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Noninfectious Diseases of Trees 
Many tree diseases are caused by fungi, bacteria, viruses, 

or nematodes (living organisms). Some are not. Noninfectious, 
or abiotic diseases, are a major cause of tree problems in forests 
and home lanclscapes. Abiotic diseases, together with animal 
damage, have reduced yields in forest stands as much as 20 per
cent. Recognition. of noninfectious tree diseases and diagnosis 
is difficult because the causal agent often has disappeared. The 
following categories describe many of the common noninfec
tious diseases of trees: 

HIGH TEMPERATURE DISEASES 
Heat Defoliation. This may occur as a result of high tem

peratures, coupled with severe dry winds. 
Winter Sunscald. This is caused by above-freezing temper

atures on sunny days combined with freezing temperatures at 
night. It usually occurs on the south-southwest side of smooth
barked trees (apple, aspen, maple, mountain ash, and white pine) 
during the late winter or early spring when the daytime sun 
warms the tree trunk and temperatures are freezing at night. 
Smooth-barked trees can be protected by wrapping the trunk 
with any material that shades the stem or reflects sunlight and 
thus prevents excessive warming of the cambial tissues. 

Heat Canker. This is common on young trees when the 
soil surface temperature rises enough to cause localized killing 
of cells, which results in a swelling of the stem above the in
jured tissues. Soil temperatures at the ground line can be as 
high as 160° to 175°F and temperatures of 140°F are not 
unusual on sunny, summer days. Shading young seedlings dur
ing the first and second year prevents heat cankers. 

Birch Dieback. Birch is a forest tree. When planted in a 
lawn, it does not have the leaf and surrounding trees to protect 
its shallow root system. Without this protection, soil tempera
ture can rise, on hot days during the summer, enough to kill 
the roots. Root loss leads to dieback of upper branches. The 
weakened tree is susceptible to attack by the bronze birch borer, 
which hastens the tree's death. Thick soil mulches help keep 
soil temperatures lower and thereby prevent dieback. Soaking 
the ground around the tree during hot weather may give added 
protection. The river birch is generally longer-lived in Minne
sota than imported varieties. 

LOW TEMPERATURE DISEASES 
Low Temperature. Low temperatures, common in Minne

sota winters, may kill tree roots growing close to the soil surface 
if there is no snow cover. Introduced tree species, newly planted 
trees, and trees growing in shallow soils are more susceptible to 
this injury. 

Frost Damage. Early fall and late spring frosts can injure 
or kill woody tissues, buds, and leaves. Damage due to late 
spring frost is obvious. The day after the frost, leaves and 
flowers wilt and die. Fall frost damage is usually not noticed 
until the following spring and, therefore, diagnosis is difficult, 
in fact, seldom seen until the plant thaws. Fortunately, most 
trees can survive frost injury although growth rates may be 
reduced. 

Agricultural Extension Service 
University of Minnesota 

r 

No. 22-1978 
Ward C. Stienstra 

Frost Crack. This occurs in both hardwood and softwood 
trees during a pronounced drop in winter temperature. The 
outer layers of wood, which are colder, contract more rapidly 
than the inner layers, which are insulated. The result is the 
opening of long vertical tissues in the wood and bark. Frost 
crack may occur in succeeding years in the same place, causing 
excessive formation of callus tissue or swelling on one side of 
the tree. 

Frost Shake. This is a crack or separation of wood at the 
growth ring and occurs as a result of the sudden warming of the 
outer layers of wood while the inner tissues are still very cold. 
The rapid expansion of the outer layer forces it away from the 
cold inner tissues. 

Winter Browning. This tree injury is common on arbor
vitae and other species of ornamental conifers grown in northern 
latitudes. The rapid drop in foliage temperature at sunset ( 17 
degrees per minute) causes sudden freezing of water within the 
foliage and results in injured tissue, which becomes evident in 
May or June when it turns brown. This problem occurs pre
dominantly on the southwest and south side of shrubs. Planting 
susceptible species on the north or east sides of buildings or 
other locations protected from continuous exposure to sun and 
wind will reduce this type of injury. 

WATER-RELATED DISEASES 
Drought. In years of low rainfall, many tree species can 

be substantially weakened or killed by drought. Deciduous 
trees appear to die from the top down, have small, off-colored 
foliage, narrow growth rings, and may be invaded by many 
secondary fungi and insects, which seem to be causing the tree 
decline. Pine trees appear to die fronithe bottom up when sub
jected to artificial drought. Individual trees vary in their resist-
ance to drought. · 

Winter Drying. This differs from winter browning, but 
the symptoms are similar. Winter drying, primarily a disease of 
evergreens, occurs when the roots are in frozen ground and 
warm winds cause excessive transpiration (foliage water loss). 
Winter drying can be avoided to some extent by protecting ever
greens with a mulch to prevent deep freezing. The very suscep
tible species, northern white cedar, should not be planted on 
exposed southwest facing slopes. Wrapping susceptible ever
greens in burlap is helpful. 

Leaf Scorch. A sudden and rapid loss of water from maple 
leaves during hot, dry weather causes leaf scorch. Affected 
leaves have yellow or brown margins and may remain on the 
tree or the affected tree may just lose its leaves prematurely. 
Watering during hot, dry weather may prevent or alleviate this 
problem on small trees. 

