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Insects and Diseases 

 

Native insects and diseases are a natural part of any ecosystem, even for an urban forest such as the 

Great Trinity Forest.  In a healthy forest, these problems will be present but they rarely do excessive 

damage to the forest.  This is because healthy trees are better able to withstand and recover from these 

natural attacks.   However, when trees are under stress from extreme weather conditions, such as 

drought and flooding, or injuries from construction, logging, pruning or wildlife, they are more prone to 

succumbing to insect and disease attacks.  Some insects and diseases can even attack and significantly 

damage healthy trees so it is important to immediately identify and manage insects and diseases that 

are causing significant damage to the forest.  The following describe some insects and diseases that are 

causing significant damage to trees in the United States.   

 

Oak wilt is a disease caused by the fungus Ceratocystis fagacearum.  This disease attacks and 

kills all oak (Quercus spp.) species, but white oaks are moderately resistant.  This fungus is spread by 

insects and root grafts, which are connected root systems that usually only occur between the same or 

closely related species.  Oak wilt can be prevented by avoiding injuring trees, especially from February to 

June in Texas and, if a tree is injured, then the wound should be treated immediately with commercial 

tree paint or wound dressing.  For high value trees, there are some fungicides available that prevent oak 

wilt. But these chemicals are costly and the tree must be injured to inject them.  If trees in the forest are 

already infected then the root grafts between the infected and noninfected trees should be cut with a 

trencher, vibratory plow or biocidal chemicals before or soon after the tree dies.  The wood should then 

be treated to prevent spores from developing.  (O’Brien et al. 2000) 

 

The emerald ash borer (EAB) is a dangerous insect from Asia which was discovered in the United 

States in 2002.  This insect does not currently occur in Texas but it is causing significant damage to ash 

(Fraxinus spp.) trees in several northern states and may eventually spread to the south.  If an area is 

near infected sites and it has a large number of ash trees then one option is to harvest, girdle or cut and 

leave the ash trees.  This option will reduce the density of EAB populations in the area and may even 

slow its spread.  Other tree species in the forest can be planted or naturally regenerated to create a 

diverse forest that is not susceptible to EAB.  To protect healthy trees or save a mildly infect tree a 

manager can use insecticides but a tree must be treated every year.  Therefore, this method is not 

appropriate over large areas or outside quarantined areas.  (Smitley 2005, Michigan State University 

2007) 

 

Another disease is dutch elm disease which is caused by the fungus’ Ophisotoma ulmi and 

Ophisotoma novo-ulmi. This introduced disease attacks elm (Ulmus spp.) trees.   The American elm (U. 

americana) is the most susceptible.  The fungus’ are spread by root grafts and insects, especially the 

native (Hylurgopinus rufipes) and European (Scolytus multistriatus) elm bark beetles.   This disease can 

be managed by  cutting root grafts or by using insecticides to control bark beetles.  Other preventative 

measures include using fungicides, planting resistant or tolerant elm trees, removing diseased, stressed, 

dead and dying elms and pruning weakened, dying or dead branches.  A newly infected tree may even 

be saved by pruning infected branches and/or by using fungicide (but only if less than 5% of the crown is 
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affected, the tree was infected by insect vectors and if the disease is not present in the main stem).  In 

large natural or wild areas a trap tree can be used to reduce elm bark beetle populations.  In this 

method a live, infected tree is treated with an herbicide that kills it and rapidly dries the bark.  This 

attracts the beetles but is unsuitable for them to complete their life cycle.  (Haugen 1998) 
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Identify and 

control sapsucker 

injury on trees 
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The yellow-bellied sapsucker (Sphyrapicus varius), a 

member of the woodpecker family, is a migratory bird 

whose summer breeding range includes the Lakes States 

region. The identifying field markings of adult birds are 

a black crescent on the breast, pale yellow belly, white 

wing stripe, and a crimson crown. The male also has a 

crimson chin and throat, distinguishing him from the 

female whose chin and throat are white. 

Although insects make up part of its diet, the sapsucker 

is better known for its boring of numerous holes in the 

bark of live trees to obtain sap, the activity from which it 

derives its name. The yellow-bellied sapsucker is the 

only member of the woodpecker family to cause this 

type of injury. More than 250 species of woody plants 

are known to be attacked. Birch, maple, and hemlock are 

the preferred species in the Lakes States. 
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The sapsucker bores neat rows of 1/4-inch 
holes spaced closely together through the 
bark of trees along and around portions of the 
limbs or trunk. As these holes fill with sap the 
sapsucker uses its brush-like tongue to draw 
it out. 

 

These holes are periodically enlarged 
and portions of the cambium and inner 
bark, together with the fresh sap, are 
eaten. 

Puncture wounds and resulting sap flow on branches and trunks of trees are the most obvious 

symptoms of injury inflicted by the sapsucker. 

After repeated attacks 
on the same area of a 
tree, large patches of 

bark may be removed. If 
this area is girdled, the 

portion of tree above this 
point will die. Many small 

limbs are killed and 
some- times the trunk is 

girdled and the whole 
tree is killed. 

  

Sapsucker feeding on 
shade and ornamental trees 
leaves unsightly bleeding 
wounds that attract bees, 
hornets, and other insects 
to the sweet, oozing sap. 
On forest trees these 
wounds may attract 
porcupines or red squirrels 
that further injure the trees 
through feeding. 

Early in the spring the sapsucker tests many trees around its selected nesting site by making 

sample drillings before selecting ones it prefers. These trees, because of quantity or sugar 

content of the sap, are visited several times a day for the rest of the season and sometimes are 

used as a food source for several years. 
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Feeding wounds serve as entry courts for 
a wide variety of wood decay or stain fungi 
and bacteria. On high quality hardwoods, 
sapsucker wounds cause a grade defect 
called "bird peck" that lowers the value of 
the trees. 

 

Many forest trees are attacked high in the 
crowns, making light feeding wounds or 
sample drillings less evident. A condition 
known as black bark may develop which 
results from certain fungi colonizing the sap 
flow and discoloring the bark, and is good 
evidence that injury exists. Black bands can 
develop on white birch as a result of a 
healing reaction to sapsucker injury. 

 

Control  

To discourage sapsuckers from feeding on a favorite shade tree, wrap hardware cloth or burlap 

around the area being tapped or smear a sticky repellent material, such as bird tanglefoot, on the 

bark. 

In commercial forests or orchards, leave favorite feeding 

trees of the sapsucker untreated. Birds will concentrate their 

feeding activities on these favorite trees, which often protects 

nearby trees from serious injury. 

