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COLD INJURY IN THE LANDSCAPE: GEORGIA, 1983-841 
 
This past winter (1983-1984) proved extremely harsh on landscape plants, especially broadleaf 
evergreens. Temperatures in Athens were mild in November with only one day below 32°F 
(30°F). In December, only five days of below zero temperatures (31, 27, 31, 30, 30) preceded the 
records lows of 7, 3, and 9°F on December 24, 25, and 26, respectively. A few hours of exposure 
to low temperatures are not as severe as prolonged exposure. Plants did not fully acclimate this 
fall because of the mild temperatures preceding the "freeze." Cold acclimation occurs in two 
stages. The first is triggered by short days; the second by repeated exposure to low temperatures. 
Maximum plant hardiness is usually attained by January and obviously many plants were simply 
not "ready" in December for the cold. The low temperatures coupled with the drying winds 
produced ideal conditions for injury. 
 
Succulent growth, especially that resulting from high fertilization, is more susceptible to cold 
damage. The tissue simply never hardens. Container-grown nursery stock heavily fertilized in the 
fall was noted to be more severely injured. This coupled with the fact that the root systems are 
not protected makes container stock prone to tremendous injury. Considerable research has 
shown that roots are much more cold sensitive than above ground plant parts. For example, 
boxwood or Japanese holly roots (white root tips) are killed at about 20 to 25°F while the tops 
are hardy to -5 to -10°F. Pyracantha coccinea stems are killed at -15°F, old roots at 2oF, and 
young roots at 22°F. Roots (young) of Rhododendron prunifolium are killed at 20°F, R. 
`Hindegiri' at 10oF, R. catawbiense at 0°, and R. `PJM' at -9°F. Obviously there are tremendous 
differences in root hardiness and proper plant selection is critical. Roots lack the mechanism to 
develop cold hardiness compared to the stems and leaves of plants. 
 
When the water freezes rapidly in cells, ice crystals are formed that pierce the membranes. The 
complete lack of rigidity in leaves of pampas grass and other plants results from the collapse of 
the cells. Excessive wind passing across the leaf surface removes moisture from the cells. This 
water must be replaced or cells become dehydrated and die. Much of the leaf browning that was 
observed on broadleaf evergreens can be attributed to this factor. If the soil is frozen, especially 
as it might be in containers, there is no chance of replenishing the water and the entire plant may 
die. Another type of leaf injury is accentuated on sunny, cold days. The leaf tissue may be 20°F 
warmer than air temperature. If a cloud passes overhead there is a rapid temperature drop in the 
leaf tissue which kills some cells. Over time sufficient cells die to give the plant a yellowish or 
brownish cast. Notice junipers and arborvitaes in winter for they tend to show this type of 
discoloration. Rapid freezing causes more serious injury. In a study with Rhododendron 
catawbiense 'Grandiflorum', leaves were rapidly and slowly frozen and thawed. Leaves subjected 



to rapid freezing were killed. No injury was evident on leaves subjected to slow freezing. Rate of 
thawing, i.e., slow or fast, had no adverse affect. 
 
We noticed more discoloration and injury on plants that were nutritionally or otherwise stressed 
Photinia x fraseri, under nitrogen stress, develops off-colored, yellowish green foliage. These 
same leaves showed more damage this winter than dark green leaves. Plants predisposed to stress 
are more susceptible to insects and diseases. It logically follows that these same plants would be 
more susceptible to cold damage. 
 
Fortunately the December freeze was not a bark splitting freeze. This type of damage usually 
occurs in late fall or early spring when the plants are not dormant. Bark splitting is the most 
devastating type of injury and usually results in the death of a high percentage of the affected 
plant. 
 
Bark splitting occurs on large trees as well as shrubs. The principal cause is the temperature 
difference between the air and cambial tissue. Differences as great as 40°F have been recorded. 
The warm cambial tissue would have expanded and a sudden dropping of temperature (fall or 
spring freeze, for example) could result in contraction and bark splitting. The injury usually 
occurs on the south or southwest side where the trunk is exposed to the warm sun and the 
greatest temperature differential would occur. 
A final note concerning hardiness zones is in order. Zone 8, USDA, means that the geographic 
area contained therein can expect an average minimum temperature range of 20 to 10°F. This 
year, the temperature descended to 0°F which almost broke into the Zone 6 minimums. Plants 
which are grown outside of their normal safe zones will invariably receive their cold 
comeuppance. Supposedly the winter of 1981-82 was unusual. Well, two out of three years of 
extremely low temperatures should cure the urge to play the averages. Winter protection should 
be considered by Southern nurserymen. The expense for a roll of poly may be better than 
thousands of dollars in plant losses. A large container producer indicated it costs $0.07 to 
provide winter protection per one gallon container. 
  
