentrate CO2 in the bundle sheath, so they don't have to hold their stomata open as
consistently as C3 grasses to maintain photosynthesis. This stomatal regulation
means that C4 grasses lose less water and can tolerate drier conditions. These
advantages in hotter, drier environments are why C4 grasses are called
'warm-season' grasses.
 

Figure 2: A global map from Lou et al. (2024) showing the global distribution of C4
dominated grasslands, primarily in hot, dry areas. 

 
Figure 3: A plot from Lou et al. (2024) showing the mean annual temperature (MAT)
and mean annual precipitation (MAP) of global grasslands, with C4 dominated
grasslands highlighted in green. Note how C4 grasses dominate hot, dry environments.

There is a downside to being a C4 grass. Concentrating C4 molecules in the bundle sheath
does not happen spontaneously. It takes energy to move these molecules, creating a
constant energetic demand on the C4 grass. When sunlight is abundant, this is not much
of an issue. In the shade, this energetic demand can severely setback C4 grasses. As a
result, C4 grasses are generally not shade tolerant. 

Examples of C4 grasses in Wisconsin: 
Big Bluestem (Andropogon gerardii) - native 
Little Bluestem (Schizacyrium scoparium) - native
Indian Grass (Sorghastrum nutans) - native
Side-oats Grama (Bouteloua curtipendula) - native
Japanese Stiltgrass (Microstegium vimineum) - invasive species  
Sorghum - some native/non-native/crop species 
Corn (Zea) - crop

What does this have to do with grassland
management?

C4 Purple Love Grass (Eragrostis spectabilis) Photo Credit: BMAP member Brooke Lewis

Since C4 grasses generally have an advantage in hotter, drier environments that are well-
lit, they are a natural and integral part of our prairie systems. Particularly, C4 grasses can
be dominant in our tallgrass and dry prairie communities in Wisconsin. If you want to
promote some C4 grasses in your dry prairie, consider the canopy and consider the soil
nutrient and water availability. if you have thin, nutrient-poor soils that get full sun, you'll
likely be able to support a wide diversity of native C4 grasses!

However, many landowners work with more nutrient-rich soils, wetter substrates, shaded
savannas and woodlands, or actively-pastured areas. In these situations, non-native C3
grasses can be a persistent issue. In fact, many of the non-native C3 grasses in Wisconsin
were originally introduced because of their high growth rates and use as a quality, high-
nitrogen forage. Fortunately, many native C3 grasses like Elymus hystrix or native fescues
(Festuca) establish well in savannas and woodlands, so consider introducing native C3
grasses that thrive in these environments. 

Like most things in nature, there are exceptions to general trends in C3 and C4
grass ecology! Some C4 grasses like the recently identified, invasive Japanese Stiltgrass
(Microstegium vimineum) thrive in moist, shaded woodlands. Meanwhile, some native C3
grasses like Porcupine Grass (Hesperostipa spartea) or Poverty Grass (Danthonia
spicata) can thrive in sunny, drier grasslands. 

Next time you are out walking your property or visiting a restored prairie, consider the
diversity of grasses we have here in Wisconsin, and how grass physiology has real and
lasting implications for grassland management and restoration.
 

BMAP on Facebook
The Blue Mounds Area Project Facebook page website is a good place to find information
about upcoming events, but it’s a one-way flow of information. Did you know we also have
a Facebook group? Joining the BMAP Facebook group is a great way to connect with other
BMAP members. To facilitate engagement, we’ll soon begin posting regular conversation
starters.

At any time you can also post:

Restoration-related questions

Requests for help with burns

Extra seeds or plants to share

Photos of what’s growing in your prairie or woodland

Anything else that relates to ecological restoration in WI

To join the group, visit the group and click Join Group. The group is open to all
landowners and allies in the Driftless Area of WI or surrounding areas who are working to
restore native biodiversity and ecosystem health.

The Blue Mounds Area Project is a community-based
organization that seeks to inspire, inform and empower

private landowners in the Southwestern Wisconsin region
to enjoy, protect and restore native biodiversity and

ecosystem health.

Thanks to all our members for your support!

Make a donation Connect With Us
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Questions? Send us an email
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Blue Mounds Area Project
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Mt. Horeb, WI 53572 
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