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INSECTS___________________

Insect Leftovers
To properly diagnose an insect problem on ornamen-
tal plants, it is generally best to visually see the organ-
ism causing the problem. However, sometimes it is
also possible to rely on “insect leftovers” as a means
to determine the cause of the problem. Insects can
leave subtle reminders or remains, which indicate that
they have been there. Most insect leftovers are a
direct result of insects’ feeding on plants; however,
they may leave evidence from the normal physiologi-
cal process of molting as a result of getting larger or
changing into another life form. Aphids, for example,
leave white cast skins as evidence of molting. These
cast skins may be mistaken for whiteflies or dead
aphids.

Many insects with piercing–sucking mouthparts
produce a clear, sticky liquid called honeydew as
evidence of their presence. The reason these types of
insects produce honeydew (sometimes in large quan-
tities) is that they normally require protein (in the
form of amino acids) for development. However, to
obtain their normal requirement, they must consume
large amounts of plant sap (similar to trying to get the
wheat from the chaff). Plant sap contains an assort-
ment of other materials in larger quantities than amino
acids. The extra (and there is plenty of it) is then
excreted in the form of honeydew.

Honeydew is a problem (other than sticking to cars
and to the bottom of shoes) for several reasons. First,
it can attract stinging insects (for example, wasps,
hornets, and yellowjackets), which may lead to an
increased incidence of people getting stung (which is
different than paying for gasoline). Second, it attracts
carpenter ants, which protect piercing–sucking insects
such as aphids from natural enemies (for example,
parasitoids and predators). Third, it is an excellent
growing medium for black sooty mold fungi, which
may reduce the plant’s ability to manufacture food.
Chewing insects, especially caterpillars, may leave

evidence of their presence in the form of fecal mate-
rial or frass deposits (the technical term is “caterpillar
poop”). This is the excess, similar to piercing–sucking
insects, that is excreted, as caterpillars tend to con-
sume more than they can handle (elephants also do
this, so we should be thankful that elephants are not
an ornamental pest because skid loaders would be
standard pest-management equipment). For example,
gypsy moth can consume 1 square foot of leaf sur-
face, which results in the production of tremendous
quantities of frass (as the old saying goes, “you may
be up to your ____ in frass”). The presence of frass
makes it difficult to enjoy picnics, especially when
you need an umbrella, not for the possibility of rain,
but to protect yourself from frass droppings.

Insects such as lace bugs and thrips tend to leave
black, hardened fecal deposits on the undersides of
leaves. This type of insect leftover is characteristic of
these insects and helps in identification.

Many wood-boring insects leave very noticeable
leftovers when they infest a plant. This occurs when
the larvae are tunneling within the plant or when
adults use their chewing mouthparts to create emer-
gence openings. An excellent way to determine if
wood-boring insects are the problem is to look for the
presence of sawdust-like deposits (also known as
wood shavings) at the base of plants or below entry
sites.

These are just a sample of insect leftovers from
some general insect groups. So, although it is best to
have the actual insect causing the problem to make an
accurate diagnosis, using insect leftovers is another
way to possibly identify the problem. (Raymond
Cloyd)

True White Grub
White grubs about 1 inch long are being found in turf
throughout Illinois by landscapers and turf profession-
als. These are not the larval stages of the annual white
grub (masked chafer) or Japanese beetle that are still
laying eggs. Instead, these are probably the progeny
of the large number of May beetles that were present
in much of Illinois earlier this spring. In most cases,
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the numbers per square foot are small, well below the
10 to 12 per square foot usually needed for turf dam-
age. In some areas, however, turf damage is being
seen in the form of browning, wilting turf.