Sapsuckers in search of nesting sites are especially attracted 

to aspen (Populus tremuloides) infected with Fomes 

igniarius var. populinus, which decays the heartwood and 

enables the birds to excavate a nest hole. To protect a 

valuable timber stand eliminate such infected trees within the 

stand during a precommercial thinning; this may discourage 

sapsuckers from using the area.  

The Migratory Bird Treaty Act and Federal regulations promulgated under its authority prohibit 

shooting of sapsuckers. Shooting of this species would be an ineffective control anyway 

because transient birds tend to replace occasional losses to local sapsucker populations. 

 
 

MICHAEL E. OSTRY 
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Mistletoes on Hardwoods 

in the United States 

Forest Pest Leaflet 147 

August 1974  

Robert F. Scharpf1 and Frank G. Hawksworth2 

1
Forest pathologist, Pacific Southwest Forest and Range Experiment Station, Forest 

Service, Forest Service, USDA, Berkeley, Calif.  
2
 Forest pathologist, Rocky Mountain Forest and Range Experiment Station, Forest 

Service, USDA, Fort Collins, Colo.  

The traditional use of mistletoes during holiday seasons, their involvement in folklore 

and legend, their consumption by domestic and wild animals, and their use for medicinal 

purposes make mistletoes of widespread interest to the public. The fact that these plants 

are parasites that injure and eventually kill trees both conifers and hardwoods is not well 

known. 

Two genera of mistletoes grow in the United States: the "dwarf mistletoes" (genus 

Arceuthobium),and the "true mistletoes" (genus Phoradendron). An introduced mistletoe, 

the European Viscum album, has been found only in northern California--the apple 

growing region around Sebastopol and Santa Rosa. This mistletoe was presumably 

brought into this area inadvertently in the early l900's on apple stock from Europe. Since 

then, it has spread over about a 16 square mile area, and is found on at least 20 other 

native and introduced hardwood tree and shrub species. 

Members of the genus Phoradendron are parasites of conifer and hardwood trees and 

shrub in the Western Hemisphere. Their area of greatest diversity is centered in the 

tropics. This leaflet describes seven species of native true mistletoe that are found on 

hardwoods in many parts of Eastern, Western, and Southern United States. The one most 

commonly known and widespread is P. serotinum (also known as P. flavescens) which 

occurs mainly in the East and Southeast. P. rubrum which occurs on mahogany in 

southern Florida is the only other species in the East. The other five species of mistletoe 

occur in the Southwest and along the Pacific Coast. 

General Biology 
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The mistletoes are green, flowering plants that require a living host. Some are rather 

specific and grow on only a single genus of tree; others occur on a wide range of 

hardwood species. Even though they are completely parasitic, they do manufacture much 

of their own food materials by photosynthesis and in general require only water and 

mineral elements from the host plant. In the absence of the green aerial portions of the 

mistletoe plant, how ever, the root system of the parasite can utilize host nutrients and 

remain alive within an infected branch for many years. The mistletoes are dioecoius in 

that male and female flowers are borne on separate plants (figs. 1,2). Because male and 

female flowers are so similar in appearance it is difficult to tell the sex of the plant unless 

fruit are present. 

  

Figure 1. Unopened male flowers on an  

infloresence of P. tomentosum ssp.  

macrophyllum.  

Figure 2. Mature female flowers on an  

infloresence of P. villosum ssp. villosum.  

 

Mistletoe infections are spread mainly by birds (robins, bluebirds, thrushes, cedar 

waxwings, phainopeplas) that feed on the berries. The berries are round, white to pink in 

color, occur in spikes and are about one-quarter inch in diameter (fir.3). A berry usually 

holds a single seed surrounded by a sticky pulp. Birds digest the pulp of the berry and 

excrete the living seed. By this means seeds are often deposited on susceptible trees. A 

viscous coating and hair-like threads on the outer surface of the seeds attach excreted 

seeds firmly to tree branches. Upon germinating, the growing radicle becomes tightly 

pressed to the branch surface. Young or small trees are seldom infected by mistletoe. In 

nearly all cases, initial infection occurs on larger or older trees because birds prefer to 

perch in the tops of taller trees. Severe buildup of mistletoe often occurs within an 

infected tree because birds are attracted to and may spend prolonged periods feeding on 

the mistletoe berries. 
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Figure 3. Shoots and mature fruit of P. serotinum.  

Infection takes place by means of a specialized, penetrating structure that forces its way 

through the bark and into the living host tissues. Once infection has occurred, the root 

system of the parasite grows within the branch. The aerial shoot system begins to develop 

shortly after the root system is well established. Often several years are required after 

infection for a new seed bearing plant to develop. The parasite usually does not spread 

rapidly, but once a plant is established, the root system gradually extends up and down 

the branch. Defoliation or destruction of the aerial portion does not kill the mistletoe. 

New shoots may be produced from the root system or the parasite may survive and grow 

entirely within the infected host tissues. Not until the tree dies, or the infected portion 

dies or is removed, is the mistletoe killed. 

The mistletoes are rather intolerant of cold and near their northern limits aerial shoots are 

frequently killed by low winter temperatures. 

Description of the Species 

In general, the mistletoes on hardwoods are not always easy to distinguish from one 

another. Characteristics of the shoots, leaves, fruit and flowers are features used to 

separate the species. Two other aids to identification are: (1) geographic distribution 

(figs. 4, 5) and (2) host species infected (Table 1). 
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Figure 4. Geographic distribution of Phoradendron tomentosum macrophyllum, P. 

tomentosum tomentosum, P. serotinum, and P. rubrum.  
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Figure 5. Geographic distribution of Phoradendron villosum villosum, P. californicum, 

and P. villosum coryae.  

  

Table 1. Mistletoes Found on Hardwoods in the United States 

 

Phoradendron Hosts and Distribution Remarks 

P. serotinum 

(P. flavescens)> 

Known on more than 100 

species of 50 genera of native 

and introduced trees. Eastern 

United States. 

Leaves smooth. The western limits of 

P. serotinum and the eastern limits of 

P. tomentosum subsp. tomentosum 

have not been precisely determined. 

They tend to grade into each other in 

Arkansas and Louisiana. 

P. tomentosum 

ssp. tomentosum 

(fig. 6) 

Hackberry and mesquite; less 

common on oak and elm. 

Primarily Texas and 

Similar to P. serotinum except 

mature leaves slightly hairy, and less 

than 28 mm long or 18 mm wide. 
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Oklahoma. 

P. tomentosum 

subsp. 

macrophyllum 

At least 60 hardwood species 

of about 30 genera including 

willow, poplar, black locust, 

maple, ash, walnut, alder, and 

sycamore; not found on oaks. 

California to west Texas. 

