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EXECUTIVE SUMMARY 
 
With the passage of the Food Quality Protection Act, an urgent need has developed to address 
current pest management issues and embrace alternative or “reduced risk” pest control options 
for various commodities. The USDA Office of Pest Management Policy (OPMP) is funding the 
production of Pest Management Strategic Plans (PMSPs), which identify pest management needs 
and priorities for specific crops in particular regions. These documents are developed through the 
collaboration of stakeholders, including growers, commodity associations, specialists, food 
processors, crop consultants, and the EPA.  A workshop was held on August 19, 2008, in 
Blacksburg, VA, to solicit input from managers of turfgrass sites (ex. athletic fields, home lawns, 
golf courses, and commercial lawns); sod growers; Extension agents; researchers; and specialists 
from Virginia and other states, including North Carolina, South Carolina, and Maryland. The 
meeting’s purpose was to identify critical pest management needs in the turfgrass industry. The 
following PMSP outlines the cultural practices used in turfgrass management along with the 
pests and diseases of greatest concern to sod growers and turfgrass managers. Research 
specialists in the areas of entomology, weed science, and pathology have assembled data tables 
to demonstrate the efficacy of currently available chemical and nonchemical control methods. 
The critical needs outlined on the next page must be addressed in order to ensure the success of 
future turfgrass management in Virginia and North Carolina. 
 
NOTE: Please refer to “Abbreviations” at the end of this report for a list of abbreviations and 
acronyms used for organizations and other terms discussed below.   
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SUMMARY OF PRIORITIES FOR TURFGRASS  
IN VIRGINIA AND NORTH CAROLINA  

 
RESEARCH  
PRIORITIES 

 

EXTENSION  
PRIORITIES 

REGULATORY 
PRIORITIES 

• Examine drought resistance 
of various turfgrass species. 

• Gather more data on plant 
physiology – fertilizer costs 
have increased so must 
increase efficiency. Also 
must understand how 
different products work 
within the plant and what 
reactions take place in the 
soil. 

• Continue research efforts 
on fire ants. 

• Develop degree-day 
models for various pests 
and generate state-specific 
data.  

• Examine the use of 
organics (fertilizers and 
chemicals) and cultural 
practices to control pests. 

• Conduct additional 
research on dallisgrass. 

• Study biorationals, 
specifically their cost-
effectiveness and efficacy. 

• Determine the fate and 
efficacy of nitrogen from 
an economic standpoint, 
create a ranking system for 
organics vs. nonorganics, 
and develop a quantitative 
way to measure.  

 

• Create an alert system for 
pest degree-day models. 

• Increase awareness of the 
online irrigation model, 
which provides real-time 
data (one day behind).  

• Disseminate information on 
organics and cultural 
practices, especially 
targeting the average 
consumer. 

• Implement more school 
programs and improve 
information in textbooks. 

• Develop bilingual 
educational tools. 

• Publish nutrient 
management guides for 
different sectors because 
consumers are buying and 
misapplying fertilizer. 

• Develop a certification 
program for urban nutrient 
management. 

• Address crop seed (= turf 
weeds) designation in grass 
seed. 

• Develop Extension tools 
covering organic control 
methods. 

• Provide most current pest 
management information 
via an easily accessed and 
frequently updated 
database. 

• Once the Virginia 
Department of Agriculture 
and Consumer Services 
(VDACS) takes control, 
eradication efforts are too 
late. 

• Loosen restrictions on 
reusing wastewater. 

• Bilingual labeling – need 
universal compliance. 

• Get involved with 
organizations (e.g. RISE) 
that fight to keep chemicals 
labeled. 

• Address crop seed (e.g., 
annual rye, Bermuda, and 
orchardgrass) designation 
in grass seed because often 
weeds are considered crops 
on the label. 

• Enforce regulatory 
measures fairly and ensure 
homeowners are doing their 
part to apply chemicals 
safely. Currently, average 
consumers are allowed to 
buy chemicals and apply 
them indiscriminately. 

• Overhaul EPA risk 
assessments because their 
assumptions are often 
unreasonable. 
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PRODUCTION AND CULTURAL PRACTICES 
 
An urgent need has developed for pest- and disease-management strategies that do not rely 
exclusively on chemical controls for several reasons:  1) chemicals are extremely expensive to 
develop, 2) many reliable pesticides are being phased out due to exposure limits and 
environmental issues as a result of stricter regulations governing the application of these 
products, and 3) pests and diseases are continually developing chemical resistance. Cultural 
practices can be altered to keep turfgrass healthy and free of pests or diseases depending on the 
type or variety and the intended use. In general, in Virginia, turfgrass is grown and maintained 
primarily in four basic areas of the community: 1) home or commercial lawns, 2) sports fields, 3) 
sod farms, and 4) golf courses. Specific cultural practices will differ depending on where the 
turfgrass is grown and for what purpose. Turfgrasses are grown in all 100 counties of North 
Carolina. Higher maintenance turf such as that found around single-family dwellings, on golf 
courses, and on commercial property is concentrated in population centers of the state. For the 
sake of brevity, general turfgrass cultural practices are detailed below. 
 
One of the most important factors to consider when planting turfgrass is site selection. Choosing 
turf that is well adapted to its environment is the first line of defense against pests and diseases. 
Turfgrass sites should have rich, loose soil that drains well. Soil should be analyzed before 
planting turfgrass and, if necessary, the pH may be adjusted. Nutrients can be added by using an 
appropriate fertilizer. Adequate airflow is necessary to keep foliage dry and discourage fungal 
growth. Undergrowth and nearby shrubs should be removed and relocated to allow air 
movement. When choosing turfgrass types or varieties, use turf that is well suited for the area, 
activity, and intensity of management. 
 
Twelve turfgrass species are utilized in North Carolina. They are tall fescue, fine fescue, 
bermudagrass, centipedegrass, Kentucky bluegrass, bahiagrass, annual ryegrass, perennial 
ryegrass, zoysiagrass, St. Augustinegrass, carpetgrass, and bentgrass. 
 
The best turfgrasses to plant in the northern Piedmont and Blue Ridge Mountain areas of 
Virginia are cool-season grasses, particularly Kentucky bluegrass, tall fescue, fine-leaf fescue, 
and perennial ryegrass. Kentucky bluegrass should be planted in mostly sunny conditions. It is an 
aggressive creeping grass that spreads by underground stems called rhizomes. Kentucky 
bluegrass is typically considered a higher maintenance turf than most other cool-season species 
and prefers an aggressive irrigation and nitrogen fertility program. Under an intensive 
management program, Kentucky bluegrass will produce thatch that needs to be managed every 
three to four years.   
 
Tall fescue is a bunch-type grass that tolerates a wide range of soil and moisture conditions. It 
has the deepest root system of the cool-season turfgrasses, and there are many superior cultivars, 
commonly called “turf-type” tall fescues, to choose from. Nitrogen and irrigation management 
programs are usually less intensive for tall fescue lawns as compared to Kentucky bluegrass 
lawns. 
 
Fine-leaf fescues are the best shade-adapted cool-season turfgrasses. They are sometimes seeded 
with Kentucky bluegrass in sun/shade mixtures to take advantage of the shade tolerance of this 
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species.  Fine fescues are excellent low-maintenance grasses that do very well under limited 
nitrogen fertility and irrigation programs. 
 
Perennial ryegrass is noted for its extremely rapid establishment rate from seed. It is most often 
used in combination with Kentucky bluegrass and/or fine fescue in sun/shade mixtures in order 
to maximize its rapid establishment characteristics. This is an excellent low-maintenance grass 
that prefers arid, slightly acidic soils. Creeping bentgrass is well adapted to golf turf in this area 
due to its tolerance for extremely low cutting height. However, it has little application for any 
other use. Two recent arrivals to the cool-season turf group that warrant attention are a new 
hybrid bluegrass (a cross between Kentucky and Texas bluegrass) and rhizomatous tall fescues. 
Both species look promising as possible additions to grass recommendations for Virginia. 
 
Warm-season grasses are best adapted for the southern Piedmont and Tidewater regions, 
although tall fescue still receives a lot of use because of its deep-rooting nature. One of the major 
reasons to choose warm-season grasses is the winter dormancy period (i.e., loss of green color 
and active growth) that occurs for these grasses from the time of the first killing frost in 
October/November until May. Of this group, the one receiving the most widespread use is 
bermudagrass, an aggressively spreading, full-sun turf that demonstrates excellent drought 
tolerance and resistance to pest pressure. Bermudagrass spreads by way of both rhizomes and 
stolons, or aboveground stems. Recent improvements in cold tolerance have promoted 
bermudagrass use in Virginia. Zoysiagrass can be used in light shade and has outstanding cold 
tolerance. Although it too has both above- and below-ground stems, it possesses a very slow 
spreading habit that may be either desirable or undesirable. On the coast, St. Augustinegrass has 
been used in some lawns, primarily because of its excellent shade tolerance, which is lacking in 
other warm-season turfgrasses. St. Augustinegrass is an aggressive creeper that spreads via 
stolons and lacks winter hardiness. Finally, there is quite a bit of centipedegrass in the region. 
This stoloniferous, slow-creeper grass is noted for its excellent quality under low-maintenance 
conditions. 
 
North Carolina is situated in the transition zone, which means both cool-season and warm-season 
turf species can be successfully grown. However, heat tolerance of cool-season species and cold 
tolerance of warm-season species is an issue for turf managers in the state. According to 2004 
data, because single-family dwellings comprise the largest percentage of the turf acreage (61%) 
and tall fescue is the most common turf species in home lawns, this turf species is grown on 37% 
(742,600 acres) of the turf acreage in North Carolina. The second most common turf species is 
bermudagrass, which represents 12.3% of the turf acreage in the state (247,873 acres). 
 
An up-to-date list of recommended turfgrass varieties can be found at the Virginia Cooperative 
Extension website (http://pubs.ext.vt.edu/CSES/CSES-17/CSES-17_pdf.pdf). This list is updated 
annually and details the best-performing cultivars in research trials. 
 