If the number of larvae are small, one can probably
wait to control them along with the masked chafer and
Japanese beetle grubs in August. If numbers are large,
then an application of trichlorfon (Dylox, Proxol),
diazinon, or other labeled insecticide may be needed
now to halt turf injury. Remember that diazinon is not
labeled for use on golf courses and sod farms. Diaz-
inon will also typically take about 3 weeks to kill the
grubs, although the grubs apparently do not feed
during that 3 weeks. One advantage of diazinon is that
it should remain as an active residue for about 4
weeks. This is long enough to control the masked
chafer and Japanese beetle grubs that will be hatching
near the end of July. Trichlorfon will break down after
about 5 days, so the same turf area may have to be
treated again to control the masked chafer and Japa-
nese beetle grubs. On the other hand, trichlorfon
should kill the grubs within 3 days, helping calm
those customers who pull up the turf to see if the
grubs are dead. (Phil Nixon)

Masked Chafer and Japanese Beetle Grubs
Masked chafer adults have essentially finished their
flight for this year. As adults they do not feed, so they
mate and lay their eggs within the 2 weeks or so that
they live in the adult stage. Japanese beetles are still
numerous, but their numbers seem to already be
dropping off. Many of their eggs will have already
been laid into turf.

With much of the egg laying complete, the question
arises as to how many white grubs are likely. Both
species are attracted to soft, moist soil to lay their
eggs, and probably the Japanese beetles are more
attracted to these areas than the masked chafers.
When flight started in late June and early July, soil
moisture was high, so initial egg-laying should have
been widespread. However, in east-central Illinois and
much of the rest of the state, we have had very little
rainfall in the first 2 weeks of July. Nonirrigated turf
is starting to go dormant, and turf watering is becom-
ing more noticeable. Under these conditions, the
beetles will concentrate their egg-laying in irrigated
turf, and these areas will have damage if untreated.
Nonirrigated turf will probably have enough grubs to
attract skunks, raccoons, and birds, and some isolated
spots will likely have enough to cause direct turf
injury.

Applications of imidicloprid (Merit) or halofeno-
zide (Mach 2, Grubex) at this time to irrigated turf
should be effective in preventing grub injury. Because
both products take about 3 weeks to kill the grubs,
applications should be completed by early August to
avoid damage later in the month. You can take a wait-
and-see option for unwatered turf by scouting for
grubs in the first half of August and spot treating
infestations of 10 or more grubs per square foot with
trichlorfon (Dylox) or diazinon. If wildlife popula-
tions are high, even nonirrigated turf can be treated
preventatively to avoid skunk, raccoon, and bird
injury. Applications of any grub insecticide are more
effective if watered in with at least 1/2 inch of water.
(Phil Nixon)

Sod Webworm
We are getting reports from around the state about sod
webworms in turf areas. It is likely that the recent dry
weather is allowing these insects to survive and dam-
age turf. In damp conditions, microsporidia attack the
caterpillars and they die from disease. Look for
scattered brownish turf areas, particularly in well-
drained locations. Closer observation will reveal that
these areas have few grass blades and the area is
brown due to the thatch showing. You may be able to
see short stubs of green grass blades about 1/16 to 1/8
inch long and small round balls of green feces at the
base of the plants.

You can verify sod webworms by using a disclos-
ing solution. Mix 1 teaspoon of 5% pyrethrin (Pyre-
none works well) or 1 tablespoon of dishwashing
detergent in a gallon of water. Apply this solution
evenly over 1 square foot of turf with a watering can
or other method. Within 30 to 60 seconds, any cater-
pillars in the turf will come to the surface. Keep your
eye on the area because they commonly go back down
into the turf after a few seconds.

Sod webworm larvae are slender caterpillars up to
1 inch long with brown spots. The background color
of the body may be gray, tan, or greenish. Two to
three larvae per square foot are enough to cause
damage. This method also works for black cutworm.
If damage or numbers warrant treatment, chlorpyrifos
(Dursban), carbaryl (Sevin), and many other insecti-
cides provide effective control. A spray application or
lightly watered granular application works best. You
want to keep the insecticide on the grass blades and in
the thatch where the caterpillars live in order to get
control. (Phil Nixon)
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Twig Girdlers and Pruners
The twig girdler, Oncideres cingulata, and twig
pruner, Elaphidionoides villosus, can be problems in
nurseries and landscapes. The main difference be-
tween these two pests is that girdlers cause damage
when adults sever a twig from the outside, whereas
pruner damage occurs when the larvae sever the twig
from the inside. Both the twig girdler and pruner
attack a variety of trees including elm, oak, linden,
honeylocust, hackberry, redbud, poplar, sweetgum,
and sassafras. Branches up to 3 feet long may drop
from the tree because of attack by these insects. They
can be a problem in landscapes and nurseries when
excessive damage alters the shape of a tree or reduces
plant salability.

