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PlAnt DiseAses________
summer Patch: Bandages vs. solutions
A few calls have come in lately regarding how to 
manage turfgrass areas damaged by summer patch 
last year. The obvious “quick fix” is simply to reseed 
or resod the damaged areas. However, it is important 
to understand that summer patch is a difficult and 
chronic disease that can not be resolved with a quick-
fix approach. This article outlines the biology and 
management information necessary to help you lessen 
or prevent summer patch symptoms, instead of just 
applying a quick-fix “bandage.”
 Prior to the mid 1980s, summer patch and necrotic 
ring spot were part of an unexplained disease complex 
called Fusarium blight. We now know that necrotic 
ring spot (caused by the fungus Ophiosphaerella kor-
rae) and summer patch (caused by the fungus Magna-
porthe poae) are two distinct root rot diseases that can 
develop in the same turf area. They are widespread 
diseases on established Kentucky bluegrass turfs that 
are managed as amenity or sports turf. Other grasses 
susceptible to these diseases include annual bluegrass 
and fine-leaf fescues.
 Necrotic ring spot and summer patch symptoms are 
virtually indistinguishable, and both diseases are dif-
ficult to control. Kentucky bluegrass is generally not 
affected until the second or third year on newly laid 
sod and usually not for 4 years or more after seed-
ing. First symptoms are scattered, light green patches, 
typically 2 to 6 inches in diameter. In warm to hot 
weather, the affected areas soon enlarge and rapidly 
fade to a dull reddish brown, then a light tan, and 
finally to a light straw color. The patches may become 
elongated streaks, crescents, or roughly circular, and 
are 1 to 3 feet in diameter. Within the areas of dead or 
stunted grass, there are often centers of green, appar-
ently healthy grass, resulting in characteristic frog-eye 
or doughnut patterns. The circular patches tend to in-
crease in size for several years (in some cases, up to 7 
years) and then disappear. The dead turf area is com-
monly invaded by weeds. Diagnosis of this disease is 
difficult, and it is suggested that samples be sent to the 
University of Illinois Plant Clinic.

 Compared to summer patch, the necrotic ring 
spot pathogen is more aggressive (less dependent 
on stressing factors), and the symptoms are often 
observed under cooler temperatures and in cooler re-
gions of the United States. Summer patch can become 
severe when turfgrass, especially Kentucky blue-
grass, is under stress and entering summer dormancy. 
However, initial root infections occur in the spring 
when soil temperatures stabilize at 65º to 70ºF at the 
2-inch depth. The following stressful conditions cause 
summer patch to be more severe: prolonged periods 
of high humidity and warm to hot weather, moisture 
and heat stress, excessive watering, close mowing, 
a thatch exceeding ¾-inch thick, soil pH above 7 or 
below 5, compaction, nematodes, and unbalanced ap-
plications of fertilizer.
 Avoid pure stands of very susceptible grass variet-
ies. Renovation or overseeding of affected areas with 
species mixtures or blends of resistant varieties is the 
most cost-effective way to minimize these diseases.  
The National Turfgrass Evaluation Program Web site 
(www.ntep.org) is an excellent resource to help turf 
managers determine the level of disease resistance for 
particular varieties at various locations.
 The following cultural practices reduce stress and 
promote root development and steady growth. In 
particular, these practices are most beneficial: (1) core 
aerification, (2) increasing the mowing height as high 
as the turf species and use allow, (3) irrigating deeply,  
(4) maintaining a soil pH of 5.5 to 6.0, and (5) syring-
ing (brief, midday sprinkling during very hot days) 
the turf to reduce heat stress and prevent wilt.
 Where cultural practices do not adequately control 
these diseases, a fungicide application in the autumn 
followed by a spring application may be justified. 
Each application should be made when the average 
soil temperature (2-inch depth under sod at 10 a.m.) 
reaches 68º to 70ºF. Water the turf thoroughly the day 
before the application. Use the highest labeled rate of 
the fungicide and apply with 5 gallons of water per 
1,000 square feet. Because the effective fungicides 
(azoxystrobin, propiconazole, pyraclostrobin, triad-
imefon, and trifloxystrobin) cannot move down in the 
plant to protect root system, you need to drench the 
fungicide into the top 2 inches of the soil immediately 
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after the application, using 0.5 to 1.0 inch (300 to 600 
gallons) of water per 1,000 square feet. Depending on 
the previous and anticipated disease symptom distri-
bution, it may be appropriate to treat high-risk areas 
rather than the entire turf area.  