For best results, cool-season grasses (bentgrass, bluegrass, ryegrass, and fescue) should be 
planted in the fall, while warm-season grasses (bermudagrass, zoysiagrass, centipedegrass, and 
St. Augustinegrass) should be planted in late spring or early summer in Virginia. If necessary, 
reseeding and overseeding (when possible) should be done in spring and fall, along with 
herbicide applications.  
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Turfgrass is established from seed, sod, sprigs, or plugs depending on the species. Seed is readily 
available for almost all cool-season species. Often, blends within or across species are marketed 
to capitalize on the strengths of the various grasses. Although many seeded varieties of 
bermudagrass, zoysiagrass, and centipedegrass are available, many cultivars cannot be seeded 
and must be sodded, sprigged, or plugged. All St. Augustinegrass planted in the state is 
vegetatively established. For either seed or vegetative planting material, it is very important to 
use certified seed or sod whenever possible. 
 
Ideal soil conditions for turfgrass growth are 6 to 8 inches of nutrient-rich, loose soil with a pH 
of approximately 6.2.  Loose soil allows the grass to establish a deeper root system so water and 
nutrients can penetrate more easily.  Although a soil sample should be submitted each year for 
analysis in intensively managed areas, soil from other types of turf sites can be examined every 
two to three years.  Cool-season grasses should be fertilized mostly in fall, but not in late spring 
and summer.  Conversely, warm-season grasses should be fertilized mostly in late spring through 
midsummer, but not in late summer and early fall.  Slow-release nitrogen fertilizers should be 
applied before the optimum growth period to avoid leaf burn and lush, succulent growth, which 
render turfgrass more vulnerable to pests and disease.  Fertilizers can be applied by hand or by 
using walk-behind spreaders or sprayers.  However, in commercial enterprises, fertilizers are 
commonly dispensed using riding equipment. 
 
Turfgrass is irrigated throughout the spring, summer, and fall, frequently in conjunction with 
pesticide applications.  Turf may be watered either before or after a pesticide application 
(depending on the label) to boost the success of the treatment.  Turfgrasses need on average at 
least 1 inch of water per week during active growing periods.  Of course, water management also 
varies with the species, temperature, light level, and amount of airflow.  Typically, an automated 
irrigation system is used that requires no worker interaction unless a maintenance issue arises.  
Irrigation should involve watering turfgrasses deeply but infrequently.  Light, frequent watering 
is not advisable because it encourages shallow roots, compaction, and an increased susceptibility 
to pests or diseases.  Turf should be watered early in the day.  This will ensure that leaves do not 
remain wet, and thus vulnerable to fungal infections.  Wet soil is more prone to compaction, so 
turfgrass should not be watered before sporting events. 
 
Turfgrass should be mowed at a height appropriate for the specific needs and the season.  In 
general, not more than one-third of the leaf blade should be removed at a time.  Raising mower 
heights also helps grasses withstand various stressors.  Grass should be mowed one to seven 
times per week depending on how the turf is used.  Grass should not be mowed when it is wet 
because it promotes the spread of disease and causes clippings to become clumped and thus 
harder to recycle into the soil.  Mower blades should be kept sharp to improve the appearance of 
the turf and to reduce the prevalence of disease.  For most home lawns, this means sharpening at 
least three times per year.  When cutting fields of high-maintenance golf and sports turf, mower 
blades might need to be sharpened 10 to 30 times per year. 
 
Depending on the intended purpose, turf can be cultivated by tilling or coring one to five times 
per year.  This reduces compaction and helps spread nutrients and water.  Heavily trafficked golf 
and sports turf situations typically require coring several times per season.  Many lawns with 
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little traffic, however, will likely not need regular coring.  Coring, topdressing, and power raking 
help to alleviate thatch buildup.  Thatch is the layer of dead and living plant parts above the soil 
surface (not grass clippings) that can harbor diseases and pests if left uncontrolled.  Thatch 
buildup is caused by intensive turf management and consists mainly of lateral stems (rhizomes 
and stolons).  Bunchy grasses such as fescues and ryegrasses do not require dethatching at any 
time.  A drag mat is used to dethatch large or less intensely managed turf areas by incorporating 
soil cores.  Light, repeated power raking is performed on very thick layers of thatch.  Coring or 
vertical mowing programs may be useful during active growing periods. 

 
 

ARTHROPOD PESTS 
 
Insects and mites damage turf in several different ways.  Some pests are foliar feeders, while others suck 
sap from several plant parts, including the roots, leaves, and stems.  Insects can also damage turfgrass by 
burrowing in the soil and disturbing the roots.  Furthermore, arthropod pests may harm turf by 
transmitting pathogens from one plant to another.  Infested turfgrass is unattractive and more susceptible 
to diseases or other pests.  Signs of infestation include stunted grass, distorted growth, browning or 
yellowing of leaves, and dead patches.  However, these same symptoms appear when plants are diseased, 
infested with nematodes, or grown in poor soil conditions.  Therefore, the source of the damage must be 
properly identified so the correct treatment methods can be initiated.  The severity of damage depends on 
soil fertility, climate, the age of the grass, and whether natural enemies are present.  Irrigation, mower 
height, and usage also have an impact on turf damage.  General damage thresholds are hard to determine 
since so many factors must be considered.  For example, relatively modest numbers of cutworms, fall 
armyworms, and sod webworms are tolerable on fairways, industrial areas, home lawns, and parks.  
However, just a few of these pests can severely damage golf greens.  Also, some varieties of turfgrass are 
hardier and better able to withstand insect feeding than other grasses.  The best option is to monitor 
frequently for pests and treat them appropriately, when necessary.  
 
In North Carolina the major arthropod pests include mole crickets, ants, chinch bugs, grubs (beetle 
larvae), and scale insects, such as ground pearls.   
 
 

INSECTS – SOIL PESTS  
 
Soil pests can be difficult to detect.  Therefore, the soil and adjacent parts of the turf should be 
examined very closely by using a spade to dig up the area.  
 

Ants, Family Formicidae 
 

Several ant species are annoying and destructive in turfgrass areas.  Ants build nests on golf 
course greens, tees, and fairways.  Anthills smother grass and make mowing difficult, while the 
ants themselves destroy grass roots and eat grass seeds.  Ants, particularly the red imported fire 
ant and harvester ant, may bite people or animals. Red Imported Fire Ants are reddish-brown, 
1/16 to ¼-inch in length, and extremely aggressive.  

 
MONITORING:  No specific monitoring protocol is recommended. Never attempt to handle 
suspected fire ants; identification should be left to trained entomologists. 
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CHEMICAL CONTROL:  Treat ant mounds with 
drenches or granules.  If many hills are present, a 
broadcast treatment may be used.  Fire ant management 
is more difficult, especially if several mounds are found.  
See the Chemical Arthropod Control section for more 
information. 
BIOLOGICAL CONTROL:  Natural enemies are 
being researched and evaluated. 
CULTURAL CONTROL:  No cultural controls are 
recommended. 
TO DO: 
• Develop new control options; current controls are not 

working. 
• Label (24C or Section 3) fipronil for use on fire ants in Virginia. 

 
Bees and Wasps, Families Andrenidae, Vespidae, Scoliidae, and Sphecidae 

 
Bees and wasps (solitary ground-nesting bees, cicada killer wasps, scoliids, yellow jackets, and 
bumble bees) damage turf by digging in the soil, forming holes, and building mounds.  They are 
typically active from June to October. 

 
MONITORING:  No specific monitoring protocol is 
recommended. 
CHEMICAL CONTROL:  Spot treatments or broadcast 
applications of insecticides may be used to control cicada 
killer wasps, bumble bees, and yellow jackets.  See the 
Chemical Arthropod Control section for more 
information. 
BIOLOGICAL CONTROL:  No commercial control 
agents are recommended. 
CULTURAL CONTROL:  Solitary ground-nesting bees 
and scoliids build nests in areas where turf is thin.  Turf 
managers should maintain thick, lush turf and replenish 
mulch on bare soil areas. 
TO DO: 
• Develop and label new control options for wasps (especially digger wasps), cicada killers 

(not widespread, but important pests on golf greens and bunkers), and velvet ants.  There are 
no chemical controls for cicada killers due to their status as natural enemies.   

 
Bluegrass Billbug, Sphenophorous parvulus 

 
Bluegrass billbug larvae are similar to and often grouped together with white grubs.  However, 
they are actually the legless offspring of weevils that produce one generation per year.  Adults 
are gray or black and measure 1/4 to 3/8 inch long.  Kentucky bluegrass is the primary host, but 
alternate hosts may include perennial ryegrass, red fescue, and tall fescue.  Billbug damage is 
often mistaken for drought stress, white grub damage, chinch bug damage, dollar spot disease, or 

Red imported fire ant (R. 
Nowitz, USDA-ARS) 

Velvet ant (J. Payne, USDA-
ARS, www.bugwood.org) 



Turfgrass Pest Management Strategic Plan – Virginia & North Carolina 9 

late spring greening.  Billbug larvae weaken turfgrasses as they feed on stems, crowns, and 
rhizomes. 

 
MONITORING: Look for adult activity in order to predict 
where to treat; billbugs can be seen crawling on paved areas 
near turf.  Identify damage by pulling on grass stems.  If 
blades break off at the crown and are filled with fine frass 
resembling sawdust, then larvae are present.  Also, the soil 
under billbug-infested turf is solid, not spongy as it is with 
white grubs.  Use the soap flush described under “Northern 
Mole Cricket” below to estimate grub populations. 
CHEMICAL CONTROL:  Typically, a single early-season 
treatment given in April or May will provide effective 
control of adults.  Larval treatments are initiated in early 
June if more than six to eight grubs are found per square 
foot.  See the Chemical Arthropod Control section for more 
information. 
BIOLOGICAL CONTROL:  Beauveria bassiana is a natural enemy of billbugs, but it is not 
commercially available for use on this pest.  Various nematodes have been shown to be effective 
controls in laboratory settings.   
CULTURAL CONTROL:  Turf managers should plant resistant ryegrass and bluegrass 
cultivars along with endophyte-enhanced fescue and ryegrass.  Disguise billbug damage by 
irrigating and fertilizing properly as the grass enters summer dormancy.   
TO DO: 
• Conduct further research on the hunting billbug, which is a new problem on cool-season 

grasses, bermudagrass, and zoysiagrass. 
 