The twig girdler inflicts damage to twigs or
branches as an adult. In the fall, adult females chew
circular notches around a twig, girdling it. The
females lay eggs singly underneath the bark in a hole
created by the adult in terminal and lateral twigs or
branches. Females can lay three to eight eggs into a
single twig. Leaves on trees turn brown after the adult
has fed and laid eggs. The eggs are placed beyond the
girdled area. Girdled twigs soon die, break off the
plant, and fall to the ground. The eggs hatch into
larvae that overwinter inside twigs lying on the
ground. Larvae tunnel toward the severed end and
feed on woody tissue. Full-grown larvae are cylindri-
cal and 18 to 25 millimeters long when mature. In
spring and summer, larvae undergo a pupal stage.
Development is complete in late summer and fall,
after which the adult beetle emerges and repeats the
cycle. The females live about 6 to 10 weeks and can
lay a total of 50 to 200 eggs. There is one generation
per year.

The twig pruner adult attacks twigs and small
branches 6 to 50 millimeters in diameter. The adult
female chews a small hole in the bark of a twig near
the leaf axil where eggs are laid. The eggs hatch into
larvae that are covered with long lemon-yellow hairs.
The larvae enter trees and feed within the center of a
small branch or twig, creating a tunnel toward the
base. The larvae then move from the center to the
sapwood, making concentric circular cuts. Eventually
the larvae move back into the center tunnel and plug it
with frass. Wind causes the branches or twigs to break
and drop to the ground. The larvae continue to feed
inside the broken branch and overwinter as pupae. In
spring, the adult emerges from the hollowed-out
branch. There is one generation per year.

Management of both the twig girdler and pruner
involves removing and destroying fallen twigs and
branches. The use of insecticides is not recommended
for these two pests because it is difficult to control the
larvae that are inside twigs and branches. (Raymond
Cloyd)

Insecticidal Nematodes
Insecticidal nematodes are effective in controlling
insects. Nematodes are very tiny, unsegmented worms
that are best known to landscapers, farmers, and other
agriculturists by the diseases they cause. There are
10,000 nematode species known to science, but the
number of species that exists has been estimated at
500,000. There are nematodes that feed on plants,
others that feed on animals, but probably most species
are scavengers, feeding on dead plant and animal
material.

Insecticidal nematodes, also called entomopatho-
genic nematodes, do not attack plants but only attack
insects and their relatives. The infective juvenile stage
of the nematode usually enters a natural opening of
the insect such as the mouth, anus, or spiracle. Spi-
racles are openings used by the insect for respiration.
Some nematodes, such as Heterorhabditis spp., can
make their own hole through the insect’s body wall.
Once inside the insect, the nematode penetrates the
gut lining or air tube, releasing bacteria into the
haemocoel, the cavity inside the insect that contains
the blood.

The bacteria that are released attack and feed on
the blood and other body tissues of the insect, causing
its death within 2 days. The nematode feeds on the
broken-down tissues of the insect as well as the
bacteria. This allows the nematode to grow, develop,
mate, and produce infective juveniles within the dead
insect. There are usually three generations of nema-
todes produced within the dead insect before the
insect’s body wall breaks down, releasing infective
juveniles that carry the bacteria within their intestines
to new hosts.

The bacteria species that occur within insecticidal
nematodes are not found anywhere else, and insecti-
cidal nematodes that do not contain these bacteria are
ineffective in killing insects. In this mutual arrange-
ment, the nematode transports the bacteria into a
suitable host, and the bacteria provide food for the
nematode by breaking down the host insect’s tissues.

These bacteria produce antibiotics that inhibit the
development of fungi and other bacteria. Thus, insects
killed by these nematodes do not rot and disappear as
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quickly as those killed by natural causes or insecti-
cides. The presence of dead larvae in treated areas
makes it likely that they were killed by the nematodes
rather than by some other means.

Insecticidal nematodes are fragile animals, with
most stages protected within the cadaver of the
attacked insect. The infective juvenile stage is the
most resistant stage, but it is still very susceptible to
drying and to the ultraviolet rays in sunlight. For this
reason, insecticidal nematodes are most effective in
the soil and tunnels of boring insects, where they are
protected from dry air and sunlight. In the environ-
ment, insecticidal nematodes use one of two methods
to locate their hosts: ambushing or cruising.