The following list is a compendium of plant damage observed in 1983-84 in the Athens, 
Georgia, area (Climatic Zone 8a). All evaluations were made on established plants in the 
landscape settings unless otherwise noted. 
 
Abelia `Edward Goucher' - All leaves killed. Wood alive. This hybrid is considerably less hardy 
than A. x grandiflora. 
 
Abelia x grandiflora - Some leaves injured. Leaves toward the tips of the branches not injured. 
Bronze to reddish purple leaf coloration appears more vivid. 
 
Aspidistra elatior - Leaves streaked with brown. Considerable discoloration even in protected 
areas. 
 
Aucuba japonica - Some foliage burn in sun especially terminal leaves; no damage in shade. 
Have been advised that it is growing outside at State College PA (Penn State). Hardier than 
given credit. 



 
Bamboo - The species is not known but large plantings were crisped. The color was grayish 
white rather than the expected brown. 
 
Berberis julianae - This is the most common evergreen barberry in the South and was injured in 
exposed, sunny locations. Leaves were brown. The wood was not damaged, and new growth in 
spring will cover the scars. 
 
Buxus species - New shoots that were induced by late summer pruning were either severely 
browned or killed. One planting we observed was totally brown and may have been Buxus 
harlandii. 
 
Camellia japonica - Another bad year with the flower buds severely injured. There appears to be 
more foliage discoloration than actual stem damage this year. Obviously there is considerable 
variation in cultivar susceptibility. 
 
Camellia sasanqua - This year definitely less hardy than C. japonica and some plants badly 
browned. Also a high degree of wine red pigmentation in the leaves of the pink and red 
flowering forms. Stem damage appears minimal, however. 
 
Camellia sinensis - The tea plant is reasonably common on the Georgia campus. This rather 
handsome evergreen shrub produces white flowers from October into winter. The flower buds 
were killed by the freeze but the foliage was not injured. 
 
Cleyera japonica - Foliage turned a vivid bronze to reddish purple color. The more exposed the 
plant the more intense the coloration. In extreme exposures, a few brown leaves were evident. 
Discolored stem tissue indicates that this shrub may be more severely injured than the plants 
appear at the present time. 
  
Cotoneaster dammeri `Skogholm' - Deep wine-red foliage color with a few brown leaves. Might 
be some tip injury since it grows so late in fall. No permanent injury is expected. 
 
Cotoneaster lacteus - This past summer the UGA grounds department added this large leaf 
evergreen member of the cotoneaster genus. Unfortunately, the leaves were badly burned, and 
considerable stem tissue was also killed. 
 
Cryptomeria japonica - Invariably bronzes but this year many plants were brown. Will come 
back to normal condition but unsightly at present. 
 
Cyrtomium falcatum - The lovely holly fern was rendered a rather sickly shade of brown. It will 
probably come back but the plant in Dirr's garden looks forlorn. Great in coastal areas; touchy in 
Zone 8. 
 
Daphne odora - Leaf injury was evident even on plants in protected areas. Flower bud damage 
will no doubt be severe as it was in 1981. The white variegated form appeared more tolerant than 
the species of 'Alba'. 



 
Elaeagnus pungens - The scourge of the Southern landscape was blighted by the low temperature 
and wind. Leaves were brown, especially on plants in full sun. The stems were not injured. 
Unfortunately, it will live. 
 
Eriobotrya japonica - Literally devastated in 1981. Grew back to about 3 feet. Cold again 
reduced it to a sub-shrub. 
 
Euonymus fortunei - Numerous cultivars with discolored and brown foliage. Stem tissue was not 
damaged. In the process of examining for winter damage, we noticed an abundance of scale 
infestation. 
 