Northern Mole Cricket, Neocurtilla hexadactyla 
 

The northern mole cricket is light brown, 1-1/4 inches long, and has shovel-like feet for digging 
in soil.  Although they occur in Virginia, they are not serious turf pests.  They feed on grass roots 
and uproot seedlings as they burrow beneath the thatch layer.  In a single evening, one mole 
cricket can damage several yards of a golf green or newly seeded area.  Mole crickets make 
raised tunnels on golf greens that are skimmed off during mowing, thus damaging the greens as 
well as the equipment.  Mole crickets hibernate deep underground, emerge in March, feed, and 
reach maturity in late spring.  The adults mate, and the fertilized eggs hatch in June and July.   
 
MONITORING:  To identify a mole cricket infestation, use 
a soapy-water drench (mix 2 oz. ultra-concentrated lemon-
scented dishwashing liquid in 24 oz. of water and pour over 
1 square yard), and apply either early or late in the day. 
CHEMICAL CONTROL:  The best time to control mole 
crickets is soon after they hatch in June and July.  Smaller 
nymphs are more easily treated than larger crickets, and will 
have done less damage by the time treatment is applied.  If 
turf is dry, workers should apply up to 1/2 inch or more of 

Bluegrass billbug (W. 
Cranshaw, CO State Univ., 
www.bugwood.org) 

Mole crickets (Univ. of GA 
Archive, www.bugwood.org) 
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water to bring the nymphs close to the surface before applying insecticides.  For established turf, 
chemicals are applied and watered thoroughly into the grass.  Night temperatures should be at 
least 60°F when pesticides are applied.  Turf can be treated in August and September, but the 
highest rates should be used to kill the larger nymphs and adults.  See the Chemical Arthropod 
Control section for more information. 
BIOLOGICAL CONTROL:  Natural enemies include nematodes (e.g., Steinernema 
scapterisci) and parasitic wasps (e.g., Larra bicolor). 
CULTURAL CONTROL:  No cultural or mechanical controls are recommended, although 
some varieties of turfgrass may be more resistant than others.   
TO DO: 
• None 

 
Scale Insects 

Bermudagrass Scales, Odonaspis ruthae 
Ground Pearls, Margarodes spp., Eumargarodes spp. 

 
Scale insects feed on vascular fluids.  Some feed on roots, while others are found on stems and 
leaves.  As a result of their feeding habits, turfgrass dies in the fall after turning yellowish brown 
in the summer, leaving irregular-shaped dead patches.  Damage from scale insects is more severe 
in dry periods.  The adult bermudagrass scale is 1/16 inch long, oval, and produces a hard, white 
covering.  It infests bermudagrass in shady areas and kills the grass, leaving bare brown patches.  
Ground pearls are 1/8 inch in diameter and attack centipedegrass, St. Augustinegrass, and 
bermudagrass.  Females lay up to 100 pinkish white eggs in a white, waxy ovisac.  Immature 
scales hatch and eat fine grass roots, later forming hard, protective shells that resemble pearls.   

 
MONITORING:  Damage is more apparent in times of 
stress or when soil is lacking nutrients.  
CHEMICAL CONTROL:  Chemical control is not 
effective or recommended.  See the Chemical Arthropod 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Turf managers should 
employ good management practices and irrigate regularly 
during dry periods. 
TO DO: 
• None 

 
White Grubs, Family Scarabaeidae  

 
White grubs are immature scarab beetles.  Japanese beetle (JB), green June beetle (GJB), 
northern and southern masked chafers, and black turfgrass ataenius (BTA) are the most 
important scarab pests of turfgrass.  Grubs have cream-colored bodies with yellowish brown 
heads.  Usually, the life cycle takes one year to complete.  However, BTA has two generations 
per year in Virginia.  BTA adults occupy the thatch layer, so pesticides targeting this life stage 
should not be watered into the soil.  With the exception of GJB, white grubs tunnel through the 

Ground pearls (US Nat’l 
Collection of Scale Insects 
Archive, www.bugwood.org) 
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soil, feeding on grass roots.  Green June beetle grubs prefer to eat decaying vegetation and turf 
roots, and emerge at night from their underground burrow to feed on turfgrass and uproot 
seedlings.  Bluegrass and bentgrass sustain more severe damage than other turfgrasses.  White 
grub damage is most obvious when grubs feed heavily in April/May and September/October.  
Adult beetles appear from May to June and are active for about a month.  

 
MONITORING:  White grub-infested turf is spongy 
and can be rolled back like a carpet.  Monitor for white 
grubs in July by taking several patches of earth 1 
square foot in size from various locations and 
examining the top 3 to 4 inches of soil and roots.  
Treatment should be initiated if at least five grubs are 
found per square foot.  
CHEMICAL CONTROL:  Pesticides are applied 
when grubs are small and feeding actively in early 
August.  White grubs should not be treated in late 
spring or early summer because they are no longer 
feeding by that point.  Pesticides targeting GJB are 
applied in the evening because GJB grubs feed at the soil 
surface at night.  Turfgrass should be irrigated before applying chemicals but not afterward.  
Pesticides used to control young BTA grubs are applied in the spring (May 5 to 15).  See the 
Chemical Arthropod Control section for more information. 
BIOLOGICAL CONTROL:  Milky spore disease, Bacillus popilliae, has been used against 
Japanese beetle larvae at a rate of 10 oz./1,000 sq. ft.  This treatment is expensive and slow 
(grubs take up to 30 days to die), but control is long lasting. In addition, Bacillus thuringiensis 
bacteria and entomopathogenic nematodes (e.g., Heterorhabditis bacteriophora) are available to 
treat various white grubs.  However, the nematode Steinernema carposapsae is not suitable for 
grub control.  Nematodes are applied only when pests are present and soil temperatures exceed 
60°F.  Nematodes are applied at a rate of 1 billion per acre late in the day to minimize their 
exposure to lethal ultraviolet (UV) light.  The fungus Beauveria bassiana can be used to treat 
white grubs at a rate of 16 – 32 oz./100 gal. of water/A.  Timing and application techniques are 
critical when using biocontrol agents.  It should be noted that moles, skunks, and birds are 
predators of white grubs, but their foraging activities only further damage the turf.  
CULTURAL CONTROL:  Thatch should be reduced to <0.75 inch thick to help pesticides 
move into the soil.  Also, grubicides should not be applied when the soil is saturated or 
waterlogged.  For BTA, turf damage can be disguised if the grass is well irrigated, fertilized, and 
allowed to grow longer than 2 inches. 
TO DO:   
• Develop Extension documents that describe the most effective, least environmentally 

harmful methods of control. 
• Develop insecticides for rescue treatments on sod fields.   
 
 

INSECTS – SURFACE PESTS  
 

White grub (A. Spark, Univ. of 
GA, www.bugwood.org) 
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Surface pests of turfgrasses include defoliators that chew on foliage (e.g., armyworms, 
cutworms, and sod webworms) and those that that feed on plant fluids (e.g., leafhoppers, 
spittlebugs, and chinch bugs).  Monitor for defoliators using 1 tbsp. pyrethrum in 1 gal. of water 
applied to 1 sq. yd. turf, or use the soapy flush recommended for mole crickets.  Pests will crawl 
to the surface within five to 10 minutes.  Surface pests are usually easier to control than those 
living in the soil.  In general, insecticides should be applied with little irrigation or rain expected 
within 24 hours.  It is extremely important to monitor and confirm a pest infestation before 
applying pesticides.  Workers should not mow or remove grass clippings for two to three days 
following the treatment of surface pests.  Alternatives to traditional pesticides include 
nematodes, Bacillus thuringiensis (Bt), azidirachtin (neem extract), and synthetic pyrethroids.   
 

Annual Bluegrass Weevil, Listronotus maculicollis 
 

The annual bluegrass weevil, also known as the Hyperodes weevil, is a tiny beetle (1/8 inch 
long) but a big problem for golf course managers in the northeastern and mid-Atlantic states.  
These pests overwinter as adults in refuges near fairways, greens, and tees.  Adults migrate in 
spring to short, cut turf where females lay eggs.  Larvae are the most damaging life stage due to 
their feeding in the stem and crown.  Feeding damage is obvious by late spring/early summer and 
is especially heavy around creeping bentgrass fairways and putting green collars.  The weevils 
pupate and reemerge as adults in midsummer.  Three or four overlapping generations are 
produced annually.  
 
MONITORING:  Adults may be observed moving on the 
surface of greens, tees, collars, and fairways on sunny 
summer days.  Infested grass stems are hollow and filled 
with sawdust-like frass.  A soapy drench (1 – 2 tbsp. 
lemon dish soap in 1 – 2 gal. of water spread over a 1 – 2 
sq. ft. area) can be used to bring weevils to the surface.  
Adults can also be monitored using blacklight traps.  
Larvae and pupae may be found in core samples.  Larvae 
look like rice with a brown head, while pupae are 
diamond shaped and completely white.  One treatment 
threshold is 30 – 80 larvae/square foot in spring and 10 – 
40 larvae/square foot in summer.   
CHEMICAL CONTROL:  Adults are treated with a spring application (between forsythia and 
dogwood bloom), while larvae are targeted in late spring/early summer.  Summer monitoring 
should be done to determine the most prevalent stages.  It is important to target adult weevils in 
order to prevent the most damaging stage (larvae) from proliferating.  See the Chemical 
Arthropod Control section for more information. 
BIOLOGICAL CONTROL:  No biological control agents are recommended.  Steinernema 
carpocapsae and B. bassiana applied in late spring have provided control. 
CULTURAL CONTROL:  Turf managers should minimize the amount of annual bluegrass on 
greens, tees, and fairways.  Resistant grasses such as perennial ryegrass may be planted instead.  
Workers should remove pine litter and leaves where weevils overwinter as well as apply 
fertilizer and water properly to mask damage. 
TO DO:   

Annual bluegrass weevil (U.S. 
Golf Assoc., www.usga.org) 
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• Create and distribute an Extension publication on annual bluegrass weevil as research 
reveals more about this pest. 