 As of May 18, 2006, the soil temperatures (10 a.m., 
4-inch depth, under sod; see http://www.sws.uiuc.
edu/warm/soiltemp.asp) range from a low of 54ºF to a 
high of 65ºF across Illinois. The Illinois State Wa-
ter Survey Web site is an excellent resource for soil 
temperature data, but use caution. Recognize that data 
is presented for soil temperatures (min, max, 10 a.m.) 
at various depths and either under sod or bare soil. 
The fungicide application timing recommendation for 
summer patch is based on a 2-inch depth under sod 
at 10 a.m. The 2-inch soil temperature rises and falls 
more rapidly than the 4-inch soil temperature. There-
fore, this Web site is useful for judging when to start 
monitoring 2-inch soil temperature at your specific 
location. (Bruce E. Paulsrud) 

two rusts that form Galls
Have you ever seen a gall associated with a rust dis-
ease? There are many rust diseases on various plant 
hosts. Most of us are familiar with rusts that form pus-
tules and rusty-looking spores. These pustules might 
be found on leaves or stems. Examples include leaf 
rust on corn, rust of daylily, hollyhock rust, or rust on 
turfgrasses. Most are also familiar with cedar–apple 
rust, which causes rust galls on the evergreen host. 
There is also a group of rust diseases that causes galls 
on pines. We call these the pine gall rusts. The galls 
form as a swelling in the stem. You have to remove 
the stem to remove the gall. Eventually, rust pustules 
and spores are evident on the gall. We have seen the 
pine gall rusts more frequently in the last several 
years. The disease is not a widespread problem, but 
one that you should know about to stop its spread.  
 The two rusts of pine are pine–oak gall rust and 
pine–pine gall rust. An alternate host is not needed for 
pine–pine gall rust. The fungus causing pine–oak gall 
rust (Cronartium quercuum) requires two different 
hosts to complete its life cycle. In Illinois, the primary 
coniferous host is Scotch pine, but Jack, Austrian, 
mugo, ponderosa, and red pines may also be infected.  
Deciduous hosts include red, pin and bur oaks.  
 Symptoms on pine include swollen areas on the 
branches, lumps or galls measuring up to 4 inches in 
diameter, and slowed growth. Mature galls often have 
white to yellow, blisterlike ridges (fruiting bodies) 
that rupture through the bark and produce yellowish 
spores. Severe infections may result in witches’-
broom (multiple shoots growing from a gall), death 
of branches, and possibly death of the entire tree.  
Symptoms on oak leaves are similar to the symptoms 

of rust on crabapple. Small dark brown spots with yel-
low borders are visible on the upper leaf surfaces, and 
fruiting structures and spores develop on the under-
side of infected leaves.
 In the spring, mature galls on the pine host release 
wind-blown spores that infect expanding oak leaves.  
About one week after infection, orange spores are 
released from the underside of infected oak leaves, 
causing additional oak leaf infections. Two to 3 weeks 
later, hairlike structures are produced on the underside 
of infected leaves, and different spores are released 
that infect pine needles, succulent stems, and expand-
ing candles. New pine infections take 2 to 4 years 
to develop into mature galls that can release spores 
capable of infecting oak leaves. 
 Pine–pine gall rust (also called western gall rust) 
is caused by Endocronartium harknessii. You may 
also see the fungus as Peridermium harknessii. In 
Illinois, the primary host is Scotch pine, but Jack and 
ponderosa pines may also be infected. Pine–pine gall 
rust is very similar to pine–oak gall rust in sever-
ity, symptoms, and formation of galls. However, 
pine–pine gall rust does not infect oaks and does not 
need two hosts to complete its life cycle. The galls of 
pine–pine rust appear covered in a continuum of fis-
sures and spores. The fissures do not make as com-
plete a blanket of spores with pine–oak rust. 