Euonymus kiautschovicus - Hardy to -10°F but the combination of low temperature and wind 
caused severe browning on this species, especially in exposed locations. 
 
Fatsia japonica - A wonderful plant but literally flattened by the low temperatures. At Callaway 
we noticed the leaf blades fell off, but the petioles remained. Unless protected, it is probably not 
worth growing in Zone 8. 
 
X Fatshedera lizei - Some bronzing and browning of leaves but not serious. Considerably more 
hardy than Fatsia japonica. `Variegata' was more seriously injured, but the stem tissue appears 
alive. 
 
Feijoa sellowiana - A wonderful shrub but in two of the past three years it has been cut to the 
ground. The plant had grown 5 to 6 feet since the 1981 freeze. The leaves and stems were dead 
to ground level. 
 
Ficus pumila (repens) - A large wall planting with a southern exposure was browned beyond 
recognition. Same in 1981-82, although it grew back. Stem tissue was badly damaged. A few 
green leaves left at the base of the wall. 
 
Gardenia jasminoides - Ravaged in 1981 and appears in worse condition this year. All leaves 
were killed, and only older stems appear to be alive. Those desiring the fragrant gardenia flowers 
in Zone 8 should expect to replace plants every five to ten years due to cold damage. 
 
G. j. 'Radicans' - This small leaf, compact growing form is considerably more cold susceptible 
than the species. Many plants were killed in 1981, and this year should finish those that survived. 
 
Gordonia lasianthus - Plants on the south side of the Science Library were injured. About 30% 
of the leaves were brown. This is a Coastal Plain species, and some injury might be expected. 
The stem tissue was not damaged 
 
Hedera colchica - We have debated whether a large ivy planting on the UGA campus was this 
species or a large leaf form of H. helix. After looking at the brown mush, we are reasonably sure 
it is H. colchica. This planting was protected by shade but still suffered. Interestingly, the 
variegated form, H. c. Dentata-variegata' was not injured in a protected location in Dirr's garden. 



 
Hedera helix - Depending on location and cultivar, various degrees of injury were evident. Plants 
in full sun were often seriously injured. Large beds were 50 to 75% brown. No serious injury 
occurred during the 1981 winter The stem tissue appeared to be alive. 
 
Hydrangea macrophylla 'Variegata' -This form never hardens properly in the fall and may carry 
a complement of leaves through the winter. However, it now looks like wilted lettuce and was 
killed back to the ground. 
 
Hypericum calycinum - Plants in sun and shade were rendered a total shade of brown. There was 
some tip injury. The plants will recover but they are unsightly. 
 
Hypericum `Hidcote' - Dirr has this selection planted all over his yard, and it now appears Kraft 
bag brown. It is cut back in late winter to induce vigorous growth since it flowers on new growth 
of the season. 
 
Helleborus orientalis - Plants under deciduous shade trees were about 50% brown. In four 
previous winters there was no injury. New leaves are emerging that will hide the injured ones, 
but at present a large planting looks ragged. 
 
Ilex cornuta - Much less foliage and stem damage occurred to 'Burford' and other cultivars 
compared to the 1982 freeze. Fruits shriveled and discolored in exposed locations. 
 
Ilex crenata - In general, Japanese holly cultivars escaped with little foliage injury. 
 
Illicium parviflorum - A few leaves at the tip of the branches partially browned, otherwise no 
injury. Surprisingly hardy since its stems appear so succulent. 
 
Ilex - Hollies, as a group, were not seriously injured. 
 
Jasminum floridum - A five foot high planting existed on the south side of the Plant Science 
Building in 1979. The 1981 winter reduced it to ground level, and since that time it had struggled 
back to about 3 feet. So much for this species, back to the drawing board. It is a lovely plant 
when well grown. 
 
Jasminum humile - This species has never flowered on campus. In mild winters (20 to 10°F), 
there is stem damage. This year the cambium appeared dead almost to the ground. 
 
Jasminum nudiflorum - Some flower buds were injured, but the wood appeared alive. 
 
Lagerstroemia indica - Crape myrtle appears to have fared much better this time compared to 
1981-82. Generally, there appears to be minimum damage to the stems of deciduous shrubs. 
 
Ligustrum japonicum - Where protected, no injury. In exposed situations, some leaf injury was 
evident, but stem tissue was alive. 
 