• Relabel Metarhizium anisopliae to include annual bluegrass weevil (but not just on annual 
bluegrass).  Need to develop a more holistic approach; use Arena very early. 

• Develop an Extension fact sheet detailing best control methods and proper timing of efforts.   
 

True Armyworm, Pseudaletia unipuncta 
Fall Armyworm, Spodoptera frugiperda 

 
Armyworms are infrequent pests of turfgrass, but they can inflict serious damage in high 
numbers during the late summer and fall.  Caterpillars will eat grass shoots to the ground, 
resulting in bare circular patches.  Fall armyworms (FAW) are 1-1/2 inches long and greenish, 
with black stripes on each side and down the midline of the back.  Their most distinctive 
characteristic is an inverted “Y” on the head.  Adults migrate north from southern states and lay 
their eggs in June.  Fall armyworms are more serious following cool, wet springs because their 
natural enemies do not develop as well under those conditions.  The life cycle of the FAW is 
about 1-1/2 months, and two to three generations occur each year.  Fall armyworms are common 
on newly seeded cool-season turfgrass in the fall and will attack overseeded areas of warm-
season turfgrass as well.  The true armyworm is similar to the fall armyworm, but it lacks the 
“Y” on the head and is not a common pest of turf.  Three generations of true armyworm occur 
each year in Virginia, with caterpillars appearing in April, late June, and August/September.  Fall 
armyworm rarely overwinters in Virginia, although in some Gulf states FAW will breed 
continuously throughout the year, producing six to 11 generations.  Young larvae skeletonize 
grasses while older larvae will consume entire blades of grass.  Armyworms prefer to eat cereal 
crops, so turf planted near grains is at greater risk.   

 
MONITORING:  A detergent flush may be used to 
monitor armyworms, which are most active at dawn or 
dusk.  If the population exceeds one per square foot on 
general turf or one per square yard on golf greens, 
treatment should be initiated. 
CHEMICAL CONTROL:  See the Chemical Arthropod 
Control section for more information.   
BIOLOGICAL CONTROL:  Nematodes can be applied 
at a rate of 1 billion per acre in the late afternoon and 
evening, with water being applied both before and after 
treatment.  Other natural enemies include parasitic wasps, 
tachinid flies, and birds.   
CULTURAL CONTROL:  Excessive thatch should be 
removed and turf should not be overwatered. 
TO DO: 
• Distribute fact sheets and alerts to turf managers.   

 
Chinch Bugs, Blissus spp. 

 

Fall armyworms (F. Peairs, CO 
State Univ., 
www.bugwood.org) 
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Chinch bugs are more common in hot, dry, sunny locations.  The hairy chinch bug attacks 
fescues and bluegrass in mountainous regions.  The southern chinch bug damages St. 
Augustinegrass, centipedegrass, and bermudagrass in eastern regions.  The black and white 
adults are 1/6 inch long.  Immature chinch bugs are red with a white band on the back, but they 
become black with a white spot as they mature.  Chinch bugs are found in the upper thatch area.  
Their feeding causes scattered patches of turf to first turn yellow, then turn brown, and die 
quickly.  Two generations can occur each year in Virginia, but they are rarely a problem in turf.  
It is important to properly identify chinch bugs before making a chemical treatment.  Quite often, 
big-eyed bugs (Geocoris bullatus) are misidentified as chinch bugs and are sprayed.  This is a 
mistake as these insects are actually very beneficial predators of chinch bugs and other turf and 
landscape pests. 

 
MONITORING:  Chinch bugs are detected by using an 
empty can (both ends removed) with one end pushed 2 to 3 
inches into the turf where chinch bugs may be living.  After 
filling the can with 1 inch of water, any chinch bugs living 
in the grass will float to the surface within five to 10 
minutes.  In general, 15 to 20 immature chinch bugs per 
square foot can cause significant damage. 
CHEMICAL CONTROL:  Chemical control is necessary 
if any chinch bugs are found on St. Augustinegrass.  Other 
types of grasses should not be treated unless the population 
exceeds 25 bugs per square foot.  Chemical controls are 
effective, but chinch bugs can rapidly recolonize treated areas.  Pesticides are applied in April or 
May followed by one to two treatments at two- to three-week intervals.  See the Chemical 
Arthropod Control section for more information. 
BIOLOGICAL CONTROL:  The fungus Beauveria bassiana is applied to control chinch bugs 
at a rate of 1 oz. per 1,000 sq. ft.  Fungicides should not be applied immediately before or after 
application of B. bassiana.   
CULTURAL CONTROL:  Frequent irrigation helps encourage a natural fungal disease that 
attacks chinch bugs.  Turf managers should plant resistant and endophyte-enhanced fescue and 
ryegrass, limit the use of fine or red fescue in sunny areas, reduce the thatch layer, and avoid 
spring fertilization with high levels of nitrogen. 
TO DO: 
• Research synthetic pyrethroid resistance because it now takes higher rates to control chinch 

bugs. 
 

Black Cutworm, Agrotis ipsilon 
Clay-Backed Cutworm, Agrotis gladiaria 
Granulate Cutworm, Feltia subterranean 
Variegated Cutworm, Peridroma saucia 

 
Cutworms are the larvae of night-flying moths.  They are mostly pests of bentgrass golf greens, 
tees, fairways, roughs, and lawns—other turf areas are rarely damaged.  Black cutworms are the 
most common; other species are only occasional pests.  Cutworm caterpillars are fat, smooth, 
dull colored, and 1-1/2 to 2 inches long.  Cutworms are active only at night or on cloudy days.  

Chinch bugs (Univ. of FL, 
http://hort.ifas.ufl.edu) 



Turfgrass Pest Management Strategic Plan – Virginia & North Carolina 15 

They hibernate as pupae or mature larvae and become active adults by mid-March.  The cutworm 
life cycle takes about one month to complete, with two to four generations occurring each year.  
Cutworms either feed on leaves or cut off plants at the air/soil interface.  Most cutworm damage 
occurs from March through November.  

 
MONITORING:  Cutworms are detected using the soapy 
flush method, or turf is examined in the late afternoon for 
damage and/or cutworms.  If damage is found, or more 
than three to eight cutworms per square yard of general 
turf or one cutworm per square yard on golf greens, then 
treatment should be initiated.  
CHEMICAL CONTROL:  Insecticides are applied in 
late afternoon or early evening to be most effective.  
Cutworms feed at night, and most pesticides are stomach 
poisons.  Treated areas may become reinfested with 
cutworms.  See the Chemical Arthropod Control section 
for more information. 
BIOLOGICAL CONTROL:  Nematodes are applied in 
the late afternoon and evening at a rate of 1 billion per acre.  
Other natural enemies include parasitic wasps, tachinid flies, and birds.   
CULTURAL CONTROL:  Workers should plant endophyte-enhanced fescue and ryegrass 
varieties.  Grass should be mowed at heights greater than 2-1/2 inches because taller grass 
requires less treatment.  Finally, grass clippings should be removed after mowing because 
cutworm eggs are laid at the tips of grass blades.   
TO DO: 
• Develop an Extension publication on the identification of clay-backed cutworms. 
• Maintain Dursban labeling because it is important for cutworm control.   

 
Frit Flies, Family Chloropidae 

 
The frit fly is an occasional pest of golf course greens, collars, and tees.  Cool-season grasses, 
such as bluegrass and bentgrass, are more susceptible than warm-season grasses.   
 
MONITORING:  The major symptom of a frit fly 
infestation is the appearance of yellowed central parts 
while the rest of the plant is healthy.  Damage first 
appears on golf green collars and moves inward.   
CHEMICAL CONTROL:  See the Chemical Arthropod 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Turf workers should avoid 
frequent mowing, heavy irrigation, and overfertilization 
because new shoots are more attractive to egg-laying adults.    
TO DO: 

Black cutworm (M. Shepard, G. 
Carner, & P.A.C. Ooi, 
www.bugwood.org) 

Frit fly (M. E. Rice) 
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• Conduct research to establish damage and treatment thresholds if frit flies become a 
problem. 

 
Leafhoppers and Spittlebugs, Families Cicadellidae and Cercopidae  

 
Leafhoppers feed on the sap in grass stems and leaves, which causes bleaching and drying.  New 
fairways, golf greens, lawns, and other turf areas may be damaged to the point of requiring 
reseeding or resprigging.  Established lawns may also be damaged.  Spittlebugs prefer to feed on 
clovers and grasses, especially centipedegrass.  Adults attack ornamentals while nymphs feed on 
turf.  

 
MONITORING:  Turf infested with spittlebugs feels “squishy” 
when walked upon.  Damage thresholds for leafhoppers are not 
well established. 
CHEMICAL CONTROL:  Pesticides are usually unnecessary 
but are sometimes used on new turf.  See the Chemical 
Arthropod Control section for more information. 
BIOLOGICAL CONTROL:  No commercial biological 
control agents are recommended.  However, spiders, ants, and 
ground beetles prey on leafhoppers. 
CULTURAL CONTROL:  Spittlebugs are controlled by 
removing the thatch layer.  Leafhopper damage is reduced by 
proper irrigation and fertilization.   
TO DO: 
• None 

 
Sod Webworms, Family Pyralidae 

 
Sod webworms primarily attack bentgrass, bluegrass, fescue, and hybrid bermudagrass.  The 
caterpillars are 1/2 to 3/4 inch long with dark heads and two dark spots on each body segment.  
Larvae are found in turf where they build and live in silk tubes close to the soil surface.  Sod 
webworm adults rest in shrubs or other sheltered areas during the daytime and feed at night.  
Larvae cut off blades of grass above the thatch line and eat them after pulling them into their 
tunnels.  Damage is most apparent on intensively managed grounds with very short grass (less 
than 2-1/2 inches).  Adults are small, light colored, and hold their wings close to the body at rest.  
Females lay their eggs while flying over the grass in the evenings from May to October.  The life 
cycle is approximately six weeks, and two generations occur each year in Virginia.   
 