Excessive Water. Tree roots require oxygen for respiration 
as well as water and will seek a level in the soil that best supplies 
both these requirements. Spring floods and backfilling around 
trees will smother the root system of the tree and tree dieback 
results. Often secondary fungi and insects invade these trees. 
Symptoms normally do not appear until later in the same year 
or the year following root damage. 



MECHANICAL INJURIES 
Bruising. Ice, snow, hail, lightning, wind, and machinery 

can extensively damage trees. These injuries may or may not 
kill a tree, but wounds can be entrance points for disease-causing 
parasites. 

Transplant Injuries. Transplant injury is a major cause of 
tree loss. Many roots may be lost during digging. So, to com
pensate, a proportional amount of the top of broad-leaved trees 
is removed. Nurserymen train the tree roots to form more com
pact masses so that a greater percentage of the roots can be 
taken up when trees, especially evergreens, are transplanted. 
Early spring is the preferred time for transplanting trees. 

CHEMICAL DAMAGE 
Nutrient Lack. Soils deficient in nutrients do not support 

proper tree growth. Know the fertility of your soil by having 
it tested and adjust nutrient levels accordingly. Trees grown 
on nutrient-deficient soils may be more subject to attack by 
parasites. 

Herbicide Damage. Tree damage from herbicide sprays 
or granules applied to turf underneath trees is common in met
tropolitan areas. Affected leaves become distorted, twisted, 
curled or cupped, and margins turn brown. Trees may be killed 
by this treatment, but more often are stunted for 1 year. 

Salt Toxicity. Salt applied to streets in winter is absorbed 
by roots of boulevard trees during the growing season. This 
results in varying degrees of marginal browning of leaves when 
moisture becomes limited. Dieback may occur in trees damaged 
in successive years; some trees have been killed. 

Other Chemical Injuries. Fumes from some industrial 
processes and incinerators can cause chlorosis, spotting of foli
age, and in severe cases, tree defoliation. Dog urine on conifers, 
especially arborvitae, can result in black needles. Foliar sprays, 
normally considered non-toxic to trees, may cause leaf injury 
if applied during hot weather. Also, a spray concentration 
recommended for one species may be toxic to another. 

Air Pollution. Injury to vegetation induced by exposure 
to air pollutants is a popular issue. Air pollution is certainly 
not new. When plants are injured by an air pollutant, symp
toms characteristic of the specific pollutant usually develop. 
Recognition of pollution-induced effects and identification of 
the specific causal agent or agents is a complex task, requiring 
an integrated knowledge of several diverse fields. Since the 
pollutant itself normally undergoes a chemical change soon 
after it contacts plant tissue, symptoms are often the only re
maining evidence of the pollutant. 

The major air pollutants are peroxyacyl nitrates (PAN), 
ozone, fluoride, sulfur dioxide, and ethylene. Smog symptoms, 
now recognized as PAN injury, typically develop only on the 
expanding leaves. The very young and most mature ones are 
usually resistant. Banding, along with undersurface glazing, 
bronzing, silvering, and tissue collapse are associated with injury 
produced by PAN. Ozone symptoms vary and are grouped 
under four different general types. The most common ozone 
symptom on many deciduous trees and shrubs and some herba
cious species is localized thickening and pigmentation of the 
cell walls resulting in sharply defined small dot-like lesions. The 
lesion may be dark brown, black, purple, or red. Small unpig
mented necrotic (dead) spots or more general upper surface 
bleaching is the second common type of injury on most herba
cious and many woody species. The individual lesions tend to 
be irregular in shape and can develop on either leaf surface. 

The third symptom involves killing of all of the tissues 
through a leaf. The upper and lower surfaces are often drawn 
together, forming a thin, papery lesion. The fourth symptom 
is a fine chlorotic stipuling of either surface. Sometimes light 
green chlorotic areas develop with many irregular islands of 
normal green tissue. The characteristic symptom of fluoride 
injury on many broad-leaved plant species is necrosis (dying), 
which occurs predominantly at the leaf tip and margins where 
the fluoride has accumulated. A dull, gray-green, water-soaked 
discoloration of tissues along the leaf tip and margins is the 
first sign of this injury. 

Fluorides may also cause chlorosis or yellowing, extend
ing in from the leaf margin between the larger veins. A general 
chlorotic appearance of the leaf is symptomatic of chronic sul
fur dioxide injury. These cells are usually not killed but are 
bleached of their chlorophyll. Acute sulfur dioxide injury 
appears as interveinal areas of dead tissue which at first have a 
dull grayish-green, water-soaked appearance. When dry, these 
areas take on a bleached tan to dark red color in most plant 
species. Ethylene acts as a growth hormone and causes a gener
al reduction in growth. Plant leaves or modified leaves droop, 
show chlorosis (yellowing) or necrosis (cells dying). Abscission 
and failure of flowers to open properly has been reported for 
many floral crops. 

There is a range of plant markings produced by all air 
pollutants. Some symptoms are typical of a given pollutant 
and may be used to identify the specific pollutant, while other 
agents (frost, disease, insect pests, chemical sprays, soil herbi
cides, nutrient deficiency, etc.) may also produce markings on 
plants that very close,ly resemble air pollutant symptoms. 
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