L. j. `Coriaceum' - Based on the response of one plant in a reasonably protected area, this 
cultivar appears less cold-hardy than the species. The leaves were partially burned. 
 
Ligustrum lucidum - This species with large leaves literally had its socks knocked off...er...leaves 
removed. It suffered miserably in the 1981 winter and was hurt worse this year. Stem tissue 
appears injured so expect considerable pruning. 
 
Ligustrum sinense - A vigorous and invasive pest that is almost semi-evergreen in the Athens 
area. The leaves were essentially removed by the freeze. 
 
L. s. `Variegata' - A planting next to a campus bus stop was creamy- green before the freeze and 
brown after. Actually this cultivar appears slightly less hardy than the species. 
 
Liriope - species and cultivars - Foliage severely browned by the low temperatures. Will come 
back but looks miserable. 
 
Lonicera pileata - What a disappointment! This beautiful emerald green broadleaf evergreen was 
rendered a deciduous, quivering shrub after the cold spell. I had expected better things from the 
species since it is listed as Zone 6 and at least 5 to 10ºF hardier than the close relative L. nitida. 
No stem damage was evident. Perhaps it never hardened off properly. 
 
Loropetalum chinese - A few leaves brown but in general no serious damage. 
 
Mahonia aquifolium - No injury, but the purple coloration was as intense as I have seen in the 
past five years. 
 
Mahonia bealei - A tough, coarse-textured plant that is a genuine cultural "street fighter". 
However, injury was evident on plants sited in full sun. Lower leaves were more seriously 
injured than those toward the apex. Flower buds appear alive. 
 
Mahonia fortunei - In a protected location, the lone campus plant was reduced to brown rubble. 
Simply not hardy below 15°F and both leaves and stems were killed. 
 
Michelia figo - Leaves severely browned. Wonderful shrub but not hardy in Zone 8. 
 
Myrica cerifera - Hurt much worse this year than in 1981. Leaves were a rich brown. In 
protected areas plants were not as severely injured but were still aesthetic disasters. 
 
Nandina domestica - Some plants were fine, but others were defoliated. There appeared to be 
considerable difference in species response. `Harbor Dwarf and `Atropurpurea Nana' were not 
seriously injured. 
 
Ophiopogon jaburan - "Melted" to the ground by the cold. Considerably less hardy than O. 
japonicus. 'Variegata' was also obliterated. I have a collection of Liriope cultivars as well as the 
two Ophiopogon species and the cultivar. All are located on the north side of a fence. The liriope 
and O. japonicus were in good condition, while O. jaburan and O. j. 'Variegata' were dead. 



 
Osmanthus americanus - A native tea-olive, known as devilwood, suffered absolutely no 
damage. Leaves as green as spring grass. A plant that should be used more commonly in 
southern landscapes. Fragrant white flowers in spring. Hardy to Cincinnati, Ohio. 
 
Osmanthus x foitunei - A hybrid between O. fragrans and O. heterophyllus that inherited the 
former parent's cold intolerance. Variable injury ranging from complete browning of all leaves 
on exposed plants to essentially no injury on protected plants. Stem tissue alive. 
 
O. fragrans - Leaves severely injured with some stem tissue damage. May reach 30 feet in 
coastal Georgia but reduced to a small shrub inland. 
 
O. f. Aurantiacus' - The one plant we examined was in better condition than the species. Still had 
about one half the leaves removed. No stem damage.  
 
O. heterophyllus - No injury. 
 
O. h. `Rotundifolius' - Appears more susceptible than species. Some foliage discoloration but not 
marked. 
 
O. h. `Variegatus' - Slight foliar injury on the one plant we observed. One local nurseryman 
reported it was devastated in containers. 
 
Persea borbonia - A Coastal Plain species that in exposed situations suffered some leaf 
browning. No stem damage. 
 
Phillyrea species - Unusual and handsome broadleaf evergreen with small lustrous rich green 
leaves. Closely related to Osmanthus. Leaves browned (about 25%) by cold. Have had no luck 
rooting this species. 
 
Punica granatum - No injury even at tips of branches of pomegranate. 
 
Punica granatum 'Nana' - Tip injury. Appears less cold hardy than species. 
 
