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Michigan hardiness zones



Hancock Turfgrass Research Center, Michigan, USA 
Winter 2013 - 2014

Winterkill Research - Ice Encasement

K Laskowski



Factors that influence overwintering structures - Crown tissue



Credit KWF -April 21, 2014



Credit KWF -April 21, 2014
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Survey in 2014
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Cold acclimation Incremental 
decrease in temps from 20  C̊ to 
4  ̊C

Ice encasement (-3  C̊) for (0, 40, or 80 days) 

De-acclimation temps and 
greenhouse recovery

8% soil volumetric water content (VWC)
12% VWC

20% VWC

Water
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Any management strategies to keep conditions drier during the fall/winter/spring 
may promote turfgrass survival



Fall aeration



Kevin Frank



USGA, 2017
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Exercise caution with some plant growth regulators

PGRs



Ethylene based regulators

Ethephon
ACC

Untreated

Retain
AVG



Mowing height studies



• Improvement in 

recovery after 20 d or 

40 d of ice 

encasement

• Evidence to support 

crown carbohydrates 

are higher



Frank, 2014

Ice directly on grass structures







Annual bluegrass (ABG)
Creeping bentgrass (CBG)



Annual bluegrass (ABG)
Creeping bentgrass (CBG)



Plant sugar 
reserves











Sugar/Energy crisis coupled with having to get rid of toxins



No Ice                                                    Ice encasement of wheat

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC543037/pdf/plntphys00129-0129.pdf



Grass canopy

O2, CO2,water

Root zone

Light

During Ice Encasement Without Ice or After Ice Melt

O2, CO2,water, 

O2, CO2 and other gases

Addition of impermeable plastic to the system

Plastic sheet

light

Crown

Improve drainage but even the best draining soils do not  drain when they 

are frozen.



Soil heat may be lost more readily under ice alone

Thermal Conductivity 

(Wm −1 °C −1 )

Good Insulator? 

Air 0.023 Yes

Snow 0.024 Yes

Water 0.54 yes

Ice 2.22 No

Polyethylene 0.40 yes

Soil microbial activity is higher under plastic and 
may provide oxygen to turfgrass structures



Impermeable plastic 

use has risks

Royer SJ, Ferrón S, Wilson ST, Karl DM. Production of methane and ethylene from plastic in the environment. PLoS One. 

2018 Aug 1;13(8):e0200574. doi: 10.1371/journal.pone.0200574. PMID: 30067755; PMCID: PMC6070199.

When to remove? How much 

light? Risk of hypoxia? Other 

concerns?

Popular covers are low-density 

polyethylene film



USGA, 2017



Thank you!!!

Emily Holm Merewitz@msu.edu

@DrEmilyHolm on X (but really twitter)

mailto:Merewitz@msu.edu
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