Mature leaves slightly hairy, usually 

more than 28 mm long and 18 mm 

wide and about twice as large as 

those of ./TR> 

P. villosum 

subsp. coryae 

On oaks from extreme west 

Texas to western Arizona 

Except for the difference in structure 

of leaf hairs, this subspecies is 

indistinguishable from P. villosum 

ssp. villosum. Locally very common 

in Arizona. 

P. villosum 

subsp. villosum 

(fig. 7) 

Mainly on oaks, but 

occasionally on manzanita, 

buckeye, and a few other 

western hardwood species. 

California and Oregon. 

Mature leaves somewhat stiff and 

hairy; 15-45 mm long and 10-22 mm 

wide. 

P. californicum 

(fig. 8) 

Mostly on leguminous trees 

and shrubs of the Southwest. 

Leaves reduced to small 

inconspicuous scales. Stems reddish. 

P. rubrum Mahogany, Florida Keys 
A Caribbean species, rare in the 

United States. 
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Figure 6. Hackberry (Celtis sp.) heavily 

infected by P. tomentosum ssp. tomentosum in 

Texas. Photo taken in winter. The foliage on the 

tree is entirely that of the evergreen mistletoe.  

Figure 7. Large California black oak 

(Quercus kelloggi) bearing massive 

clumps of P. villosum ssp. villosum 

(Sonoma County, Calif.)  
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Figure 8. P. californicum on 

mesquite(Prosopsis sp.) in the Southwest.  

Figure 9. Trunk swelling of California 

black oak (Quercus kelloggi) by P. 

villosum ssp. villosum.  

Economic Factors 

Uses --Mistletoes have some economic as well as social values. Collection and sale of 

mistletoes during the Christmas holidays provide a limited income in some States, 

particularly in Texas. Certain animals use mistletoes for food. Mistletoe berries appear to 

be a favored food of several species of birds, particularly during winter when other food 

sources are in short supply. Deer and even cattle are known to supplement their winter 

diets with mistletoe on trees and shrubs that are low enough to reach or from mistletoe 

that breaks off trees in winter. In Texas, for example, mistletoe on mesquite is regarded 

as an "insurance" forage crop and is cut out of trees for cattle food when other forage may 

be scarce. On the other hand, mistletoes in California have sometimes been reported to be 

toxic to cattle. 

Damage -- The damage caused by mistletoes in most cases outweighs their economic 

values. Trees heavily infected by mistletoe are weakened, reduced in growth rate, and 

sometimes killed. Weakened trees are predisposed to attack by insects and often succumb 

during periods of drought or other adverse conditions. 
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Branch and trunk swellings frequently result from mistletoe infection (fig. 9). Trees with 

trunk swellings are of reduced timber quality and may even be unmerchantable. Trunk 

swellings also provide an entrance point for decay fungi. 

Branches heavily laden with mistletoe often break off during storms or periods of high 

wind. As a result, damage to property from falling branches can be costly--particularly in 

heavily populated urban areas. 

In some areas, native mistletoes are a problem in orchard crops, for example, P. 

tomentosum subsp. macrophyllum is found on walnut trees in the Sacramento Valley of 

California. 

Control 

Control of mistletoe may be difficult in forests. To eliminate the parasite, the infected 

limbs must be pruned off or, if badly infected, the tree should be cut. Pruning should be 

undertaken in forest stands only when it is considered economically feasible. Some 

measure of control can be accomplished by harvesting infected trees. Mistletoe that has 

been removed from the tree cannot cause new infections; therefore, it need not be burned 

or disposed of. However, subsequent cleanup and removal may be desirable for other 

reasons. Detection and control of mistletoes can best be done in fall and winter when the 

leaves are off the trees and the mistletoe is readily seen. But eradication of the pest will 

not insure protection from further infection. Birds, the natural vector, are likely to 

reintroduce the parasite from nearby infected trees. About 5 to 10 years are required, 

however, for the parasite to build up to damaging proportions before control would again 

be necessary. 

Homeowners with only a few to several infected trees will not find control difficult. 

Infected limbs can be pruned off, if possible. If this is not practical for esthetic or other 

reasons, the mistletoe shoots can be broken off periodicallly. Shoot removal will not be 

necessary more than once every 2 or 3 years. Breaking off the foliage and shoots of the 

mistletoe alone will reduce the drain on the branch by the parasite and also prevent 

localized spread and buildup of mistletoe by reducing the seed source. For valuable trees 

infected in the trunk, breaking off of the mistletoe shoots is the only method of control 

now available. 

Another method of direct control that has been tried is removing shoots and covering the 

affected part of the branch with creosote or opaque material, such as tar paper. However, 

none of these has been particularly effective. Coverings, such as tar paper, only 

temporarily limit shoot production and are esthetically not very pleasing. 

Planting resistant trees that are not susceptible to local species of mistletoes is a sound 

approach to control. 
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Several chemicals have been tested for control of Phoradendron on hardwoods. Some are 

apparently effective, although no chemicals have been registered by the Federal 

Environmental Protection Agency for control of mistletoe. 
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USDA Forest Service, Pacific Northwest Region, Natural Resources 
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Updated July 2002 by Katharine A. Sheehan  

 

Management strategies and tactics discussed in older publications may be outdated.  

Contact your nearest Forest Health Protection office for current information.  
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Oak wilt is an aggressive disease that affects many species of oak (Quercus spp.). It is one of 

the most serious tree diseases in the eastern United States, killing thousands of oaks each year 

in forests, woodlots, and home landscapes.  

 

 
Oak wilt was first identified in 1944. The fungal pathogen that causes the disease, Ceratocystis 

fagacearum, is thought by most to be native to the eastern United States, but difficulty in 

isolating and identifying the fungus delayed recognition of the extent of its impact until the 

1980's. Some plant pathologists think that oak wilt is an exotic disease, arriving in North 

America in the early 1900's, but the fungus has never been reported from any country other 

than the United States. The disease has also become much more apparent in some local areas 
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since the 1980's because of increased tree wounding, due primarily to home construction in 

oak woods. The current known distribution of oak wilt is shown in red in Fig. 1. 

 
Figure 1. In 1998, oak wilt was distributed over much of the eastern United States. 

 

 

 

 
Oaks can be organized into three main groups, based on leaf shape: red oaks, white oaks, and 

live oaks. Trees in the red oak group have fan-shaped leaves with sharply pointed tips; those 

in the white oak group have fan-shaped leaves with rounded or blunt tips; and trees in the live 

oak group have oval leaves with rounded tips (Fig. 2). Oaks most commonly killed by the 

disease are listed in Table 1.  