Prunus caroliniana - In general, no damage, but a few plants in wind-swept, full sun locations 
showed foliage discoloration on the South side. 
 
Prunus laurocerasus and cultivars. The hardiest cherry laurel is Schipka followed by Zabel. No 
noticeable injury on these or the species. 
 
Pyracantha koidzumii - Leaves browned beyond recognition. Fruits reduced to dried prunes and 
stem tissue damaged. This species is considerably less hardy than Pyracantha coccinea. In 1981, 
many plants were killed to ground level but grew back. The bright red fruits of P. koidzumii are 
beautiful, but the susceptibility to cold is reason to consider using P. coccinea. 
 



Pyrus calleryana -'Bradford' - Flower bud injury has been noted. This is an unusual occurrence 
in Zone 8. 
 
Quercus glauca - Some leaf injury, although not manifest. Definitely less cold hardy than Q. 
myrsinifolia. 
 
Quercus myrsinifolia - No injury on this small, dapper evergreen oak. 
 
Quercus virginiana - Leaves completely killed on young trees. Older trees with considerable 
damage. Simply not well adapted in Zone 8. 
 
Rhododendron - Hybrid rhododendrons in protected locations have fared reasonably well with a 
minimum of stem, leaf and flower/bud damage. We extracted individual florets (flowers) from 
the buds of Rhododendron `Amy' and most were brown (dead). Even `Nova Zembla' had a few 
dead florets in the buds we examined. Again it is possible that the flower buds had not fully 
hardened at the time of the freeze. Flower buds are also the most cold-sensitive tissue. The story 
is quite different for azaleas. R. obtusum cultivars such as 'Hinodegiri' have considerable flower 
bud damage and a portion of the flower buds killed. Protected locations "paid off" for these 
plants. Most stems are still green. Much more injury has been noted on Southern Indica cultivars 
such as `Formosa'. Many of these have stem injury in addition to loss of foliage and flower buds. 
This freeze reveals again that we need to be much more selective in choosing azaleas in Zone 8. 
 
Rosa banksiae - Leaves killed and some stem dieback. 
 
Serissa foetida - Leaves injured. Most fell off. Wood in good condition. Surprised to find this 
hardy at such temperatures. 
 
Trachelospermum asiaticum - A new hamburger establishment was extensively landscaped using 
this as a ground cover. We suspect they will be replanting with a hardier ground cover the next 
go round. Totally browned. 
 
Trachelospermum jasminoides - Leaves partially to completely brown depending on location. 
Stem tissue alive. 
 
T. j. `Variegata' - This creamy-margined form was more seriously injured than the species. Dirr 
has both in his garden in protected locations, and the degree of devastation is considerably worse 
on the variegated form. 
 
Viburnum davidii - The emerald gem of viburnums but not this winter. Two plants at the UGA 
Botanical Garden were partially browned with strong purplish pigmentation over the rest of the 
leaf. May be some stem damage also. 
 
Viburnum japonicum - Foliage and stem severely injured. This handsome plant is not reliable in 
exposed areas in Zone 8. 
 



Viburnum x pragense - An elegant evergreen shrub that in full sun suffered severe leaf browning. 
Plants in shade suffered no damage. We have observed this plant in Boston, Massachusetts, after 
exposure to 6°F with no injury. 
 
Viburnum rhytidophylloides - A semi-evergreen to deciduous shrub that because of the mild 
weather was evergreen until the freeze. Leaves partially browned by the freeze. 
 
Viburnum rhytidophyllum - The large leaves were burned on the south side of the plant. The 
combination of sun, wind, and low temperatures induced the "lop-sided" injury. No stem injury. 
Appears to have considerably less foliage damage than other evergreen viburnums in the Athens 
area. 
 
Viburnum tinus - Blitzed. Leaves and young stems killed. An elegant shrub but not amenable to 
successful culture in Zone 8. Save your money. 
 
V. t. `Spring Bouquet' - As above only possibly worse. Plants were planted last fall and were not 
established, possibly resulting in the pronounced injury. 
 
Vinca major - Severely injured. Leaves killed. Some stem injury at tips. Considerably less hardy 
than Vinca minor. 
 
 
1reprinted from Georgia Nursery Notes, February-March 1984, pp 7-11) 
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