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An extended winter freeze event occurred from December 27, 

2017 through January 9, 2018 across North Carolina. During this 

time much of the state recorded low temperatures in the teens 

and several single digit nights. Daytime highs were below or 

barely above freezing for most of the period.  For example, the 

Sandhills logged 7 consecutive 

days with low temperatures  ≤ 

10°F and daytime highs ≤ 33°F 

(Table 1). 

 

When temperatures drop this 

low and for this long, there is a 

risk of freeze injury to southern 

yellow pines. Pines typically 

acclimate to cold temperatures 

gradually as days get shorter 

and colder, developing a level 

of cold hardiness; however, 

pine roots never become fully 

dormant and are more sensitive 

to cold temperatures.  

 

Susceptibility to cold injury 

varies by species and seed 

sources. Shortleaf is the most 

cold-hardy southern yellow 

pine species, followed by 

loblolly then longleaf.  Pines 

from coastal sources are more 

sensitive than piedmont 

sources and southern sources more sensitive than northern.  

Planted longleaf is particularly at risk due to the practice of 

shallow planting container seedlings, leading to increased root 

exposure. 

 

Unseasonably warm weather can deacclimate seedlings and 

increase susceptibility to cold damage. A warm spell followed by 

a sudden and extreme cold period is the most damaging winter 

weather situation. The risk of damage also increases if the freeze 

is accompanied by high winds. 

 

Indicators of winter damage to pine seedlings include: 

• winter burn to the needles; 

• brown discoloration under the bark of the stem or root; 

• frost heave where the seedling is pushed out of ground. 

 

Needle Injury -Winter-burn  

Newly planted seedlings initially have poor soil-to-root contact 

reducing the amount of moisture the roots can take up. In frozen 

or dry soils, winter-burn occurs when the needles dry out 

because the foliage loses water faster than is replaced from the 

roots. This “burn” isn’t actually cold injury to the needles, but 

needle browning due to desiccation. Pine needles damaged by 

winter-burn turn brown or reddish and have a dry scorched 

appearance. High winds and low humidity speed up needle 

desiccation. Seedlings can usually recover from winter-burn once 

new root growth occurs as soil temperatures increase. 

 

Root and Stem Injury 

Pine root and stem tissue is susceptible to injury when 

temperatures fall below 25°F.  The certainty of injury increases 

as the  temperature decreases and the longer the seedlings are 

exposed. Exposed root tissue is more easily damaged then stem 

tissue. However, since soils insulate and hold heat longer, the 

root is protected from damaging cold. The stem just above the 

ground-line, where the coldest air often settles, is unprotected 

and particularly vulnerable.  

 

Freeze damage to the stem or root is identified by a brown 

discoloration to the cambium or wood just under the bark (Figure 

2). A dark brown pith in the stem is another indicator of injury. 

Above-ground symptoms of root or stem damage typically begin 

to appear as the trees initiate spring growth in March or April, 

and varies by both year and location. Shallow planted longleaf 

seedlings are particularly vulnerable to root damage since the 

sensitive root tissue is more exposed to damaging cold 

temperatures. 

Figure 1. Winter burn to longleaf seedling needles is a result of  

desiccation. In most cases the root system is not injured and the 

seedling will bud out in the spring. 

Table 1. High and low tem-

peratures recorded in South-

ern Pines, NC from Dec..27 

2017 – Jan. 9, 2018. 

  Temperature° F 

  High Low 

Dec 27 44 30 

28 32 21 

29 44 19 

30 52 23 

31 34 25 

Jan   1 28 16 

 2 30 8 

3 30 6 

4 33 10 

5 33 6 

6 27 3 

7 27 1 

8 46 10 

9 66 30 
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Frost Heave 

Frost heaved seedlings are pushed out of the ground when soils 

thaw and freeze (Figure 3). Newly planted container seedlings in 

wet, heavy textured soils are most at risk. Deeply planting 

loblolly pine seedlings, both container and bare-root, lessen the 

likelihood of frost heave. Unfortunately, this is not possible with 

longleaf seedlings. Planting longleaf seedlings  deep buries the 

terminal bud, resulting in slow growth and potential death. 