 

All species in the white oak group are moderately resistant to oak wilt, but if infected, trees 

can be killed over a period of one to several years. Resistance in white oaks appears to be 

related to characteristics of physiology and morphology. Upon wounding, infection, or as a 

part of the natural aging process, white oaks tend to form minute plugs called tyloses in their 

sapwood vessels. These plugs make the wood of white oaks impermeable to water, and also 

appear to prevent the fungus from moving throughout the vascular system of the tree.  

 

The tendency for white oaks to form tyloses also explains why these are the species of choice 

for wood used in cooperage for storing wine and whiskey. The presence of tyloses ensures 

that barrels made from white oak wood will not leak.  

 

Throughout the range of oak wilt in the United States, red oaks are the most important hosts, 

but susceptibility varies somewhat by species. Mortality in red oaks can occur within 3 weeks 
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after infection by the oak wilt pathogen under some circumstances. Recovery from oak wilt 

infections in red oaks can occur, but is rare. Texas live oak (Q. virginiana) is moderately 

susceptible to the disease, but because of its tendency to form large, root-connected clones 

through which the disease can spread, it is also considered to be an important host.  

 

Although the disease is not known west of Texas, inoculation studies have shown that most 

oaks in the red oak group, including several western species, are susceptible to the disease, 

and are at risk should the fungus ever be transmitted to them in their native habitat (Appel, 

1994). 
 

 
Figure 2. The three main groups of oaks are 
organized by leaf shape. 
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The oak wilt fungus moves from tree to tree in two ways: transported underground through 

the roots or overland by insect vectors.  

 

Local spread of oak wilt  

Most new tree infections occur as a result of the fungus moving from an infected tree to a 

nearby healthy tree through connected root systems, a process called "local spread" (Fig. 3, 

lower pathway). The roots of trees in each oak group commonly graft to roots of other trees in 

the same group, forming a continuous underground network. When one tree in a group 

becomes infected and dies, the fungus spreads through the connected root systems, killing 

more trees and creating an "infection center."  

 

Root grafts do not commonly occur between trees of different species groups, although 

exceptions occur. Usually a mix of species in a given location will retard local spread and 

limit the impact of the disease. However, root grafts often do occur between Texas live oaks 

and red oaks in mixed stands.  

 

Depending upon soil type and the mix of tree species in a forest or yard, infection of healthy 
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trees through root grafts can occur at some distance (up to 100 feet or more) from an infected 

tree. Sandy soils are conducive to the formation of widespread root systems, increasing the 

likelihood of root grafts occurring farther away from a diseased tree. Some oak species, 

including northern pin oak and Texas live oak, often grow in large groups of similar-aged 

trees that share a common root system. Such situations can lead to rapid expansion of oak wilt 

centers if even one tree in the group becomes infected. 

 

 
Figure 3. The disease cycle of oak wilt. 

Figure 3, upper pathway. Long 

distance spread of oak wilt occurs 

when nitidulid beetles carry spores 

of the fungus from spore mats on 

infected trees to wounds on healthy 

trees, causing infection and death of 

the tree. Time from infection to 

mortality may be very short for red 

oaks and Texas live oak, or many 

years for members of the white oak 

group.  

 

Figure 3, lower pathway. Local 

spread of oak wilt occurs when the 

fungus travels through the 

interconnected roots of infected and 

healthy trees. 
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New infection centers can occur if the fungus is carried from 

an infected tree to a fresh wound on a healthy tree by an 

insect, a process called "overland spread" (Fig. 3, upper 

pathway).  

 

Under certain moisture and temperature conditions, compact 

masses of spore-producing fungal material, variously called 

"spore mats," "spore pads," "pressure mats," or "pressure 

pads" are sometimes formed on oak trees that have been 

killed by oak wilt (Fig. 4). These mats form just under the 

bark, in contact with both the bark and the infected sapwood 

of the tree. As the mats mature, they produce specialized 

structures that exert outward pressure on the bark (the 

"pressure pads") and cause it to split, providing a route for 

insects to reach the mats (Fig. 5).  

 

Oak wilt spore mats emit a strong fruity or wine-like odor that 

attracts many different species of nitidulid beetles (Fig. 6), 

also known as sap beetles. As they feed on or tunnel through 

the spore mats, nitidulid beetles often accumulate fungal 

spores on the surface of their bodies.  

 

Oak trees often sustain wounds caused by construction 

equipment, storms, pruning tools, or vandalism. Fresh wounds 

usually leak sap. The sap attracts insects, including nitidulid 

beetles that have visited oak wilt spore mats. The overland 

movement of nitidulid beetles from spore mats on infected 

trees to wounds on otherwise healthy trees thus creates most 

new infection centers.  
 

  

Not all nitidulid beetles are vectors of the oak 

wilt pathogen. In the North, nitidulids in the 

genera Carpophilus, Colopterus and Epurea 

are most often associated with both oak wilt 

spore mats and fresh wounds on healthy oaks. 

The common picnic beetle in the genus 

Glischrochilus (the larger beetle in Fig. 6) 

has often been implicated in the oak wilt 

disease cycle, but does not appear to be an 

important vector of the disease. 
 

Figure 6. Nitidulid beetles are primarily responsible 
for overland spread of oak wilt. 
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Spore mats can form only within a year after tree death, and only when air temperature and 

wood moisture are within a certain range. In the northern United States this combination of 

wood moisture and temperature commonly occurs in spring of the year after the tree dies, or 

sometimes in autumn of the year the tree dies. The period of time during which mats are 

formed increases with decreasing latitude. In Texas, mat formation occurs at any time during 

the year, but is most common in late fall and winter when the weather is cooler and wetter.  

 

Spore mats usually do not form on trees smaller than 6 inches in diameter at breast height, 

although smaller trees can occasionally support mats. In Texas, spore mats are formed only 

on Texas red oak and blackjack oak, and never on Texas live oak. For this reason, the red 

oaks are important for establishing new infection centers in Texas.  

 

Another group of insects, oak bark beetles (not pictured), can also carry spores of the oak 

wilt pathogen and help to create new infection centers. These beetles acquire spores of the 

fungus while feeding on infected branches, and subsequently transmit them when feeding on 

healthy trees. 

  

 
Oak wilt disease symptoms progress differently 

in red oaks, white oaks, and Texas live oak. 