MONITORING:  The first signs of damage are irregularly 
shaped brown spots.  Treatment is initiated if at least 15 sod 
webworms are found per square yard. 
CHEMICAL CONTROL:  Turf managers should treat in 
spring and early summer to target larvae that have survived 
the winter.  Turf should not be mowed for one to three days 
following application.  See the Chemical Arthropod 
Control section for more information.   

Two-lined spittlebug 
(Clemson Univ., USDA, 
www.bugwood.org) 

Sod webworm (PA State 
Univ., www.ento.psu.edu) 
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BIOLOGICAL CONTROL:  B. thuringiensis var. kurstaki and entomopathogenic nematodes 
are used to control sod webworms.  Once damage becomes apparent, B. thuringiensis is no 
longer effective. 
CULTURAL CONTROL:  Endophyte-enhanced fescue and ryegrass may be planted. 
TO DO: 
• Develop an Extension fact sheet detailing the best, most environmentally friendly control 

methods, and proper timing of efforts.   
 
 

ARACHNIDS 
 

Bermudagrass Mite, Eriophyes cynodoniensis 
 

The bermudagrass mite is a tiny, white, wormlike mite that attacks only bermudagrass.  Mite 
feeding causes grass tips to turn yellow.  Furthermore, the leaves and internodes are stunted, 
creating a tufted rosette known as “witch’s broom.”  Turfgrass is most severely damaged or 
killed during hot, dry weather.  Bermudagrass mites are most active in the late spring and 
summer.  

 
MONITORING:  Mites can be found living under the 
leaf sheath. 
CHEMICAL CONTROL:  Several pesticide 
applications are necessary to control bermudagrass 
mites.  See the Chemical Arthropod Control section for 
more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Fertilize and irrigate to 
help turf outgrow mite damage.  Mow grass closely 
(3/4 inch) and remove grass clippings.  Resistant 
turfgrass cultivars are available. 
TO DO:  
• None 

 
Clover Mites, Bryobia praetiosa 

 
Clover mites can be distinguished from other mites by their front legs, which jut out past the 
front of their bodies and are twice as long as any of their other legs.  Although considered merely 
nuisance pests, clover mites can cause silvering of turfgrass in sunny, dry areas of the lawn or 
around building foundations.   
 
MONITORING: When crushed, clover mites leave a red stain.  Populations are highest in late 
winter, early spring, and fall. 
CHEMICAL CONTROL:  See the Chemical Arthropod Control section for information on 
miticides.  

Bermudagrass mite (D. J. 
Shetlar, OH State Univ.) 
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BIOLOGICAL CONTROL:  No commercial 
biological control agents are recommended, although 
mites have many natural enemies, such as minute pirate 
bugs, big-eyed bugs, and predatory mites. 
CULTURAL CONTROL:  Feeding damage is 
masked by watering turf well, especially near buildings 
and sidewalks.  Workers should reduce weeds, other 
vegetation, and debris from around buildings to 
eliminate mite refuge areas.  Plants such as petunia, 
salvia, geranium, chrysanthemum, rose, zinnia, yew, 
and arborvitae are unattractive to mites and may be 
planted as a barrier around sites that need to be 
protected.   
TO DO:   
• None 

 
 

SUMMARY – CHEMICAL ARTHROPOD CONTROL 
 
Timing and technique are very important when applying pesticides.  Insecticides should be 
applied evenly over the treatment area in coarse spray or granular form.  Typically, the treated 
area should be irrigated immediately after the application.  This will help the pesticides move 
down to the soil through the thatch layer, which can be a barrier to chemicals if it is excessive.  
Dethatching to less than 1/2 inch greatly aids the rapid movement of insecticides below the soil 
line.  Posttreatment irrigation should be done before spray deposits dry.  Granules may be 
applied to dry grass and then covered with 1/2 inch of water.  Pretreatment irrigation is also good 
because it adds moisture to the organic matter, which makes the thatch less likely to bind to 
pesticides.  Irrigation has an added benefit because it forces soil pests to move closer to the 
surface, where they are more likely to contact the pesticide.   
 
Always read the label before applying any chemicals, and be sure to follow the rates specified 
for the crop of interest.  For chemical control recommendations specific to turfgrass, please refer 
to the Virginia Pest Management Guide: Horticultural and Forest Crops, which is updated and 
published annually. A current PDF version can be found online at: 
http://pubs.ext.vt.edu/456/456-017/Section-6_Turf-1.pdf.  
 
 

VERTEBRATE PESTS 
 

Birds 
American Crow, Corvus brachyrhynchos 

Canada Goose, Branta canadensis 
European Starling, Sturnus vulgaris 

 
Canada geese can be serious problems on turfgrass not only because they like to eat grass but 
also because the soil becomes compacted where they walk, making it hard to grow anything 

Clover mite (R. Lehman, PA Dept. 
of Agric., www.bugwood.org) 
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afterward.  Geese are also notorious for producing great amounts of fecal material (up to 1-1/2 
lbs. per goose per day), which can be extremely messy and unattractive.  Furthermore, the 
nutrients in their waste can cause eutrophication of waterways.  American crows and starlings 
can also damage turfgrass by scratching and pecking at lawns in their quest for insects.   
 
MONITORING:  Turf managers should conduct a bird 
count to determine if control measures need to be 
implemented.   
CHEMICAL CONTROL:  See the Vertebrate Chemical 
Control section for more information. 
BIOLOGICAL CONTROL:  Geese have many natural 
enemies in the wild. 
CULTURAL CONTROL:  Many different methods 
exist for controlling geese, but the most successful 
approach is to combine methods.  Federal law protects 
Canada geese, so a permit is required to hunt or kill them.  
Nonlethal methods of control include the use of dogs to 
frighten away the geese in addition to eliminating or 
preventing access to water and food sources.  Ponds are 
common in many landscapes, especially golf courses, and 
are very attractive to waterfowl. Also, ponds should be allowed to freeze in winter and grid wires 
can be installed over ponds to prevent geese from landing.  Under no circumstances should geese 
be fed by anyone.  Foraging sites near waterways should be reduced or eliminated, fertilizer 
should not be applied to vegetation around ponds, vegetation should be left to grow around any 
water source in a perimeter 50 – 75 feet wide, and the total lawn area should be reduced, if 
possible.  Turf managers may plant vegetation that is unattractive to the birds (e.g., mature tall 
fescue, periwinkle, myrtle, pachysandra, English ivy, hosta/plantain lily, ground junipers) in the 
area between the water-source and forage area.  However, these are non-native plants 
(potentially invasive), so their growth should be monitored.  Native plants (e.g., rushes, sedges) 
may instead be utilized as a good alternative to non-native plants.  Trees, shrubs, and rocks may 
also be installed to repel geese because they are perceived as potential predator hiding spots.  
Fences can be erected around water sources.  Noise harassment methods are superior to visual 
deterrents; some find success using handheld pyrotechnic equipment to make loud sounds when 
geese attempt to land.  Crows may be controlled by reducing insect food sources as well as 
through mechanical methods such as hanging fishing line, audiocassette tape, or netting across 
the area.  Tethered balloons or aluminum pie plates may also be strung together and used as 
deterrents. 
TO DO: 
• None 

 
Groundhog, Marmota monax  

 
Groundhogs are large ground squirrels that damage turfgrass, building foundations, and lawn 
equipment when constructing their elaborate burrows.   
 
MONITORING:  No specific monitoring protocol is recommended. 

Canada Goose (Terry Spivey, 
USDA Forest Service, 
Bugwood.org 
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CHEMICAL CONTROL:  See the Vertebrate Chemical 
Control section for more information. 
BIOLOGICAL CONTROL:  Predators of groundhogs 
include foxes, dogs, wolves, hawks, owls, and snakes.  
Ostensibly, predator urine may be used to repel 
groundhogs, although by most accounts this is 
ineffective.  However, the following products are 
registered for groundhog control.   
• coyote urine (Shake-Away Coyote Urine 5G) 
• coyote urine + fox urine (Shake-Away Coyote/Fox 

Urine Granules 3.5/1.5G) 
• fox urine (Shake-Away Fox Urine 5G) 

CULTURAL CONTROL:  Exclusion methods tend to work 
best.  Fences made from heavy gauge, small-hole hardware cloth and buried 8 – 12 inches below 
the soil surface can be used to keep out groundhogs.  However, once burrows have been 
established, groundhogs will need to be physically removed, either by trapping or shooting.  In 
Virginia, there is a continuous open season to hunt groundhogs on private lands.  Groundhog 
hunting on national forest lands and department lands is permitted from September 1 to March 
10 and during the spring turkey and squirrel seasons (certain areas only).   
TO DO: 
• None 

 
Red Fox, Vulpes vulpes 

 
Foxes are related to dogs, and may damage turf when they dig up grass to find and consume 
grubs and other invertebrates.   

 
MONITORING:  No specific monitoring protocol is 
recommended. 
CHEMICAL CONTROL:  See the Vertebrate 
Chemical Control section for more information. 
BIOLOGICAL CONTROL:  No commercial 
biological control methods are recommended. 
CULTURAL CONTROL:  Net wire fences with 
openings of 3 inches or less can be used to exclude 
foxes.  Bury the bottom of the fence 1 – 2 feet with an 
apron of net wire extending at least 12 inches outward 
from the bottom.  An electric fence, or combination 
electric/net fence, may also be effective in repelling 
foxes.  Noise or harassment techniques are only 
temporarily effective against foxes unless programmed to 
turn on at irregular times.  Trapping and shooting are also used where and when permitted. 
TO DO: 
• None 
 

Eastern Mole, Scalopus aquaticus 

Red fox (U.S. Fish & Wildlife 
Service Archive, US Fish & 
Wildlife Service, Bugwood.org 

Groundhog (Creative 
Commons) 
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Eastern moles are not rodents; rather, they are insectivores that feed on insects, grubs, and 
worms.  They are approximately 7 inches long and have extremely small eyes, no external ears, 
webbed toes, and fossorial front paws modified for digging.  Moles are active throughout the 
year, spending most of the time in their underground tunnels.  Their burrows are easily visible 
with some mounds rising up to 24 inches tall.  Although moles control grubs that destroy lawns, 
they can cause considerable damage to turfgrass in their hunt for food.  Eliminating white grubs 
will only help so much because earthworms are moles’ primary food source.  Moles can be 
beneficial by controlling grubs, helping aerate the soil, and bringing plant nutrients upward.  It is 
important to assess whether moles are a serious problem before initiating control options.   
 
