Flowering Phenology of Echinacea
angustifolia in Minnesota Tallgrass
Prairie Remnants Over Three Years
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The Echinacea Project

. Long-term project studying Minnesota
b* tallgrass prairie remnants

\ * Effects of prairie fragmentation

echinacea
project

http://echinaceaproject.org/



http://echinaceaproject.org/

Narrow-leaved Purple Coneflower
(Echinacea angustifolia)

* Model organism
— Common prairie plant

— Common plant family
(sunflower)

— Taproot system
— Long-lived

—Many pollinators
(bees)




Narrow-leaved Purple Coneflower
(Echinacea angustifolia)

e Self-incompatible

— Cannot fertilize own
flowers

—Relies on pollinators
for pollen dispersal
between plants




Tallgrass Prairie
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Tallgrass Prairie
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<1% left as scattered fragments (remnants)

(Wagenius and Lyon 2010)

\ Insects



r Minnesota’s Remaining Native Prairie

\ A Century After the Public Land Survey

Native Praire Recorded 1847-1908 (Shown in Yellows and Tans)
Remaining Native Prairie Mapped 1987-2011 (Shown in Red)
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Remaining Native Prairie Mapped by
the Minnecota County Blological Survey: 18_87«’.‘0”

M Natve Prairie (approximatesy 235,000 acres

Baockground: Natural Vegetation of Minnecota Regorded
at the Time of the Publio Land Survey: 1847-1808

O Cak Openings and Samens
% Azpen-Oak Land
Sig Woods
River-Soltiom Forest
Azpen-Birch (Hardwoods:
Mixed Hargwood and Fine
Fine Groves - White Pine
Fine Groves - White and Noraay Pine
Jack Pine Exmens and Openings
Pine Flats
Azpen-Birch {Conifer
Conter S0z and Ssamps
Open Muskeg
Lakes {Open Vister)
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.Pf!.":: mapped by the Mnnesots County Blologicyl Survey (MCES) as of May, 2011. Some of the prairies represented on this map may have been desroyed since the tme of ther
documentation by MCES

Adapied from Marschner, F.J. 1574, The origihal vegetation of Minnesod, compdied fom LS. Generaf Land Office Survey notes [mag). 1:500,000. Redra®ed from e 1930 onginal by
F.J. Buraell and 5.J. Hoas under the directon of ML Helnseiman. St Fau: North Central Sorest Expenment Station, Uned Etates Department of Agriculbure.

In the Laurentian Mxed Forest Province, this category mainly COMErizes marshes and sioug™. ¥ wet prairies were present In the province, ey were uncommon and Skely resricied b
Waziamm 3nd 20am regicnz bordarng the T orazz AZoen Farcancs and Eaztem Brosdiey Fomz: provingas

3 caea for many of the native prares depiciad on thizs map are avalabie In shapefie format a3 “MCSE Native Plart Communites® and "MCES Raircad Rights-of-Way Prares” on the
s data del 3t hitpidel.dor. state mn usindex hami. information on M procecures for mapping Minnesota's praines and cther native piant communties i avaisbie at
hIM mnanrgovimchs. Map IS 3o avalable onfine 3t Ritpiies dnr.state mn. us/eco'mebe/praire_map pdf

http://files.dnr.state.mn.us/eco/mcbs/prairie_map.pdf




Natural Processes Needed by Prairie:




Natural Processes Needed by Prairie:




Road
Cattle development

overgrazing

Agricultural s Prairie decline,
development fragmentation

Invasive

species

Climate
change
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Climate Change

soure: Based
on data provided
by K. Hayhos and
O wuebbles,

Current summer By 2095 Winter By 2095
Changes Summer Changes Winter
Over the 21st Cwer the 21st
Century Century

CONFRONTING CLIMATE CHANGE INTHE GREAT LAKES REGION

Unionof Concerned Scientists » The Ecological Society of America
2003




Research Questions & Hypothesis

* How do prairie plants respond to:
— climate change?
— weather patterns among years?

* | hypothesized that flowering phenology
differs among populations due to variations in
temperature among years.

Warmer Temp = Earlier flowering
Cooler Temp - Later flowering



Methods

* Tracked flowering phenology of E. angustifolia in
SiX prairie remnants

— Timing and duration of flowering, start to end
— Calculated peak flowering date
- date of highest overlap in flowering plants

F|rst da
g &~

. Compared 2013 W|th eX|st|ng data from 2011 (Amber
Zahler) and 2012 (Kelly Kapsar)






| Echinacea Project study area
Douglas County, MN

' Staffanson Prairie Preserve
/| 94 acres mostly undisturbed
| tallgrass prairie




Flowering phenology over 2011 season:
Staffanson Prairie Preserve east (SPP east)
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Peak flowering dates for 3 years

Early spring Late spring
2012 2011 2013
SPP
east
' n=16 | n=17 n=13 !
Jul 01 Jul 08 Jul 15 Jul 22

Observed similar pattern across other remnants

Conclusion:
Spring conditions affected peak flowering dates



Peak flowering dates for 3 years

Early spring Late spring
2012 2011 2013

SPP
east

' n=16 | n=17 n=13 !

Jul 01 Jul 08 Jul 15 Jul 22
SPP
west
Prescribed

burn | | ™ h=44 n=31 nl=46

Jul 01 Jul 08

Jul 15 Jul 22



Conclusion

* Flowering phenology likely coupled to
weather, timing of spring

Warmer Temp -2 Earlier flowering

Cooler Temp - Later flowering



Conclusion

* Prescribed fire appears to delay flowering

Prescribed Fire = Later flowering



Management implications

: gLI 7 \ ‘\'i; : N7
* Prescribed burning may be a tool to offset shifts

in flowering caused by climate change
e Counteract plant-pollinator decoupling
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2011 & 2013

2012 avg. peak w/o SPP avg. peaks
2012 avg. peak w/ SPP
\
12 days
|
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