Ambushing nematode species sit and wait for a
suitable host by nictating. That is, they stand on their
tails waiting to attack a host as it comes by. Because
infective juveniles are only a couple of millimeters
long, a host that is even a few millimeters away will
not be attacked. In addition, these nematodes are most
effective in soil near the surface where there are
sufficient spaces between the soil particles to allow
this nictating behavior. For this reason, ambushers are
most effective against very active insects near the soil
surface such as cutworms, armyworms, sod web-
worms, and other soil-living caterpillars and mole
crickets. Steinernema carpocapsae and S. scapterisci
are examples of ambushing insecticidal nematodes.

Steinernema carpocapsae is sold under the trade
names Biosafe, Savior, Millenium, and BioVector 25.
It is labeled for cranberry girdler, black vine weevil,
strawberry root weevil, strawberry girdler, mint root
borer, and mint flea beetle. Steinernema scapterisci
has been shown to be effective against mole crickets.
It is not available commercially.

Cruising nematodes search out their hosts. Al-
though they can nictate, the infective juveniles also
tunnel through the soil looking for their hosts. They
are attracted to the carbon dioxide and other chemi-
cals that are exuded by potential hosts. Because of
their searching behavior, they are more effective than
ambushers against less active insects such as white
grubs, black vine weevil larvae, and fungus gnat
larvae. Heterorhabditis bacteriophora and Stein-
ernema glaseri are examples of cruising nematodes.
There are also some species of insecticidal nematodes
that are intermediate in activity between ambushers
and cruisers. These include Steinernema feltiae and S.
riobravis.

Heterorhabditis bacteriophora is commonly called
Hb nematode in trade literature and is sold under the

trade names Cruiser, Heteromask, and Gardens Alive
Hb Nematodes. This nematode has a shorter shelf life
than most others. It is labeled for white grubs, bill-
bugs, cutworms, sod webworms, cranberry girdler,
armyworm, black vine weevil, strawberry root weevil,
pine weevils, fungus gnats, and flea larvae. The
bacteria in this nematode are luminescent, which
causes killed insects to glow slightly in the dark.
Killed insects turn brick red instead of the medium
brown color typical of insects killed by other nema-
tode species.

Heterorhabditis magidis is a cruiser nematode sold
as Nemasys II. This very large nematode is labeled for
the control of black vine weevil. Its large size makes
it too big to fit through many other insects’ body
openings.

Steinernema feltiae is both a cruiser and an am-
busher sold under the trade names Nemasys, Enton-
em, X-Gnat, and Magnet. It is labeled for the control
of sciarid flies and fungus gnats. Unlike most insecti-
cidal nematodes, it is infective against insects in soil
temperatures below 50°F.

Steinernema riobravis is both a cruiser and an
ambusher. It is sold as BioVector 355 and Devour. It
is labeled for the control of sugarcane rootstalk borer,
citrus root weevil, and blue-green weevil. In the
laboratory, S. riobravis has been shown also to be
effective against mole crickets. It is active in drier
soils than other insecticidal nematodes but needs high
soil temperatures. It is most effective at temperatures
above 95°F. Although this greatly limits its usefulness
in Illinois, this nematode may prove very useful in the
southern United States.

Application of insecticidal nematodes is effective
with most chemical-application equipment. Applica-
tion is typically made through sprayers and irrigation
systems. Some drip irrigation systems have a slow
enough flow that the infective juveniles can settle out
in the lines. However, increasing the flow during
nematode application can overcome this problem.
Infective juveniles are small enough to pass through
most sprayer nozzle orifices but are large enough to
catch on pump and nozzle screens. For this reason, it
is recommended that these screens be removed before
application. They can survive tank agitation. In fact,
without tank agitation, they may die because of lack
of oxygen in the spray tank.

Formulations of insecticidal nematodes include
water suspension, gel, water dispersible granule, and
vermiculite. The water-suspension formulation stor-
age time may be limited to only a few days under
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refrigeration because of the oxygen needs of the
infective juveniles. The gel formulation is usually
soaked in water to remove the infective juvenile-
containing gel from the screen matrix. The gel,
vermiculite, and breakdown products of the water
dispersible granules can easily clog screens within the
application system. However, their storage times are
longer, usually from 1 to several months, particularly
when refrigerated.