MONITORING:  Moles create a network of surface ridges in 
the turf, as well as conical mounds pushed up from deep 
burrows.  Runways are especially obvious when the grass 
above them turns yellow.  To determine active tunnels, 
workers can press down a small section of the tunnel or 
remove a 1-inch section of the burrow’s roof.  These spots 
are marked and rechecked in 48 – 72 hours.  If the flattened 
part has been raised or the roof repaired, the tunnel is active.   
CHEMICAL CONTROL:  See the Vertebrate Chemical 
Control section for more information. 
BIOLOGICAL CONTROL:  Moles have natural enemies 
in the wild. 
CULTURAL CONTROL:  Methods include trapping, packing 
soil, using scare tactics, and repellents.  Trapping is the most effective method, although it can be 
difficult.  If possible, soil moisture should be reduced to drive away mole food sources.  Mole 
plant, or caper spurge (Euphorbia latharis), has no known effect despite being advertised as a 
mole repellent when planted in flowerbeds.  Castor beans and electromagnetic devices may 
provide some control although their efficacy is unknown. 
TO DO:  
• Research efficacy of new or untested cultural control methods. 
• Develop better control methods, especially nonlethal options. 
 

Muskrat, Ondatra zibethicus 
 
Muskrats are large aquatic rodents known to damage golf courses by compromising the 
structural integrity of the steep pond banks in which they construct their burrows.  They are 
native to North America and resemble beavers but are smaller and have rat-like tails rather than 
flat paddle-shaped tails.   
 
MONITORING:  No specific monitoring protocol is recommended for the control of muskrats. 
CHEMICAL CONTROL:  See the Vertebrate Chemical Control section for more information. 
BIOLOGICAL CONTROL:  No commercial biological control methods are recommended for 
the control of muskrats. Natural enemies include mink, raccoon, bald eagles, owls, hawks, foxes, 
water moccasins, and large turtles. 

Mole (NC State Univ., 
www.turfgrass.ncsu.edu) 
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CULTURAL CONTROL:  In addition to eliminating 
their water habitat and food resources, muskrats can be 
controlled by trapping or shooting. 
TO DO: 
• None 

 
 
 

Nutria, Myocastor coypus 
 
Nutria damage lawns and golf courses by digging up the turf while feeding on sod grass roots 
and shoots.  They are also known to burrow into the banks of golf course ponds, causing cave-
ins.  Some golfers may become upset when witnessing nutria, which resemble large rats, sunning 
themselves on tees.  In Maryland, nutria are classified as unprotected.  This means that although 
unregulated by the Department of Natural Resources, they can be controlled or eradicated if they 
damage other resources.  In Virginia, these aquatic rodents are labeled as nuisance animals and 
are subject to a continuous open trapping season.  
 
MONITORING:  No specific monitoring protocol is 
recommended. 
CHEMICAL CONTROL:  See the Vertebrate Chemical 
Control section for more information. 
BIOLOGICAL CONTROL:  No commercial biological 
control methods are recommended. 
CULTURAL CONTROL:  Exclusion methods (low 
fences 4 feet tall with a 6-inch apron buried underground) 
can protect home gardens and lawns.  Scare tactics (high-
pressure water sprays, noise, and other harassment) are not 
a long-term solution because they work only briefly on golf 
courses and lawns.  Other methods include eliminating 
vegetation around water sources, trapping, and shooting (with 
permission from authorities). 
TO DO:   
• Determine if rodent repellents work for nutria. 
• Develop new repellents. 

 
Striped Skunk, Mephitis mephitis 

 
Skunks damage turfgrass when they dig for grubs in the late spring and early summer.     
 
MONITORING:  Signs of skunk damage include small, golf ball-sized, upturned patches of sod 
and funnel-like holes in moist soil 3 – 4 inches wide.   
CHEMICAL CONTROL: See the Vertebrate Chemical Control section for more information.  
BIOLOGICAL CONTROL:  No commercial biological control agents are recommended. 

Muskrat (J. White, 
www.vtfishandwildlife.com) 

Nutria (J. & K. Hollingsworth, 
US Fish & Wildlife Service, 
Bugwood.org) 
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CULTURAL CONTROL:  Turf managers should 
remove potential food sources and refuge sites (e.g., 
wood piles).  Trash should be housed in metal or plastic 
garbage cans with tight-fitting lids.  It is helpful to 
control rodents and white grubs that skunks eat.   
TO DO: 
• Develop better control methods, especially 

nonlethal options. 
 
 
 

Voles, Family Cricetidae  
 

Unlike moles, voles are rodents that feed primarily on grasses, flowering plants, seeds, tubers, 
bulbs, and bark.  They rarely consume crops or invertebrates.  Voles are brownish gray with 
short tails, small eyes, and tiny ears.  They are typically between 4 and 8 inches in length.  They 
are active year-round and cause damage by girdling seedlings and small trees, eating crops, and 
destroying turf with their surface runways and multiple burrow openings.  Voles are usually 
found in areas with heavy groundcover as well as orchards and cultivated fields.   
 
MONITORING:  Voles create surface runways with 
many burrow openings.  Feeding damage is distinctive 
because of the irregular gnaw marks that appear at 
random angles.  Gnaw marks are usually 1/8 inch wide, 
3/8 inch long, and 1/16 inch deep. 
CHEMICAL CONTROL:  See the Vertebrate 
Chemical Control section for more information. 
BIOLOGICAL CONTROL: No commercial 
biological control methods are recommended, although 
voles have natural enemies in the wild. 
CULTURAL CONTROL:  Exclusion is effective 
when population numbers are low.  Eliminate weeds, 
groundcover, and litter around crops and/or lawns.  
Other control methods include soil tillage, scare tactics, 
repellents, trapping, and shooting.   
TO DO:  
• Develop better control methods, especially nonlethal options. 

 
 

SUMMARY – CHEMICAL VERTEBRATE CONTROL 
 
Always read the label before applying any chemicals, and be sure to follow the rates specified 
for the crop of interest.  For chemical control recommendations specific to turfgrass, please refer 
to the Virginia Pest Management Guide: Horticultural and Forest Crops, which is updated and 
published annually. A current PDF version can be found online at: 
http://pubs.ext.vt.edu/456/456-017/Section-6_Turf-1.pdf.  

Striped skunk (Alfred Viola, 
Northeastern Univ., 
Bugwood.org) 

Vole (USDA-APHIS-WS) 
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DISEASES AND NEMATODE PESTS 
 
Fungi and nematodes are the most common causes of turf diseases in both Virginia and North 
Carolina.  However, several nonbiological factors can produce similar symptoms (e.g., wilt, low 
and high temperatures, excess salts, soil compaction, and chemical damage), so it is very 
important to identify the real cause and to treat it appropriately.  Most fungi need both persistent 
leaf wetness and adequate temperatures to become pathogenic.  Nematodes are more harmful 
when turf is grown without enough water and nutrients.  To prevent turf diseases, it is helpful if 
environmental conditions are altered to be suitable for the grass but not the diseases.  Turf 
managers must keep mower blades sharp, and make sure the site has good drainage, adequate air 
movement, and low humidity.  Turf must not be overwatered, and irrigation should not occur late 
in the day.  Cool-season grasses should not be fertilized in late spring or summer.  Workers 
should minimize thatch, keep grass as high as possible, and not mow wet grass.  It is also 
recommended to plant pest-resistant or less-susceptible cultivars.  Preventive treatments are 
made when conditions are conducive to disease development, but before infections actually take 
hold.  Prophylactic treatments are good at controlling fast-spreading diseases such as Pythium 
blight.  Once diseases begin to manifest themselves, curative pesticides should be applied only 
after properly identifying the source of the symptoms and selecting the right chemicals.   
 
Fungicides have two general modes of action: contact and systemic.  Contact fungicides require 
frequent, uniform applications and protect only the plant parts on which they are sprayed.  These 
fungicides may also control fungi in soil or thatch if the chemicals are washed into those layers.  
Systemic fungicides are absorbed into the plant and tend to be specific to particular diseases.  
Like insects, fungi may develop resistance if they are repeatedly exposed to pesticides over long 
periods.  To prevent fungal resistance, fungicides should be used infrequently, and alternated 
with chemicals with different active ingredients and/or modes of action.  Preventive, low-dose 
treatments should be minimized.   
 

BACTERIAL DISEASES 
 

Algae, Phylum Cyanobacteria 
 

Algae do not directly infect grasses, but they can be serious problems on turf because they grow 
on grass damaged by other pests and prevent recovery due to their water-repellent properties.  
Algae may also cause turf thinning on their own without the presence of other stressors.  All 
turfgrasses can be affected, but putting green turf sustains the most severe damage.  Algae tend 
to develop where turf has been thinned during warm and humid weather.  Algae are more likely 
to grow when grass is mowed very short and in shady areas with poor drainage and frequent 
irrigation.   

 
MONITORING:  Infected patches of turf turn dark and crusty.   
CHEMICAL CONTROL: Severe infestations cannot be controlled by chemicals alone; the 
matted turf must be physically broken up.  See the Chemical Disease Control section for more 
information. 
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BIOLOGICAL CONTROL:  No biological control 
agents are recommended. 
CULTURAL CONTROL:  Prevent algae by 
maintaining dense, healthy turf.  Sites should receive 
sunlight and drain well.  Mower heights should be 
raised, if possible, especially in shady areas.  Turf 
should be irrigated deeply and infrequently.  Water is 
reapplied when the grass begins to wilt.  Putting greens 
and other heavy traffic areas should be cultivated 
regularly.  Turf recovery may be encouraged by means 
of spiking, aerification, verticutting, and/or topdressing 
to physically break up severe algal mats.   
TO DO: 
• Maintain chlorothalonil labeling for algae control.   
 