 

Container seedlings in nurseries are at risk. 

The use of container pine seedlings has increased because of 

improved survival and early growth. This especially true for 

longleaf. Container seedlings are typically grown in the open on 

elevated benches to allow the trays to drain and roots to air prune. 

Without the insulating protection of the soil, the roots of elevated 

container seedlings are exposed to damaging cold that bare-root 

seedlings grown in the ground do not face. Damage can occur at 

temperatures below 25°F and is almost certain at  

15°F or lower. 

 

While on the nursery bench, consecutive cold days can weaken or 

kill the seedlings unless measures are taken to protect them from 

the extreme cold. Container seedlings can be packed and stored 

in refrigerated coolers or the container trays can be placed on the 

ground and covered with plastic for insulation. Unfortunately, 

many nurseries do not have refrigerated storage or lack capacity 

to store seedlings for many weeks. Covering with plastic requires 

daily removal and is cost prohibitive. Without additional 

projection, the seedlings may look fine following a freeze event, 

only to die a few weeks later after being shipped or planted.  

 

Before you plant after a freeze event, ask the nursery what 

measures they took to protect their seedlings and if they checked 

for cold damage after the freeze. Unprotected container seedlings 

should not be planted without evaluating their condition. In the 

future, the best solution is to plant container seedlings in the fall, 

as soon as there is adequate soil moisture. 

 

Monitor your seedlings. 

Newly planted seedlings are at risk for injury when they are 

exposed to extreme cold, especially if they have not acclimated 

or became de-acclimated to cold.  Damage may not show up for a 

few weeks so check your seedlings soon after a freeze and then 

again in a couple weeks. Even though the seedlings may not 

initially die, they may be weakened and at risk to other stressors 

like drought, pests, or vegetative competition. Continue to keep 

an eye on the seedlings until warm weather arrives and new 

growth is evident. 

 

Following a freeze event, remember to also check unplanted 

container seedlings for damage before they go in the ground.  

Seedlings in question should not be planted without evaluating 

their condition. 

 

How to Check Seedlings for Injury 

• With your fingernail or a knife scrap off just the bark from 

the stem above the root collar and down into the tap root. 

• Look for any brown tissue (Figure 2). Healthy tissue will be 

whitish or green (Figure 4).  

• Cut the seedling stem and root lengthwise to expose the pith. 

A dark brown pith indicates cold damage. 

• Check seedlings whose foliage has winter burn for stem/root 

damage. 

• Cold damage to the stem is most common just above the 

ground, but also check the root area too, as roots are more 

sensitive. 

 

 

Figure 2. Freeze damage is seen as a brown discoloration 

on the stem or root just under the bark.  

Figure 3. This longleaf seedling was pushed out of the ground 

during an extreme cold event. The heavy texture and wet na-

ture of the site increased the risk. 
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Summary 

• Pines acclimate to cold temperatures gradually as days get 

shorter and colder, developing a level of cold hardiness. 

• Unseasonably warm weather can deacclimate seedlings and 

increase susceptibility.  

• Pine roots, especially longleaf roots, never become fully 

dormant and are more sensitive to cold temperatures. 

• Susceptibility to cold injury varies by seed source and 

species. Longleaf is more sensitive than loblolly, which is 

more sensitive than shortleaf. 

• Cold damage to the stem is usually located just above the 

ground line. Cold damage to the more sensitive roots is 

typically seen in the first few inches of the taproot just below 

the surface. 

• Freeze damage can weaken seedlings. Weakened seedlings 

are more  likely to succumb to other stresses such as drought 

or competition. 

• Seedlings can recover from minor freeze damage injury if 

other stresses are minimal. 

• Container seedlings in the open on elevated benches are 

extremely vulnerable to temperatures below 25°F. 