 

 
Oak wilt is usually identified in red oaks by the 

symptoms of rapid leaf discoloration and 

wilting. Often the initial symptom is a subtle 

off-green color shift that may be visible in the 

upper portion of the tree crown. This symptom 

is apparent in the northern part of the disease 

range in late June to early July. Shortly after this 

initial color shift, the leaves begin to wilt from 

the top of the crown downward. As the disease 

progresses, individual leaves quickly discolor, 

taking on a "bronzed" appearance. The 

discoloration progresses around the margins of 

the leaf from the tip to the base (Fig. 7B). The 

progressing discoloration may be interrupted by 

the leaf veins, as shown in the white oak leaf in 

Fig. 7A, or may affect the entire upper portion 

of the leaf, as shown in the red oak leaf in Fig. 

7B.  

 

Leaves are cast rapidly as the infection 

progresses. Commonly, infected trees are almost 

entirely defoliated within a few weeks of 

symptom onset. Fallen leaves usually are brown 

 
Figure 7. Symptoms of oak wilt in A. white 
oak, B. red oak and C. Texas live oak. 
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at the tips and margins, and sometimes green at 

the base and along the lower veins. Trees are 

often killed in groups or disease "centers," when 

infection occurs through grafted roots.  

Occasionally the outer ring of vessels of diseased trees will be plugged with a brown 

substance that may be visible in cross sections as a ring or a series of dark spots through the 

outer sapwood, and in tangential cuts as longitudinal streaking of wood exposed after 

removing the bark. However, this is not always obvious to an untrained observer, especially 

in the red oaks. The discoloration may be very light or appear as flecks in such sections. 

Discoloration is most readily seen in tangential cuts on branches. 

 

 
White oaks usually die slowly, one branch at a time, over a period of one to many years. 

Wilting and death of leaves on individual branches occur in a similar fashion to the disease in 

red oaks, but usually progresses much more slowly. Affected leaves exhibit a pattern of 

discoloration similar to that seen in red oaks, with discoloration proceeding from the margins 

to the base, sometimes interrupted by the leaf veins (Fig. 7A). Brown streaking in the outer 

growth rings is often readily apparent even to an untrained observer in infected white oaks 

and bur oaks, but may be missing. 

 

 
Texas live oaks can wilt and die rapidly or slowly, depending on the timing of infection and 

weather conditions, but generally succumb within 1-6 months of infection. Diagnostic leaf 

symptoms are usually produced somewhere on the tree (especially in spring and fall). Leaves 

develop yellow ("chlorotic") veins which eventually turn brown ("necrotic"), a symptom 

termed veinal necrosis (Fig. 7C). Affected leaves fall, and the tree crown progressively thins 

out until the entire tree is dead. Fallen leaves under the tree may show darker brown veins for 

months. Sometimes just the tips, margins, or interveinal portions of leaves will turn yellow or 

brown, but these symptoms are not necessarily the result of oak wilt, and not as useful in 

diagnosing the disease. A small percentage of Texas live oaks may survive oak wilt infection 

indefinitely, while suffering varying degrees of crown loss. 

 

 

 
Accurate diagnosis of oak wilt is essential before costly control efforts are begun. Foresters, 

arborists, or pathologists experienced with oak wilt can often diagnose the problem in the 

field using host species, symptoms and mortality patterns. Properly sampling suspect trees 

and culturing in a qualified laboratory may be necessary in some cases. See the publication, 

"How to Collect Field Samples and Identify the Oak Wilt Fungus in the Laboratory" for 

additional information.  

 

 
These oak disorders may sometimes be confused with oak wilt: anthracnose, decline, and 

infestation with twolined chestnut borer. 
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Trees in the red or white oak group are susceptible to a group of fungal leaf diseases 

collectively called "anthracnose," that may be locally severe if weather conditions in the 

spring are cool and wetfor an extended period during leaf expansion, which favors 

development of such diseases. Anthracnose diseases are usually more severe in the lower 

portions of the crown, often causing the affected leaves to fall early in summer. Leaves in the 

upper portion of the crown may remain attached. Leaf symptoms usually include brown spots 

or patches that expand outward to the leaf margins. Although the leaves may be curled and 

distorted, they usually do not wilt.  

 

 
Oaks throughout the eastern and southern United States are susceptible to a "decline" 

syndrome, which is defined as a disease caused by the interaction of several injurious agents 

working simultaneously. In the case of oak decline these factors can include drought, 

defoliation, fungi that cause stem cankers or root diseases, and wood-boring beetles. The 

interaction of these factors may result in the decline and death of oak trees over a local or 

regional area.  

 

Symptoms vary greatly, and differentiating oak decline from oak wilt can be quite difficult. 

The absence of the typical leaf symptoms of oak wilt and the retention of dead leaves on the 

tree are indicators of oak decline. Trees killed by oak wilt are usually completely defoliated 

and retain few living or dead leaves, but this may not be a consistent symptom for red oaks in 

the South.  

 

Oak wilt usually occurs in discrete, spreading pockets of mortality, with trees on the margins 

of the infection center becoming infected over time. Declines may occur in discrete pockets, 

or over a fairly large area, but do not typically spread outward from an initial infection center. 

Trees in decline may die over a period of years, or may ultimately survive a decline episode 

with only dead branches in the crown.  

 

 
The twolined chestnut borer (Agrilus bilineatus) is an insect that attacks oaks, especially those 

weakened by drought or defoliation. Larvae of the insect make tunnels in the inner bark, 

causing branch or even tree mortality. Symptoms usually begin in the upper portion of the 

crown and proceed downward, but this pattern is variable. The insects leave a distinctive "D-

shaped" exit hole about 1-2 mm in diameter when they mature and leave the tree. Initial 

symptoms are usually single or scattered dying branches that often retain brown leaves until 

autumn. 
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Oak wilt can be managed by a variety of strategies 

that prevent new infection centers and limit the 

expansion of existing infection centers. A good 

management program for oak wilt will include all 

of these strategies for combating the disease. 

 

 
Once an oak tree becomes infected with oak wilt, there is no known chemical treatment that is 

capable of "curing" the disease; however, fungicide research is continuing. The development 

of new oak wilt pockets can be avoided, however, either by preventing the development of 

spore mats of the fungus on diseased trees, or by preventing the transfer of fungal spores by 

beetles to healthy trees. In practice this involves removing dead or diseased trees and avoiding 

injury to healthy trees. 

 

Remove infected trees 
Trees that are infected with or have died from oak wilt should be removed and properly 

treated to prevent development of spore mats. These treatments include debarking, chipping 

or splitting, and drying the wood. Covering dead wood with plastic, burying the edges for 6 

months, and then air-drying for a similar time will kill the fungus and any associated insects. 

Trees that die in summer should be removed and treated before the following spring, when 

new spore mats can develop. If the wood is sufficiently dried, however, spore mats will not 

develop. 

 

A word of caution: Removing a diseased tree that is still living may actually spread the 

infection by accelerating the movement of the fungus into adjacent trees that are grafted to it 

by the roots. To avoid this problem, before removing living diseased trees disrupt 

interconnected roots as described in the section on "Controlling existing infection centers." 