Application of insecticidal nematodes is normally
recommended for late in the day, after 3 p.m., when
the sun is low enough to reduce evaporation and
intense sunlight. For turf applications, the turf should
be wetted both before and immediately after applica-
tion to reduce the chances of the nematodes drying
out and dying. Similarly, sufficient irrigation, usually
at least 1/2 inch, is needed to move the nematodes
into the soil, where they are protected from both
drying and ultraviolet light.

Transgenic research is being conducted with in-
secticidal nematodes to make them less susceptible to
severe environmental conditions. This will make them
easier to work with in many practical application
situations. So far, this research has produced nema-
todes that have shown increased resistance to high
temperature exposure. Research is also being con-
ducted to determine whether the bacteria can be
effective without the nematodes and whether there are
substances within the bacteria that can be used with-
out the use of either the bacteria or the nematodes. So
far, it appears that both are necessary for control to be
achieved.

As living organisms, insecticidal nematodes are
exempt from many of the USEPA’s pesticide regula-
tions. Tests have shown them to be harmless to
mammals. This allows them to be brought to market
much more quickly than chemical insecticides.
However, this also allows the avoidance of much of
the consumer protection provided by pesticide regis-
tration. When using a new insecticidal nematode or
one under an unfamiliar label, try it out on a small
area to be sure you will be satisfied with the results
before applying to a large area.

Levels of control with insecticidal nematodes can
be quite high, but 60% to 70% control is more com-
mon in turf applications. This level of control is usu-
ally enough to reduce pest numbers below damaging
levels. Although insecticidal nematodes are living
organisms and reproduce in attacked insects, they
should be used as conventional insecticides are used;
apply them when control is needed. Do not expect the
nematodes to survive in the soil from year to year in

sufficient numbers to provide a high level of control.
Insecticidal nematodes are expensive, perhaps

costing 10 times more per unit area than conventional
insecticides. These costs should decrease with in-
creased production in the future. They also demand
extra care in storage, length of storage, timing of
application, field conditions, and application to avoid
clogged equipment. On the other hand, there are
situations where conditions or clientele may demand
nonchemical controls. In these situations, the extra
cost and trouble may be worth the benefits. (Phil
Nixon)

PLANT DISEASES__________

Fungicide Injections: Will They Prevent
Dutch Elm Disease?
Many of you have likely experienced the following
scenario: “Several large elms in my neighborhood
have been killed by Dutch elm disease (DED) over
the last year or so. What can I do to protect my elm?
My neighborhood is aware of this disease, and we are
doing our best to watch for early signs of the disease
and get rid of the infected wood. However, I want to
ensure that my tree never gets diseased.”

Never is a very long time. How do you respond to
this person? You might begin by telling him or her to
keep up the good work, because sanitation is a vital
part of communitywide DED management. However,
be honest and say that although sanitation is the best
first line of defense, it is not a guarantee against DED
infection. In fact, there is no documented method or
product that guarantees that the tree will not become
infected. DED management is analogous to protecting
yourself against a car accident; to protect yourself,
you might

Learn how to drive well./Learn how to identify
DED early.
Be a defensive driver./Prune and practice sanita
tion when you see DED.
Avoid distractions./Fighting DED for one season
won’t cut it.
Wear a seatbelt./ Sever root graft to prevent DED
from moving from tree to tree.
Install a roll cage./Inject the tree with a fungicide.

Wait a minute, who installs a roll cage in their car?
Race-car drivers do!  Why? Because despite other
precautions, they are at high risk for an accident. Like
the race-car driver, if your community has recently
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lost a number of elms to DED, your tree is at higher
risk of becoming diseased compared to a community
essentially free of DED casualties.

