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Helping plants 
survive the cold
The best plant protection strategies take into account the 
distinct stages of winter dormancy
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An ice storm in January of 2008 caught some Oregon growers unprepared and overwhelmed 
many others who had prepared for a milder onslaught. There are steps growers can take to 
reduce or minimize plant damage that comes from snow, ice and extreme cold.

By Richard Regan
Winter cold and drying winds 

that damage or kill nursery crops will 
always be a concern to growers. 

It seems like every so often the “Ice 
Queen” throws a nasty storm our way 
that ruptures plant cells with lethal cold 
temperatures or desiccates plant tissues 
with harsh winds. 

While most of the nursery industry 
in Oregon is located in USDA Hardiness 
Zones 7 and 8, we must be prepared 
to protect plants from a short-term blast 
common of Zones 5 and 6, and some-
times even Zone 4. In some ways, this 
is confusing, as many of the plants we 
grow have cold hardiness ratings as low 
as Zone 2. 

How plants become cold hardy
To help minimize winter damage, 

one must first understand how plants 
acquire cold hardiness.

Most plants that are considered 
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“winter hardy” have the ability to avoid 
ice crystals from forming within or 
between cells. When ice crystals do 
form, they rupture the cell walls. This 
allows the vital substances that sustain 
plant life to leak out, like water through 
a hole in a bucket.

As with all plant traits, the level of 
winter hardiness is a combined function 
of genetic capability and environmental 
conditions. Generally, plants that have 
evolved in cold climates are naturally 
more winter hardy. However, this is 
not always the case when that plant is 
removed from its native environment 
and grown in another. 

The lowest lethal temperature 
plants can survive determines its cold 
hardiness rating, but often does not 
account for the dry winds or the pattern 
of weather change in some climates. 
This genetic hurdle of low tempera-
ture tolerance can only be overcome 
by breeding a plant with another plant 
with a lower cold hardiness. 

Stages of hardiness
Just because a plant has a low har-

diness rating does not mean that it is 
protected from a winter freeze event in 
western Oregon. The environment inter-
acts with the physiology of the plant to 
determine its level of cold hardiness at 
specific times of the season. 

Three stages of cold hardiness are 
generally identified for above ground 
shoots of woody plants. These stages 
are: cold temperature acclimation; 
maximum winter hardiness; and winter 
de-acclimation. 

There are practices that growers 
can use at each of these stages that will 
either hasten or delay this process.

Cold acclimation is the first stage 
necessary for a plant to begin the pro-
cess that helps move water out of the 
cell and develop compounds that assist 
in lowering the freezing point of water 
between the cell walls. For the major-
ity for plants considered to be winter 
hardy, winter acclimation begins in the 
later part of summer (August in western 
Oregon) and is triggered by warm tem-

This specimen — a new cultivar of a very cold hardy flowering pear tree — was damaged by sudden 
early fall low temperatures. The damage occurred because the tree did not have time to acclimate 
properly under western Oregon conditions that year.

A popular practice to protect nursery crops is to cover them with a temporary white frost blanket, 
which can be laid directly on the plants only during freeze events.
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peratures and decreasing day length. 
At this time, a grower can promote 

the acclimation process by avoiding 
practices that cause rapid, excessive 
shoot growth, such as high nitrogen 
applications. But this does not mean 
“shutting” the plant down by using 
drought and nutrition stress.

Once the acclimation stage is initi-
ated, the natural lowering of outdoor 
temperatures during fall and early win-
ter will cause the plant to develop har-
diness in small, daily increments. 

In one study, I found that white 
ash (Fraxinus americana) was hardy 
down to -25 F by the end of October 
and there had not been a frost yet. 
Thus, a grower should allow the 
plants to be exposed to cold tempera-
tures before they are protected with 
plastic covers.

On the other hand, there are 
plants the do not respond to day 
length. For these plants, cold hardiness 
is developed only with lowering tem-
peratures. Flowering pear (Pyrus cal-
leryana) and crabapple (Malus sp) are 
two examples of this. 

These plants absolutely need low 
temperatures to develop cold hardiness. 
However, if low temperatures occur 
rapidly or all of a sudden, then dam-
age is likely. This happened a few years 
ago with the consecutive “Halloween 
freezes” which caused widespread dam-
age to many plant species.

The middle of winter
The second stage is called the ulti-

mate, mid-winter cold hardiness, which 
is the level that is often used to desig-
nate a plant’s hardiness level. 

As temperatures continue to lower 
during the winter, the plant responds by 
moving even more water out of the cell 
tissue and changing the properties of 
the water to avoid ice formation. 

Again, the cold hardiness ceiling 
has been genetically set for any given 
plant. In western Oregon, the maximum 
degree of cold hardiness usually occurs 

Your contribution today helps 
prepare the nursery industry
leaders of tomorrow.

Contact the Oregon Association of 
Nurseries for more information
503.682.5089 or 800.342.6401

New for Spring 2012: 
‘Lilac Chip’ and ‘Ice Chip’!