 

Avoid injuring healthy trees 
Trees with fresh wounds outside existing oak wilt centers are visited by beetles transporting 

spores of the fungus. Because open wounds create avenues for infection, damage to trees 

from construction, pruning or severe storms may lead to new infection centers. Avoid injury 

to oaks during favorable conditions for infection, which in the North occur in spring and early 

summer, when spore mats are present, and the beetles are flying. Favorable conditions usually 

occur between April 15 and July 1 in the Lake States, and over a correspondingly longer 

period of time to the South. In Texas, avoid damage to oak trees from February through June.  

 

Preventing injury caused by human activity is especially effective in avoiding the 

establishment of new infection centers. In particular, pruning or construction activities in or 

near oak woodlots during the susceptible period often results in injury to oak trees that leads 

to infection.  

 

If construction activity or pruning are unavoidable, or if storms injure oak trees during the 
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critical period, the wounds should be treated immediately with a commercial tree paint or 

wound dressing. Tree paints are normally not recommended for general use, but in this 

instance use of these products can protect trees from oak wilt. In the North, if trees are 

wounded during the dormant season tree paints are not necessary, but judicious use during the 

rest of the year is acceptable. From Missouri to Texas, tree paint should be used immediately 

after trees are wounded, at any time of the year. 

 

 
Once the oak wilt fungus becomes established in a stand that includes a high proportion of 

oak, it will often continue to spread through the grafted root systems of the trees, causing 

infection in healthy oaks.  

 

Disrupting the connections between roots of infected and healthy trees limits the spread of 

oak wilt, and is an effective control measure. Infected trees and their roots will usually die 

before root grafts can be reestablished. The fungus that causes oak wilt does not survive in the 

root systems of dead trees for more than a few years. 

 

The potential for spread of oak wilt through grafted roots is especially high after a diseased 

tree is removed or dies. While a diseased tree is still living and intact, there is some resistance 

to fungal spores moving through root grafts into roots of healthy trees. Either removal or 

death of a diseased tree removes this natural resistance to spore movement, and spores may 

then travel more freely through interconnected roots. Therefore, timing of root disruption 

treatment is critical. Roots should be disrupted before an infected tree dies or is removed, or 

within a short time of tree death, for maximum protection of healthy trees. 

 

Interconnected root systems can be disrupted with a trencher, vibratory plow, or other 

equipment.  

 

Trenching and vibratory plowing 

Cutting roots by using a trenching or cutting tool effectively controls the expansion of oak 

wilt pockets. In the Lake States, using a vibratory plow with a five-foot blade (Fig. 8) is the 

most common method of disrupting grafted root systems. The vibratory plow consists of a 

mechanical shaker unit with an attached blade that is pulled behind a tractor. The blade 

penetrates to a depth of about 5 feet, and cuts through the roots of oaks that may be grafted 

together. While oak roots may extend deeper than 5 feet in the soil, most root grafts are 

disrupted by trenching or plowing to that depth. Standard trenching tools do considerably 

more damage to the site, and the result is a much more apparent plow line than that caused by 

the vibratory plow. In Texas, shallow, rocky soils and even layered rock often make the use of 

a rock saw necessary for disrupting oak roots. A chain trencher, backhoe or ripper bar can 

sometimes be used. Trench depth should be at least 3 feet, although this may be difficult to 

achieve.  

 

The lines cut by these trenching implements are usually referred to as "barrier lines" (Fig. 9). 

Successful disruption of root grafts to protect healthy trees close to an oak wilt infection 

center often requires that two or more parallel or intersecting lines be made. Primary barrier 

lines are those expected to have a good chance of protecting trees outside the lines. In 
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addition, secondary barrier lines are often used to help ensure that the root graft disruption 

is effective (Fig. 9). 

 

The efficacy of root graft disruption can be enhanced by removing all oak trees inside the 

barrier lines following plowing or trenching. Removing these trees and optionally treating the 

stumps with an herbicide helps to ensure that all of the oak roots inside the barrier will die 

before root grafts can be reestablished. This practice is sometimes referred to as "cut to the 

line." Although this is a radical treatment, it may be useful in areas where oak wilt eradication 

is the goal. Assume that all trees removed are infected with the oak wilt fungus, and destroy 

or treat them on site. 

 

Chemical root disruption 
Biocidal chemicals have been used in the past to disrupt root grafts in trees, including oaks. 

These chemicals are very dangerous and difficult to work with, but can sometimes be used in 

areas where vibratory plowing or trenching is not an option because of buried utilities, septic 

tanks or steep slopes. Holes are drilled into the soil at prescribed intervals, and the chemical is 

poured into the holes, where it diffuses into the soil and kills the roots in a localized area. 

These chemicals are restricted-use pesticides, they must be applied by a licensed pesticide 

applicator, who has been trained in their use. In addition, these chemicals are costly, may 

cause damage to the trees, and are effective only in uniform-textured soils where the chemical 

distribution is even and predictable. 

 

 
Fungicides have been developed that may be effective in preventing oak wilt when injected 

into living oak trees without active symptoms. These fungicides are apparently unable to stop 

an already infected oak tree from dying. Those currently available utilize some form of a 

chemical called propiconazol in the formulation. Such treatments create their own problems, 

including the necessity of wounding the tree to inject the fungicides. 

 

The cost of the fungicide is high, so only high-value trees should be considered for treatment. 

Contact your county extension office for current advice on the use of chemicals for control of 

oak wilt. 
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Figure 9. This plan of a home landscape shows possible locations of vibratory plow lines for control of 
oak wilt. All trees are oaks. Brown trees are infected or dead; green trees are healthy. The solid red 
lines indicate primary barriers, the dotted lines are secondary barriers. 

 

 
Effective oak wilt management programs use a variety of strategies to limit the spread of oak 

wilt. Some of the practices and policies that can be used in combination to effectively manage 

oak wilt include the following: 
 

Avoid wounding oaks during critical infection periods.  

 If pruning is necessary, or if wounds occur on oak trees during the critical infection 

period, use tree wound dressings or paints to prevent transmission of oak wilt.  
  

 Develop and enforce construction ordinances and utility pruning guidelines that 

minimize wounding of oak trees. 
  

 Use public service announcements, billboards and flyers to raise awareness of the 

dangers of wounding oaks during susceptible periods.  

  

Use vibratory plow line, trench barriers or chemical disruption of roots to isolate 

pockets of oak wilt. 

 Communities and neighbors should join together to lower the cost of these tools and 

achieve more complete and effective local control. 
  