Researchers and practitioners continue to investi-
gate the use of systemic fungicides in an attempt to
provide safe, long-lasting protection against DED.
Although there are a number of fungicides in, or
entering, the DED-management market (Abasol,
Alamo, Arbotect 20-S, Eertavas, Elm Fungicide,
Fungisol, Imisol, Phyton 27, and Tebuject), a recent
literature review by Stennes and Haugen (Plant
Disease Quarterly 1999 20[2]:29-38) points to
Arbotect 20-S and Alamo as being the most effective
and well-documented products for use against DED.
Arbotect 20-S and Alamo are labeled for use as
preventive and therapeutic injections. Certainly,
preventive injections are more effective and reliable
than therapeutic injections. However, keep in mind
that fungicides move primarily upward upon injection
and therefore are not effective against infections that
come from roots grafted to nearby infected trees.

Compared to Alamo, Arbotect 20-S carries a
somewhat higher risk of causing phytotoxicity (tissue
damage) to the injection site and crown. However,
this risk may be offset by the fact that Arbotect 20-S
is known to last longer in elm than Alamo, providing
protection for up to three growing seasons in northern
climates. While Alamo can be applied using the newer
“micro-injection capsules,” most practitioners prefer
the traditional “macro-injection” (or root-flare)
technique. The drawback to using any of the current
fungicides is cost (typically $300 or more per tree)
and the need for retreatment in 1 to 3 years. In addi-
tion to the cost of treatment, there is still the issue of
risking tree health due to many years of injections.
Although there are many trees that have been safely
injected for 15 to 20 years or more, there are cases
where trees have been essentially girdled because of
too many injections. Thus, fungicides are suggested
only when high-value trees are in danger and only
when used in conjunction with a good community-
wide sanitation and root-graft control program. Tree
injections should only be made by trained arborists or
others trained in DED diagnosis and injection tech-
niques. Keep in mind that roll cages don’t always
fully protect race-car drivers, and fungicide injections
don’t always fully protect plants, but each can be
valuable in high-risk situations.

Are there any biological-control products out
there? Several different biological-based products (for
example, “Dutch Trig” and “Elm Vaccine”) are

currently being studied for their ability to protect elms
against DED. Simply stated, these products are
preventatively injected into elms, where they trigger
the elm tree’s own natural resistance. Although the
sponsoring companies claim encouraging results, we
await peer-reviewed research reports and marketing of
the commercial products in the United States. For
more information about DED, refer to the June 21
issue of Home, Yard and Garden Pest Newsletter
(http://www.ag.uiuc.edu/cespubs/hyg/html/
200009e.html). (Bruce Paulsrud)

Leaf Spots of English Ivy
English ivy can make a beautiful, lush ground cover.
Unfortunately, English ivy is also susceptible to two
diseases that cause spots, stem cankers, and thinned
areas as plants die. The two diseases look quite a bit
alike, even though one disease is caused by a fungus
and the other is caused by a bacterial pathogen. To use
the correct disease management, accurate identifica-
tion of the pathogen type is necessary.

Bacterial leaf spot and stem canker is the more
common disease in Illinois. It thrives in warm, wet
weather such as we have experienced in much of the
state lately. Bacterial leaf spot first appears as small,
circular, dark green, water-soaked (oily) lesions on the
leaves. As these enlarge, they have reddish brown to
black centers with a water-soaked margin and (some-
times) a yellow halo. The spots also crack with age.
The bacterium may cause black cankers on the stems
and petioles; stems die, often with black tips. The
bacterial pathogen is easily spread from plant to plant
by splashing water.

The fungal leaf spots are caused by a variety of
fungal species. They cause round to irregular spots in
a variety of colors. Often a series of concentric rings
can be seen in the spots. Look closely on the spots for
small black specks, which are fruiting structures con-
taining spores of fungi. Bacterial spots do not have
fruiting structures because bacteria do not form
spores. The diseases are easily distinguished in a lab
but can be confusing in the field.

If you establish a bed of ivy this year, look closely
at new plants to be certain that you do not introduce
diseased plants. Before accepting plants from some-
one else’s ivy bed, inspect the established bed for
disease problems. Remove any questionable leaves or
stems from transplants. It is also a good idea to
remove old leaves and debris from the beds each
spring before new growth starts. Always work with
the plants when they are dry to avoid spread of the
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pathogen. Because these diseases require water on the
foliage to infect the blades, water the soil rather than
the foliage when possible. Water early in the day so
that wet foliage will dry quickly.