Call Spring Meadow 
Nursery today to add 
these fast-selling 
plants to your spring 
liner order!

‘Ice Chip’

‘Lilac Chip’
Lo & Behold® ‘Blue Chip’

Lo & Behold®

 Dwarf Buddleia SMALL PLANTS, 
BIG IMPACT

800-633-8859
www.colorchoiceplants.com
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plant slowly begins to de-acclimate. 
During very warm periods of above 

70 F, the process is very rapid, and 
many plants can lose cold hardiness 
in a matter of days. This often occurs 
when plants remain under covers for 
extended periods of time. 

It should be noted that that both 
the shoots and roots behave the 
same during this stage. The differ-
ence between them is that when the 
shoots begin to de-acclimate, they 
cannot reverse the process, whereas 
the roots can if there is a drop in 
root zone temperature. 

Effective protection
Winter protection practices used by 

growers are most successful when these 
practices are adjusted for each specific 
stage of cold hardiness. 

For instance, during the mid-winter 
cold hardiness stage, growers will focus 
on keeping container-grown plants 
warmer than the air temperature. This 
is accomplished by consolidating plants 
and covering them using plastic. One 
must keep in mind that if the tempera-
tures become too high under the cov-
ers, then you run the risk of initiating 
the de-acclimation stage.

One of the most successful meth-
ods of protecting plants from cold 
injury is to cover them with white co-
poly, but only during freeze events. 
This might be a more labor-intensive 
method, but it allows you to control 
the temperature better. 

It is important to always consider 
the cold hardiness process and to 
allow plants to achieve their highest 
level possible and maintain the level 
for as long a possible. I have seen 
more winter damage to plants during 
the late fall and late winter than any 
other time. 

Richard Regan is an extension horticul-
turist with the Department of Horticulture 
at Oregon State University. He is sta-
tioned at the North Willamette Research 
and Extension Center and can be 
reached at rich.regan@oregonstate.edu.

around the first two weeks of January. 
This is why plant hardiness ratings can 
be misleading. Cold temperatures can 
occur much earlier than this. When they 
do, they can result in significant plant 
damage, even if a plant was rated for 
those low temperatures.

Different plant structures, such as 
stems or buds, also have different hardi-
ness levels. They do not progress at the 
same rate. At any given time, certain 
parts of the plant will be more or less 
cold hardy than others. 

A general rule of thumb is that 
flower buds are the least hardy plant 
part, followed by vegetative buds, then 
the stems. There are even different rates 
of development with the similar plant 
structures. For example, the lower stem 
crown or collar area (where the stem 
transitions into roots) develops ultimate 
cold hardiness at a slower rate than the 
upper parts of the plant. 

For some plants, such as Acer sp., 
the areas where lateral branches join 
the main stem — sometimes referred to 
as the stem crotch — develop cold tol-

This 'October Glory' red maple shows how different parts of the above-ground shoots of plants develop 
cold hardiness at different rates. The blackened area of the stem was slower to acclimate, and thus 
damaged by cold temperatures.

a
n

o
n

y
m

o
u

s

erance at a slower rate. 
Plant roots are the generally the 

least hardy parts of the plant. Plant 
roots do not respond to the same set 
of conditions as the shoots do, and the 
shoots do not have an influence on root 
hardiness. While genetics again plays a 
major role in a plant’s ability to acquire 
root hardiness, the process is driven by 
soil or media temperature. 

Container-grown plant roots are 
even more susceptible to cold injury 
because the roots are elevated above 
the ground and thus are subjected to 
more extreme temperatures (both hot 
and cold).

Coming out of dormancy
The final stage of plant cold har-

diness is the de-acclimation process. 
A plant has to lose hardiness in order 
for it to break dormancy and begin 
spring growth. 

The key trigger for this process is 
once again temperature, but this time it 
is warm temperature. As outdoor tem-
peratures climb back into the 60s, the 
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Otto Luyken
Skip Laurel

Various sizes & Varieties
503-932-8006
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    ‘Roots to grow on’
Phone: 541-757-6520      Fax: 541-738-2607      
       www.sevenoaksnativenursery.com    

- Over 300 species grown from seed
- Hard to find natives 
- Drought tolerant, high elevation
- Quaking Aspen specialists 
- Highest Quality bareroot seedlings
- Containers from 4”-25 gallon

Great Product at Discount Prices!
See Website at: StadelisNursery.com

503-873-5178
4457 Cascade Highway NE • Silverton, OR 97381

1 GAL. MAHONIA COMPACTA
Grafted Conifers 

Otto Luykens
Skip Laurel 
And More

HOSTETLER
FARM DRAINAGE
503-266-3584

• Plastic Tubing 3"-24" • Laser Grade
Control • Open Ditch for Buried

Irrigation • Plows and Trenches •
Pot-n-Pot Drainage • Oldest Drainage
Firm in Oregon • Newest Subsurface

Irrigation Techniques

Materials and
Technical
Assistance
AvailableCanby, OR
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