 Use root graft disruption, cut-to-the-line practices, and treat stumps with herbicides to 

greatly reduce or eradicate oak wilt in local areas. 

  

Remove and properly treat oaks killed by oak wilt by debarking, chipping or splitting 

and drying the wood before the spring following the tree's death.  

 Do not move infected wood off-site without debarking, chipping, or properly drying it. 

Do not move or store firewood from infected stands near healthy oaks without proper 

treatment. 
  

 Use and enforce city codes and ordinances that mandate removal and treatment of dead 

oak trees. Such ordinances can significantly reduce the chances for long-distance 
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HICKORY BARK BEETLE,
Scolytus quadrispinosus Say

Importance. - The hickory bark beetle
is reported to be the most serious insect
pest of hickory in the United States. Several
states have reported instances where thou­
sands of trees were killed. Pecan and
butternut are also hosts.

Identifying the Insect. - The adult is
short, stout, black, almost hairless, and 1/5

inch (5 mm) long. The underside of the
posterior is concave and has spines. The
larvae are typically white or cream-colored,
legless grubs, about the same size as the
adults.

Identifying the Injury. - Dying leaves
and twigs and trees with red foliage are the
first eveidence of attack. Short, vertical egg
galleries with radiating larval galleries
etched in the sapwood are good indicators
of damage.

Biology.-Adults appear in early sum­
mer and feed for a short time at the bases of
leaf petioles and on twigs before attacking
the trunks.

Twenty to 60 eggs are deposited in egg
galleries in the phloem. When nearly full­
grown, the larvae gradually angle away
from the adult gallery. Before reaching
maturity, they leave the phloem to pupate
in the bark. Winter is spent in the larval
stage and pupation occurs in the spring.
There are usually two generations each
year in the southern United States.

Control. - Control practices include
felling infested trees over large areas and
destroying the bark during winter months
or storing infested logs in ponds. Insecti­
cides can also be used.
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LOCUST BORER,
Megacyllene robiniae (Forster)

Importance.- This is the most serious
insect pest of black locust. It provides
infection courts for the fungus, Fornes
rimosus, which causes substantial defect,
growth loss, and some mortality. The only
host is black locust.

Identifying the Insect. - The adult is an
attractive longhorned beetle, often seen
feeding on goldenrod in late summer and
early fall. It has bright yellow bands ex­
panding across a jet black thorax and wing
covers, and the third band on the wings
forms a "W" design. Legs are yellow­
orange and long. Full-grown larvae are
full-bodied, pale, and about I inch (25 mm)

• long.
Identifying the Injury. - The first sign of

attack occurs in the spring, around the time
of bud burst. Oozing sap at the point where
the larva bores into the tree causes a wet
spot on the bark. Eventually, the larva

begins to tunnel into the wood, pushing
granular frass out of the entry hole.

Wood infested by locust borers can be
virtually "honeycombed" by the larvae.
Sometimes stems are so weakened that

they become windbroken.

Biology.-Eggs are deposited in rough
bark surfaces and around wounds ofliving
trees. Newly-hatched larvae excavate a
small hibernating cell in the inner bark and
overwinter. In the spring, they bore into
the wood, enlarging the tunnel to the
exterior. About mid-July, they emerge at
the original attack point. There is one
generation annually.

Control.-Since the heaviest attacks
occur in stressed trees, most preventive
recommendations are designed to encour­
age or maintain health and vigor. This
includes planting superior trees, avoiding
pure locust stands, and removing low vigor
and overmature trees. Excluding damaging
livestock from black locust stands can also
reduce beetle attacks.

Damage caused by borers and wind. Adult.
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RED OAK BORER,
Enaphalodes rufulus (Haldeman)

Importance.- This is a major pest of
red oaks, accounting for millions of dollars
in losses from defects and degrade in
lumber. Valuable shade trees in parks and
cities are sometimes attacked, but are rarely
killed.

Identifying the Insect.-Adult borers
are longhorned beetles. Their antennae are
very long, almost doubling their I-inch (25
mm) body length. Their rust brown color
blends well with the bark surface, and they
are rarely seen. The pale, robust larvae have
very small legs on the thorax.

Identifying the Injury. - The first signs
of attack resemble the fine frass produced
by ambrosia beetles. As the larvae bore
into the tree, sap begins to extrude from the

attack points. Within the tree, tunnel diam­
eters gradually increase from pinhole size
to about Y2inch (12 mm) in diameter as
larvae grow. Tunnels are 6 to IOinches (IS
to 25 cm) long and are often accompanied
by discolored and decaying wood. They are
usually within 6 inches (15 cm) of the pith.

Biology. - The red oak borer has a 2­
year life cycle. Eggs are laid in midsummer
in roughened areas or near wounds, and
larvae tunnel under the bark for the first
year. In the second year, the more damaging
wood tunneling commences. Prior to pupa­
tion, the larvae chew round exit holes
through which they later emerge as adults.

Control. - Removal of brood trees sig­
nificantly reduces the pest population. Mea­
sures aimed at encouraging stand vigor will
discourage attack. Infested, high value
shade trees may be treated with insecticides.

Adult.
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SMALLER EUROPEAN
ELM BARK BEETLE,

Scolytus multistriatus (Marsham)

Importance.- This beetle is the prime
vector of the Dutch elm disease fungus
which has destroyed millions of American
elms since its introduction into the United
States. The beetle attacks all native and

introduced species of elms.

Identifying the Insect. - Adults are red­
dish-brown beetles about Y4 inch (3 mm)
long. The underside of the posterior is
concave and armed with a prominent
projection or spine on the undersurface of
the abdomen. The larvae are typical, white
or cream-colored, legless grubs, about the
same size as adults.

Identifying the Injury. - Beetles excavate
a I to 2 inch (25 to 50 mm) straight egg
gallery parallel with the wood grain. Larval
mines are roughly perpendicular to the egg
gallery. The result is a design resembling a
long-legged centipede on the inner bark
and wood surface.

Symptoms of the disease are described
under "Dutch Elm Disease" in this booklet.

Biology.-Smaller European elm bark
beetles overwinter as larvae under the bark

and develop into adults in the spring,
emerging after the leaves expand. Adults
feed at twig crotches of healthy elms,
infecting the tree with Dutch elm disease.
Then they fly on to other elms for breeding.
These attacked trees have usually been
weakened by drought, disease, or other
stress factors.

After boring through the bark, the beetles
excavate their egg galleries, grooving the
inner bark and wood surface in the process.
When larvae are full-grown, they construct
pupal cells at the end of their larval mines.
New adults emerge by boring directly
through the bark, leaving it peppered with
tiny "shot holes." There are two generations
annually.