 To avoid the pine rust galls, purchase seedlings 
and young pines from a reputable source and inspect 
the trees prior to planting. However, keep in mind 
that even close inspection is not foolproof, as it will 
be 1.5 to 2 years before you can detect an infection. 
Although the field symptoms of these two rusts are 
virtually indistinguishable on pine, there are micro-
scopic differences in the spores from the pine galls. 
While on-site, it may be helpful to examine nearby 
oak hosts for evidence of rust lesions, indicating the 
presence of pine–oak rust.
 Infected pine branches, galls, and/or whole trees 
should be removed before spring because the rust 
galls release infectious yellow–orange spores each 
spring. There are two fungicide active ingredients 
available to protect pines from infection: triadimefon 
and mancozeb. Triadimefon is sold as Bayleton or 
Strike. Bayleton may not be used on plants grown 
for sale or other commercial use. Strike is labeled for 
nursery use only. Mancozeb is sold as Dithane, Fore, 
Lesco Mancozeb, Pentathlon, or Protect. 
 Because pine–oak gall rust has a few extra steps 
in the spring infection cycle, peak pine infection 
will likely be later than for pine–pine gall rust. The 
literature indicates that the pine-infecting spores are 
released 2 to 3 weeks after the first orange spores de-
velop on the undersides of oak leaves. (Nancy Pataky 
and Bruce Paulsrud) 
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oh, no! not Bagworms
Well, it is that time of year, which you have been ner-
vously anticipating—dealing with bagworms (Thyri-
dopteryx ephemeraeformis), primarily in the southern 
and central portions of Illinois. However, once con-
sidered an insect pest only south of I-80, bagworms 
have now been found consistently the past several 
years north of I-80 and near the Wisconsin border. Is 
this due to global warming or the mild winters? We 
can only speculate at this time. What is important is 
that bagworms are here! I tend to have a more positive 
attitude regarding bagworms and think that they give 
trees and shrubs a “special appeal”—making them 
look like Christmas trees. 
 Newly hatched caterpillars are very difficult to 
detect because they typically blend in with plant foli-
age. Additionally, although we won’t admit it, as we 
get older our eyesight tends to diminish, which also 
makes it difficult to detect bagworms. In the spring, 
caterpillars climb to the tops of trees and hang out on 
1- to 3-foot strands of silk. These strands eventually 
get caught on wind currents and detach, becoming 
streamers that allow the caterpillars to remain aloft for 
hundreds of feet to several miles, depending on wind 
speed (or velocity) and the occurrence of updrafts. 
This process is often referred to as ballooning. The 
caterpillars float through the air until the silk catches 
onto a plant or other object. It is important to note 
that caterpillars can balloon from nearby or even 
distant trees. Young caterpillars are small and cause 
only minimal damage to foliage. They feed on the 
epidermal and mesophyll layers, creating light areas 
on leaves. In general, it is recommended to avoid 
spraying any insecticides for at least 2 weeks after 
egg hatch to allow adequate time for the caterpillars 
to complete the ballooning process, settle down, and 
initiate feeding. An insecticide application during 
this time maximizes control of bagworms resulting in 
higher mortality levels. A second application is typi-
cally required a week or two later.
 A female bagworm still hanging on a tree from last 
year contains from 500 to 1,000 eggs. Newly hatched 
caterpillars emerge from the bottom of the bags in late 
May or early June, depending on geographic loca-
tion. Each caterpillar creates a small silk bag, or case, 
covered with material from the host plant it has fed 
upon. Caterpillars remain in the bag for the remainder 
of their life. Young (early-instar) caterpillars are 1/8 
to ¼ inch in length and initially feed on the epidermal 
tissue on one side and the mesophyll layer, causing 
leaves to appear white before turning brown. Young 
caterpillars typically initiate feeding at the top of trees 
and shrubs. Why do you think they do this?

 The older or mature caterpillars are 3/4 to 1 inch 
long and consume entire needles or leaves, primarily 
stripping the branches at the top of the tree. As the 
caterpillars mature, and the nutrient quality of the host 
declines, they migrate downward, feeding on lower 
foliage. Entire branches of conifers may die if stripped 
of foliage by the caterpillars. A severe bagworm in-
festation can completely defoliate a host plant, which 
may result in death of branches or the entire plant. 