• Plant container seedlings in the fall, as soon as there is 

adequate soil moisture, to avoid cold exposure in the nursery. 

References 

Cameron, R.S.; Lowerts, G.A. 2007. A new method of 

diagnosing freeze damage in stems of bareroot loblolly pine 

seedlings. Technical Note 07-01. International Paper Company. 

Pp.7. 

http://ncforestservice.gov/managing_your_forest/pdf/

ColdDamageTechnicalNote07-01.pdf (accessed Feb.2018) 

 

Cram, Michelle M., M.S. Frank, and K.M. Mallams. 

2012.  Environmental and mechanical damage . Pp 177-181  In: 

Forest Nursery Pests. USDA Forest Service, Agriculture 

Handbook No. 680, 202 pp.  

https://www.fs.fed.us/rm/pubs_series/wo/wo_ah680.pdf 

 

Dierauf, T.; Olinger, H.L. 1977. January 1977 cold damage to 

loblolly seedlings at New Kent Nursery. Occasional Report 51. 

Virginia Division of Forestry. 4 p.  http://www.dof.virginia.gov/

infopubs/_research-reports/report-0051.pdf 

 

Dumroese, R.K.; Moorhead, D.J., eds. Proceedings of workshops 

on growing longleaf pine in containers-1999 and 2001. Gen. 

Tech. Rep. SRS–56. Asheville, NC: U.S. Department of 

Agriculture, Forest Service, Southern Research Station. 63 p  

 

Hodges, C.S. 1961. Freezing lowers survival of three species of 

southern pines. Tree Planters’ Notes. 47: 23-24  

 

Mexal, J.G.; Timmis, R.; Morris, W.G. 1979. Cold-hardiness of 

containerized loblolly pine seedlings. Its effect on field survival 

and growth. Southern Journal of Applied Forestry. 3: 15-19.  

 

South, David B.; Brown, Patrick; Dougherty, Phillip M.; Olykan, 

Sonya; Runion, Brett; Singh, Adya; Skinner, Malcolm 2002. Tip-

Dieback in Young Loblolly Pine Plantations. In: Gen. Tech. Rep. 

SRS-48. Asheville, NC: U.S. Department of Agriculture, Forest 

Service, Southern Research Station. pg. 574-578  

 

South, David B. 2006. Freeze injury to southern pine seedlings. 

Gen. Tech. Rep. SRS-92. Asheville, NC: U.S. Department of 

Agriculture, Forest Service, Southern Research Station. pp. 441-

447  

 

South, David B. 2013. Chilling hours: Myths and facts. In: 

Haase, D. L.; Pinto, J. R.; Wilkinson, K. M., technical 

coordinators. National Proceedings: Forest and Conservation 

Nursery Associations - 2012. Proceedings RMRS-P-69. Fort 

Collins, CO: U.S. Department of Agriculture, Forest Service, 

Rocky Mountain Research Station. p. 3-10.  

 

Southern Forest Nursery Management Cooperative . 2014 . 

Freeze injury alert for landowners. 5 pp.  

http://www.nurserycoop.auburn.edu/PDF%20files/2014Alert%

20Freeze%20Damage%20Checkup%20R.PDF  

(accessed Feb.2018) 

 

Stone, E.L. 1940. Frost rings in longleaf pine. Science. 92(2395): 

478  http://science.sciencemag.org/content/92/2395/478.1 

 

Tinus, R.W.; Sword, M.A.; Barnett, J.P. 2002. Prevention of cold 

damage to container-grown longleaf pine roots. In: Barnett, J.P.; 

Dumroese, R.K.; Moorhead, D.J., eds. Proceedings of workshops 

on growing longleaf pine in containers-1999 and 2001. Gen. 

Tech. Rep. SRS–56. Asheville, NC: U.S. Department of 

Agriculture, Forest Service, Southern Research Station. 63 p.  

 

Figure 4. The  white or green color of the root just under the 

bark is an indicator of a healthy seedling 