If leaf spots have been severe in the past, apply
fungicides beginning with new-leaf growth in the
spring. Registered chemicals are listed in the Illinois
Commercial Landscape and Turfgrass Pest Manage-
ment Handbook 2000 and the Illinois Homeowners’
Guide to Pest Management. Because the chemicals
are protectants, the labels usually specify that applica-
tions be repeated at 7- to 10-day intervals, as long as
wet weather persists in the spring and early summer.
Few chemicals protect plants from the bacterial leaf
spot and stem canker. The copper compounds and
Chipco Aliette may help, but control is not complete.
Improve air movement in the area by thinning the
stand and pruning surrounding plants. For more
information about these diseases, consult Report on
Plant Diseases No. 652, Leaf Spot Diseases of
English Ivy. (Nancy Pataky)

Pinewood Nematode Causes Pine Wilt
Not everyone has heard of nematodes, and certainly
many have never seen one. They are common in soil
and may help decompose organic matter. Although
most nematode species are not harmful, some nema-
todes are parasitic on animals (for example, pin-
worms, heartworms), and some are plant parasites.

Pine wilt is a disease of pine that is caused by a
nematode called the pinewood nematode. This
nematode is the pathogen causing the pine wilt
disease, just as a fungus or bacterium can be a patho-
gen causing other diseases. It is vectored (spread) by
the sawyer beetle and a few related long-horned
beetles. Many readers are familiar with nematodes as
soil- or root-related pathogens, but in this case the
nematode lives in the wood of the tree. The pinewood
nematode is microscopic and causes blockage of the
water-conducting tissues, resulting in a wilt symptom,
much like the fungal wilt diseases. You are not able to
see the nematodes without a microscope, but you can
see symptoms of infection.

Pine wilt appears as a sudden decline and death of
the entire tree within a few weeks or months after the
first symptoms of disease. Needle color progresses
from off-green to gray-green to completely brown in
from a few weeks up to a few months. The affected
trees show this color change either branch by branch
or over the entire tree. The exception may be Austrian
pine. We have seen cases where infected Austrian
pines initially showed symptoms on branch tips only.

This may resemble injury from Sphaeropsis blight
(see issue No. 3) but without the diagnostic fruiting
bodies of that fungal disease. Pines with root prob-
lems, water-related stress, or cold injury decline from
the top downward, or starting at the bottom and
moving up the tree, or possibly from the tips inward.
Needle color, however, does not progress from gray-
green to brown. Instead, necrosis is fairly quick.

Samples to be tested for pine wilt should be sent to
the Plant Clinic or another lab where a nematologist is
available. The nematologist will be able to distinguish
nematode species to know whether the harmless or
parasitic nematodes are present. The Plant Clinic fee
for pinewood nematode assays is $18.75. Branch
samples should be 1 to 2 inches in diameter and long
enough to put into a vise so that wood discs can be cut
from both ends of the branch. This nematode is not
uniformly distributed within a tree. We find that the
most reliable samples are from branches that have
brown needles still attached.

There are no chemical controls that have been
shown to be effective for pine wilt. Infected trees
should be burned or buried to reduce reservoirs of
infection. Prune dead branches from live, uninfected
trees to minimize attractiveness to beetle feeding.
Beetles that emerge from the dead wood may carry
the nematode and fly to healthy pines several miles
away. When the beetle feeds on a healthy pine, it may
transmit the nematode to the tree through feeding
wounds. The nematode enters the resin canal and
eventually causes blockage of the water-transport
system of the tree.

Often the question arises as to whether pinewood
nematode-infested wood can be chipped and safely
used for mulch. Research to this point would lead us
to believe that such a practice should be fairly safe. It
has been shown that the insects do not survive the
chipping process, that the nematode does not infect
through the roots, and that the insect does not frequent
wood chips. Logically there is no way for the nema-
tode to move out of the chips and into the tree. To be
safe, spread the mulch on a concrete or blacktop
surface and let it dry before use, or put it through a
true compost cycle.

Replace dead pines with Norway or blue spruce,
Douglas-fir, cedar, hemlock, or other nonsusceptible
species adapted to the site. Consult Report on Plant
Diseases (RPD) No. 1104 for details about this
disease. The RPD is also available on the Web at
http://www.ag.uiuc.edu/~vista/horticul.htm (Nancy
Pataky)
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