This is especially true of evergreens, which don’t 
normally produce a flush of new growth following 
defoliation by bagworms. In contrast, deciduous trees 
and shrubs typically produce new growth and are thus 
able to survive an infestation of bagworms. In gen-
eral, bagworm caterpillars feed for about 3 months. 
On certain host plant species, female bags are located 
at the top, whereas male bags are distributed near the 
bottom of the plant canopy. This arrangement allows 
the females to effectively disperse pheromones, which 
attracts the winged males and increases the possibility 
for mating and fertilization of the eggs (“Sex in the 
Tree,” as opposed to “Sex in the City”).
 In late summer (around mid- to late August), cat-
erpillars develop into a pupal stage inside the bags. 
Bagworms take about 7 to 10 days to change from 
a pupa to adult; however, this is dependent on tem-
perature. The males, which are “ugly” black moths 
with clear wings, emerge through the bottom of the 
bag and disperse to mate with females. Females never 
develop into adult moths because they lack eyes, 
wings, legs, and antennae. The females remain inside 
the bag, producing eggs before dying. The eggs are 
the overwintering stage of this insect, and there is one 
generation per year in Illinois.
 Handpicking and destroying bags from fall through 
mid-spring is very effective in removing the overwin-
tering eggs before they hatch. Bags can be placed into 
a plastic container with soapy water or into a sealed 
Ziploc bag and then disposed of. We don’t recom-
mend placing the bags in a container with kerosene 
and then lighting it! 
 Insecticides recommended for control of bagworms 
include Bacillus thuringiensis subsp. kurstaki (Dipel 
or Thuricide), cyfluthrin (Tempo), trichlorfon (Dylox), 
and spinosad (Conserve). Insecticide applications 
are most effective on the young caterpillars. Older 
caterpillars in the bags are ¾ inch long and are more 
difficult to control. In addition, females tend to feed 
less as they prepare for reproduction, which reduces 
their susceptibility to insecticide sprays. The bacteri-
um Bacillus thuringiensis is very efficacious on young 
caterpillars; however, the material must be ingested, 
so thorough coverage of all plant parts is essential. 
Spinosad (Conserve) works by contact and ingestion, 
and is extremely effective in controlling bagworms. 
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 Eggs are laid in the spring into the petiole near its 
base, where it joins the twig. The egg hatches into a 
grublike larva that tunnels up the petiole. Near the 
leaf blade, the larva eats most of the way through the 
petiole, causing the petiole to weaken, turn brown and 
then black in that area. Wind may cause the petiole to 
break in the weakened area, causing the leaves to fall. 
The sawfly larva stays in the part attached to the twig. 
A few days later, the petiole drops; the larva leaves it, 
tunnels into the soil to pupate, and emerges the next 
spring. There is one generation per year. (Phil Nixon)
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Cyfluthrin (Tempo) and trichlorfon (Dylox) are typi-
cally recommended for the larger caterpillars. Again, 
thorough coverage of all plant parts is essential, espe-
cially the tops of trees, where bagworms commonly 
initiate feeding. As previously mentioned, insecticides 
should be applied about 2 weeks after egg hatch. This 
allows the caterpillars to complete the ballooning 
process. If insecticides are applied too early, then a 
second or third application may be needed. In general, 
it is recommended to apply insecticides in late May to 
early June for southern Illinois; mid- to late June for 
central Illinois; and late June to early July for northern 
Illinois. Scouting trees and shrubs 2 weeks after ap-
plying an insecticide will be helpful in determining if 
additional bagworms have blown in and allow you to 
evaluate the effectiveness of insecticide applications. 
(Raymond A. Cloyd)

Maple Petiole Borer
The larva of this sawfly eats through the petiole of 
maple leaves 1/4 to 1/2 inch from the lamina. The 
ground becomes littered with leaves with short, 
ragged petiole stumps. The main part of the petiole 
stays on the tree for a time before dropping. Although 
the ground may become littered with many leaves, it 
is a small portion of the leaves on the tree, so there 
is little effect on the health or appearance of the tree. 
Control is not needed, which is good because little can 
be done. Raking up and destroying the petioles that 
drop later should remove many of the larvae. How-
ever, if there are many other maples nearby, adults are 
likely to fly in and attack the tree next spring anyway.