FUNGAL DISEASES 
 

Brown Patch, Rhizoctonia spp. 
 

Although brown patch can attack all turfgrasses, it is mostly a problem on bentgrass, bluegrass, 
ryegrass, tall fescue, and St. Augustinegrass.  This disease is more likely to develop on moist 
foliage in hot, humid weather when day temperatures are above 85°F and night temperatures are 
above 60°F.  Other factors that favor the development of brown patch include lack of air 
movement, cloudy weather, dew, overwatering, late-afternoon watering, excessive nitrogen, and 
too little potassium and phosphorus.  

 
MONITORING:  Blades of grass become dark, then wilt 
and turn brown.  Brown patches can grow up to 3 feet 
wide.  Dead leaves will stay upright on closely mowed 
turf but become matted down on taller turf.  A “smoke 
ring” consisting of gray mycelium and wilted grass may 
appear at the edges of the patch early in the morning on 
humid days.  
CHEMICAL CONTROL:  Apply fungicides as soon as 
brown patch is noticed.  See the Chemical Disease 
Control section for more information.   
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Workers should ensure the site 
has good drainage.  It is important to not apply too much nitrogen when conditions are optimal 
for disease development.  Workers should not apply more than 1 lb. of nitrogen per 1,000 sq. ft. 
to cool-season grasses.  Nitrogen should not be applied to cool-season grasses in late spring and 
summer.  Phosphorus and potassium supplements may be added to the soil, if necessary.  Turf 
should be watered infrequently in the early morning hours to thoroughly soak the soil to a depth 
of 6 – 8 inches.  Workers may remove unnecessary vegetation and transplant landscape plants.  
Morning dew is removed by dragging a hose, whipping the greens with a bamboo pole, or 

Algae (NC State Univ., 
www.turfgrass.ncsu.edu) 

Brown patch (NC State Univ., 
www.turfgrass.ncsu.edu) 
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running the irrigation system briefly.  Workers must keep mower blades sharp, mow when grass 
is dry, and not cut the turf too short.  Golf greens should be cultivated regularly and top-dressed 
to reduce thatch buildup.  
TO DO: 
• IPM of brown patch – explore cultural/alternative management techniques; also study the 

synergistic effects of multiple control options. 
• Homeowner market – develop new products and programs to control brown patch. 
• Develop a fact sheet that details treatment options, especially listing safe, long-lasting 

chemicals suitable for rotation with Armada.   
 

Copper Spot, Gloeocercospora sorghi 
 

Copper spot affects bentgrasses, especially velvet bentgrass, during warm, humid weather. 
Affected spots are reddish, pink, orange, or tan in color and less than 3 inches in diameter. When 
the turf is wet, copper spot patches bear a gelatinous coating of fungal spores. Although 
somewhat similar to dollar spot, copper spot can be easily distinguished due to the lack of white, 
cottony mycelium commonly seen when dollar spot is present. Also, copper spots do not have 
the precise borders formed with dollar spot infections.   

 
MONITORING:  Grass blades develop small red spots 
that gradually enlarge and darken.  As with dollar spot 
infections, small round patches (1 – 3 inches wide) of 
grass will become infected and die. 
CHEMICAL CONTROL:  See the Chemical Disease 
Control section for more information.   
BIOLOGICAL CONTROL: No biological control 
agents are recommended.   
CULTURAL CONTROL:  Follow general cultural 
control methods for diseases.   
TO DO: 
• None 

 
Crown-Rotting Anthracnose, Colletotrichum cereale  

 
Crown-rotting anthracnose (formerly C. graminicola) affects primarily annual bluegrass and 
creeping bentgrass putting greens.  It may also be found on the leaves of Kentucky bluegrass and 
tall fescue during hot, dry spells but is not considered a serious disease of these grasses.  
Anthracnose may occur at anytime during the growing season but is more common during the 
hot summer months.  

 
MONITORING: Diseased turf will have a yellow or orange cast and will require frequent 
watering as it becomes wilted by midday. 
CHEMICAL CONTROL:  Fungicides work best when applied before disease development.  
Once anthracnose is present, chemicals are no longer very effective.  See the Chemical Disease 
Control section for more information.   

Copper spot (NC State Univ., 
www.turffiles.ncsu.edu) 
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BIOLOGICAL CONTROL: No biological controls 
are recommended.   
CULTURAL CONTROL:  Prevention is best; 
workers should eliminate other plant stressors such as 
improper nutrition and low mower height.  Greens 
should not be overwatered or mowed when wet.  Turf 
managers should fertilize lightly but frequently, 
especially on annual bluegrass.  Walk-behind mowers 
should be used on previously infected greens, and the 
perimeter should be cut every other day to prevent 
compaction.  The site should have good drainage and 
airflow. The soil should be aerified in spring and fall.     
TO DO: 
• Develop grasses better adapted for the mechanical stresses involved in obtaining player-

desired green speeds. 
 

Dollar Spot, Sclerotinia homoeocarpa 
 

Dollar spot infests all types of turfgrass and causes small, circular spots to appear on closely 
mowed turf (e.g., golf greens).  Sod-forming grasses (e.g., bentgrass and bermudagrass) are 
capable of filling in and camouflaging damaged areas.  However, unsightly spots will remain in 
bunching grasses such as ryegrass.  Warm, moist weather in spring and fall helps facilitate rapid 
disease development, but dollar spot will also develop in humid summer weather.  Turf that is 
stressed due to inadequate nutrition and poor growing conditions is more susceptible to disease.  
Dollar spot spreads on leaf clippings as well as by foot or vehicular traffic.  

 
MONITORING:  Spots may merge to form large 
blighted areas.  The blades of turfgrass remain upright, 
with white or tan lesions and reddish brown margins.  
Mycelium may be observed in the morning when dew is 
present.  Mycelium is also a common symptom of 
Pythium blight. 
CHEMICAL CONTROL:  Some strains of dollar spot 
are resistant to treatment.  Alternate fungicides.  See the 
Chemical Disease Control section for more information.   
BIOLOGICAL CONTROL:  No biological controls are 
recommended.   
CULTURAL CONTROL:  Workers should plant 
resistant cultivars and blends of cool-season grasses; apply 
nitrogen, potassium, lime, and water at appropriate levels; should not water in late afternoon or 
evening; and may remove dew with light irrigation.  Plants can be removed to increase airflow 
and decrease humidity in the area.  Maintenance equipment should be washed, golfers must clean 
their shoes, and clippings should be removed to avoid infecting other areas.  Golf courses can be 
cored and top-dressed to reduce thatch buildup.  
TO DO: 
• Study fungicide resistance, IPM/alternative control methods, and population biology. 

 

Anthracnose (Penn State, 
http://turfgrassmanagement.ps
u.edu) 

Dollar spot (NC State Univ., 
www.turfgrass.ncsu.edu) 
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• Develop early-season dollar spot control. 
• Develop disease-resistant turf varieties. 

 
Fairy Ring, Class Basidiomycetes 

 
Fairy rings are caused by many different species of Basidiomycete fungi, especially those that 
produce mushrooms and puffballs.  These fungi are very common in the forest, where they grow 
on tree stumps.  Fairy ring fungi tend to cause more damage to turf that is stressed due to lack of 
water or nutrients.  Fungi break down organic matter, which releases nitrogen and causes 
“greening.”  Fairy ring fungi kill grass by releasing chemicals and invading the root system. 

 
MONITORING:  These fungi produce small to large 
rings (1 – 100 feet wide) of very green grass, dead grass, 
mushrooms, and puffballs.  The soil underneath the rings 
becomes very dry and hydrophobic in summer and fall.  
Mushrooms and puffballs are more common in late 
summer and fall during wet weather.   
CHEMICAL CONTROL:  See the Chemical Disease 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Organic matter should be 
removed before seeding an area.  Power raking and 
vertical mowing is done to remove thatch thicker than 1/2 
inch.  Also, golf greens are cored and top-dressed to keep thatch low.  Workers should remove 
soil cores or open soil within the ring to let nutrients and water penetrate.  Turf managers should 
hand-water infected areas and fertilize appropriately.  Annual soil samples should be submitted 
for analysis.  Nitrogen fertilizer should not be used to  mask the problem, which overstimulates 
the turf and allows other more serious diseases to take hold.  Masking with foliar applications of 
iron has met with some success without harming the turf. 
TO DO: 
• Develop new, more effective chemical controls. 
• Integrate IPM (e.g., cultural control); also study the synergistic effects of multiple control 

options. 
 

Gray Leaf Spot, Pyricularia grisea 
 

Gray leaf spot occurs on St. Augustinegrass, ryegrass, and tall fescue.  Fungal spores are 
produced in warm, humid weather and disperse by wind, water, and mowing.  This leaf spot 
disease is more severe on young plants and those fertilized with too much nitrogen. 

 
MONITORING:  Small, gray lesions develop on leaves or stems in warm, humid weather.  The 
lesions widen and become round or oval-shaped spots with a tan center and purplish brown 
margin.  The leaf tips of cool-season grasses usually have a characteristic “buggy whip” 
appearance. 
CHEMICAL CONTROL:  See the Chemical Disease Control section for more information. 

Fairy ring (Univ. of TN, 
http://web.utk.edu) 
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BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  To prevent gray leaf spot in 
St. Augustinegrass, slow-release fertilizers should be 
applied during warm, humid weather.  Turf managers 
should not apply more than 1 lb. of nitrogen per 1,000 sq. 
ft. per month in July and August to turfgrasses (especially 
young St. Augustinegrass).  Irrigation should be done in 
the morning or at midday.  Workers should prune trees 
and remove undergrowth to facilitate air circulation. 
 TO DO: 
• Conduct research trials with resistant varieties and 

genetic resistance ryegrass. 
• Focus on tall fescue, which is susceptible to leaf spot in 

Virginia. 
 

Helminthosporium Diseases 
Helminthosporium, Bipolaris, Drechslera, and Exserohilum spp. 