Control. - The most effective method
of reducing losses is probably through re­
moval of dead and dying elms and the
pruning of dead and dying limbs. Several
chemical insecticides may be applied as
preventative sprays or to kill beetles before
they spread to uninfested trees.

Beetle feeding at twig crotch. 29Page 126 of 380



TWOLINED CHESTNUT BORER,
Agrilus bilineatus (Weber)

Importance. - This borer attacks red
and white oaks throughout the East. Trees
weakened by drought, insect defoliation,
or other factors are most susceptible. Larvae
mine the cambium, resulting in girdled
trees. Mortality can be extensive in weak­
ened stands.

Identifying the Insect. - Adult beetles
are about I/S to Y2inch (6 to 12 mm) long,
slender, and black, with a light yellowish
stripe on each wing cover. Larvae are
white, slender, flattened, and about I inch
(25 mm) long, with two spines at the rear
end.

Identifying the Injury. - Larvae excavate
winding mines in the inner bark and outer
sapwood of the main trunk and large
branches, frequently girdling the tree. At­
tacks usually begin in the upper tree canopy
and extend downward as the tree continues

to weaken. D-shaped adult emergence holes
are evidence of infestation.

Biology.-Adults emerge during spring
and early summer and deposit eggs in bark
crevices. Eggs hatch in 10 to 14 days. The
larvae burrow through the bark and cam­
bium. They overwinter in cells in the bark
and pupate the follwing spring. There is
one generation per year.

Control. -Control is mainly a matter of
preventing attacks through cultural prac­
tices that promote tree vigor. Spraying to
protect foliage from insect defoliators is
recommended in some areas.

30

Larvae in galleries.
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WHITE OAK BORER,
Goes tigrinus (DeGeer)

Importance. - This is one of the most
destructive borers of the white oak group
in the South. Its importance is compounded
by the increasingly higher prices of veneer­
quality lumber.

Identifying the Insect. - The adult long­
horned beetles are rarely seen. They are
mottled brown and white, about I inch (25
mm) long, with a spine on each side of the
thorax and antennae about as long as the
body. Larvae are grub-like, pale yellow,
robust, and up to 112 inches (37 mm) long.

Identifying the Injury.-Oozing of sap
and frass production on trunks are the
most prominent indications of infestations.
The sap often attracts flies, bees, wasps,
butterflies, and other insects. Internal dam­
age consists of extensive larval mining,
often accompanied by discoloration and
subsequent decay of the wood.

Biology.-Adults emerge in mid-spring
and deposit eggs in roughened bark or near
wounds. About 3 weeks later, eggs hatch,
and larvae tunnel directly into the wood.
New adults develop within the tunnels and
emerge through a new, circular exit hole.
The life cycle requires 3 to 5 years for
completion.

Control. - Removal of heavily infested
brood trees, combined with measures de­
signed to encourage tree vigor, are the most
practical controls. Woodpeckers and sap
ooze are the most important natural con­
trols.

Removing vines, which are good egg
laying sites, may be cost effective when the
wood is used for veneer. Vine removal
operations should not damage bark, since
this can actually encourage infestations.

Adult

Typical attack on white oak.
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APHIDS

Importance.-Aphids infest hardwoods
and conifers throughout the United States.
They can be found almost anywhere on a
tree, particularly on new growth. Heavy
infestations distort foliage, cause terminal
dieback, reduce tree vitality, weaken the
tree, and cause branch and crown die back.
In young trees and seedlings, mortality can
occur from heavy infestations. Aphids are
usually of greatest concern in nurseries,
seed orchards, and shade and ornamental
trees. Honeydew and sooty mold, associated
with aphids, usually mar the beauty of
ornamentals.

Identifying the Insect. - Aphids vary in
bodycovering and range in size from 1/50 to
Y4 inch (Y2 to 6 mm) long. However, they
are all soft-bodied insects. Most aphids are
pear-shaped, with a pair of cornicles at the
posterior of the abdomen. They may be
transparent, yellow, green, pink, brown,
almost black, or spotted. Some may be
covered with a white woolly wax. Some are
winged, while others are not.

Identifying the Inj.ury. - Aphids feed on
various parts of a tree. Some feed on the
undersides ofleaves, causing stunting, curls,
and folds in the leaves. Other symptoms to
look for are: leaf discoloration; dieback or
"flagging" of newly formed terminals,
branch ends, and new leaves; early leaf
drop; and ringlike swellings or knots at
nodes and buds. Trees with poor vigor or
with branch and crown dieback should be

examined closely for aphids. Sooty mold
and ants frequenting a tree are good indi­
cators of an active or recent aphid attack.

Biology.-Overwintering can occur in
any life stage, but the most common is the
adult or egg. Eggs hatch and live births
usually occur in the spring, and nymphs
begin feeding on selected parts ofthe plant.
Some aphids migrate as nymphs; others
spend their life in one place. Some aphids
have only one generation per year; other
have several. Some aphids require alternate
hosts in alternate generations.

32

Control. - Parasites and predators are
effective in controlling aphid outbreaks
and maintaining low populations. However,
insecticides are often used to protect high
value trees and are most effective against
the nymphs.

Typical soft-bodied aphid on pine.
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LACE BUGS,
Corythucha spp.

Importance.-Adults and nymphs of
lace bugs feed on the leaves of many species
of hardwoods throughout the South. Some
of the more common species affected are

- sycamore, oak, elm, hackberry, and bass­
wood. By the end of August, leaves attacked
by these insects may be discolored and
perform little photosynthesis, and may
even fall from the tree.

Identifying the Insect. - Nymphs are
usually dark colored and covered with
spines. Adults have broad, transparent,
lacelike wingcovers. They are flattened,
and about Y4 inch (6 mm) long. Some
species are beautifully colored.

Identifying the Injury. - Infested leaves
have chlorotic flecks or tiny chlorotic spots

on the upper side. Heavily infested trees
may be partially or full defoliated, especially
during dry weather.

Biology.-Adults overwinter in bark
crevices and similar protected areas of their
host. The adults become active during the
spring and lay eggs on the underside of
leaves. After the eggs hatch, the nymphs
begin feeding on the underside leaves.
They feed by inserting their mouth parts
into leaf tissue and sucking the plant juices.
A complete life cycle, from egg to adult,
may take in 30 to 45 days; several gen­
erations may occur each year. In late
summer, both adults and nymphs will be
feeding at the same time.

Control. - Natural enemies are usually
effective in maintaining populations at a
low level and bringing outbreaks under
control. Chemical controls are usually only
used on shade and ornamental trees.

Adults on sycamore.

33Page 130 of 380