Melting Out, Drechslera poae 
Zonate Eyespot, Drechslera gigantean 

Helminthosporium Leaf Spot, Bipolaris sorokiniana 
Red Leaf Spot, Drechslera erythrospila 

Helminthosporium Blight, Drechslera dictyoides 
 

Helminthosporium diseases cause leaf, crown, and root problems on bentgrass, bluegrass, 
fescues, ryegrass, and bermudagrass.  Some Helminthosporium diseases occur at any time of 
year.  The thatch layer provides a refuge for dormant fungi when conditions are unsuitable for 
their development.  However, once the weather becomes cool and moist again, fungal activity 
resumes.  Helminthosporium diseases spread to leaves via wind, rain, irrigation, maintenance 
equipment, and foot traffic.  Factors that encourage development include lush, succulent turf due 
to excessive nitrogen; wet weather in spring or fall; drought stress; and continual, close mowing.  
Turf is also rendered weak and susceptible to diseases if there is excessive shade and poor air 
circulation.  
 
MONITORING:  Leaf spots initially appear dark but 
then become tan with a dark margin.  Leaves may 
become girdled as the spots enlarge.  Thinning due to 
root and crown diseases, or “melting-out,” occurs when 
the turf becomes stressed.  Symptoms of melting-out 
include stunted shoots with dark lesions on the sheaths.  
Plants at first turn yellow, then brown, and will die if the 
infection is severe.  Additionally, fungi can cause 
seedling blights on new turfgrass.   
CHEMICAL CONTROL:  See the Chemical Disease 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 

Gray leaf spot (NC State Univ., 
www.turfgrass.ncsu.edu) 

Melting-out (NC State Univ., 
www.turffiles.ncsu.edu) 
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agents are recommended.   
CULTURAL CONTROL:  Some cultivars are very susceptible to these diseases, but resistant 
cultivars are available.  Resistant cultivars are the best way to prevent this group of fungal 
diseases.  Other control methods include using blends of cool-season grasses; applying adequate 
(but not excessive) amounts of fertilizer; raising the mower height, if possible; keeping mower 
blades sharp; irrigating deeply, but infrequently, in the morning or at midday; and removing 
excess thatch.  
TO DO: 
• Research Bipolaris life cycle and bermudagrass susceptibility. 
• Develop disease-resistant turf varieties. 

 
Large Patch, Rhizoctonia solani  

 
Large patch, or Rhizoctonia blight, affects warm-season grasses such as bermudagrass, 
centipedegrass, St. Augustinegrass, and zoysiagrass.  Of the different types of turf, 
centipedegrass is the most susceptible to large patch, while bermudagrass can rebound quickly 
from infection.  This disease develops in fall and spring, as turf enters or emerges from 
dormancy.  Large patch appears in the fall when temperatures dip below 70°F, and development 
will continue through the spring during cool, wet weather.  Factors contributing to the 
development of large patch include high nitrogen levels during the fall and spring, a deep thatch 
layer, close mowing, poor soil drainage, and excessive irrigation.  
 
MONITORING:  Colorful, round patches with diameters 
ranging from 1 foot to several yards wide begin to appear 
in shades of orange, yellow, reddish brown, or tan.  The 
outer edge of the patch is bright orange or red when the 
disease is actively growing.  Individual plants pull up 
easily from the turf.  Symptoms typically appear in the 
spring as greening occurs, but the disease may become 
apparent in fall if the infection is severe. 
CHEMICAL CONTROL:  To prevent large patch, 
apply fungicides in the fall when temperatures drop 
below 70°F.  Repeat applications at four- to six-week 
intervals until turf enters dormancy.  There is no need to 
apply fungicides in spring.  See the Chemical Disease 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control agents are recommended.   
CULTURAL CONTROL:  Proper site selection is important; low-lying areas or places 
surrounded by trees should be avoided.  Centipedegrass should not be planted in areas 
susceptible to large patch.  Nitrogen should not be applied to warm-season grasses in fall and 
spring when they are growing slowly.  Workers should maintain the mower at an appropriate 
height, and cultivate the turf to reduce soil compaction and control thatch buildup.  
TO DO: 
• Develop more zoysia planting/management techniques. 
• Study large patch on ultra-dwarf bermudagrasses. 

 

Large patch (NC State Univ., 
www.turfgrass.ncsu.edu) 
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Microdochium Patch, Microdochium nivale 
 

Microdochium patch, or pink snow mold, infects bentgrass, bluegrass, fescue, and ryegrass.  It is 
very common to see this fungal disease develop under fallen leaves during extended periods of 
cold, wet weather.  Fusarium patch is most damaging when snow falls on unfrozen ground, but it 
can occur anytime the maximum temperatures are below 60°F.  This disease is more likely to 
occur when turf has poor soil drainage, little air movement, lush growth, and too little potassium.  
Heavy traffic on frosted turf, excessive leaf growth, and thatch buildup will also contribute to the 
development of Fusarium patch.  

 
MONITORING:  Symptoms include round patches that 
appear during cold, wet weather.  Patches can grow up to 
1/2 foot wide when snow is absent, and up to 2 feet wide 
when snowfall occurs.  Turf will initially seem water 
soaked, but the grass later turns tan.  The common name 
“pink snow mold” refers to the white mycelium that 
grows and eventually turns pink.     
CHEMICAL CONTROL:  Fungicides should be 
applied before snow covers the turf, or when 
Microdochium patch first appears if snow cover is 
absent.  See the Chemical Disease Control section for 
more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  High-potassium fertilizer may be added in late fall.  Excessive 
amounts of nitrogen should not be applied just before cold, wet weather or the first snow cover.  
Snow fences or landscape plants may be used to prevent excess snow accumulation on turf.  
Workers should prune trees and remove vegetation that interferes with air circulation.  Workers 
should also reduce thatch buildup, remove fallen tree leaves, mow the turf until growth ceases, 
and rake infected areas to reduce wetness and speed drying.  Traffic (foot or vehicular) should be 
minimized to avoid disturbing infected areas.  
TO DO:   
• None 

 
Pink Patch, Limonomyces roseipellis 

 
Pink patch is a minor disease of frequently mowed grass, including perennial ryegrass, Kentucky 
bluegrass, fescues, creeping bentgrass, bermudagrass, and zoysiagrass.  However, pink patch is a 
more serious disease on unmowed or rarely mowed grasses that are lacking in nitrogen.  This 
disease occurs in spring and fall when grass with inadequate nitrogen levels remains wet for 
extended periods.  Pink patch is not a form of red thread, although it was once thought to be.  

 
MONITORING:  This disease manifests itself in bentgrass as irregularly shaped pink patches 
that are 2 – 6 inches wide.  In other types of grasses, the turf becomes tan colored. 

Microdochium patch (NC State 
Univ., www.turfgrass.ncsu.edu) 
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CHEMICAL CONTROL:  Controls are not necessary 
on mowed turf, but see the Chemical Disease Control 
section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Workers should mow and 
fertilize turf properly. 
TO DO:  
• None 

 
Powdery Mildew, Erysiphe graminis 

 
Powdery mildew primarily affects bluegrasses.  These fungi overwinter in living plants, and the 
spores are spread by the wind the following spring.  Powdery mildew spores germinate and 
infect turf in spring and fall during cool, humid conditions.  Free water is not required for a 
powdery mildew infection to take hold.  Powdery mildew is more severe in shady areas with lack 
of air circulation during long periods of dry weather.  Turfgrasses are left weakened and 
susceptible to other diseases.   

 
MONITORING:  Powdery mildew appears as a whitish 
gray powdery mycelium that grows on leaves, which 
eventually turn yellow and die. 
CHEMICAL CONTROL:  See the Chemical Disease 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Powdery mildew may be 
prevented by planting shade-tolerant grasses with some 
resistance to this disease (e.g., a blend of several 
cultivars of bluegrass mixed with tall or fine fescue).  
Workers must fertilize turf properly to avoid lush 
growth, raise the mower height (greater than 2 inches, if 
possible) to provide more surface area for photosynthesis, and provide adequate irrigation early 
in the day to prevent drought stress.  Not more than 1 lb. of nitrogen per 1,000 sq. ft. should be 
applied at any one time to bluegrass.  Workers can prune and remove shrubs and trees to help 
airflow.   
TO DO:  
• None 

 
Pythium Blight, Pythium aphanidermatum and P. ultimum 

Pythium Root Dysfunction, P. volutum 
 

Pythium blight primarily affects cool-season grasses (e.g., bentgrass, ryegrass, and tall fescue) 
during warm, humid weather.  Young turfgrass seedlings are most susceptible to infection.  
Pythium blight spreads rapidly and can destroy golf courses in as little as 24 hours.  Excessive 
soil moisture and lush growth encourage the development of this disease.   

 
Pink patch (Univ. of WI, 
www.plantpath.wisc.edu) 

Powdery mildew (NC State 
Univ., www.turfgrass.ncsu.edu) 
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Pythium root dysfunction is a disease of creeping bentgrass putting greens, especially those 
constructed within the last decade.  For many years, this disease was misdiagnosed as take-all 
patch.  Pythium root dysfunction prevents grass from absorbing adequate amounts of nutrients 
and water.  Symptoms can appear at any time during the year although damage is most obvious 
when the weather is hot and/or dry.  Patches of affected grass range in diameter from 4 inches to 
greater than 3 feet.  Diseased foliage appears orange or yellow while roots are tan and lack root 
hairs.   

 
MONITORING:  Symptoms include small, concave 
round patches (1 – 12 inches wide) that appear in warm 
or hot, humid weather.  Cottony, gray mycelium 
develops during humid weather along with greasy, 
water-soaked, matted black leaves.  Root rot may occur 
in either hot or cool weather, resulting in turf thinning 
or decline.  For Pythium root dysfunction, lack of root 
hairs allows sand to fall easily from exhumed plants.   
CHEMICAL CONTROL:  Fungicide-treated seed is 
used to help prevent infection.  See the Chemical 
Disease Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Turf managers should water deeply but infrequently, use well-
drained soil mixes on golf greens, cultivate the soil, and use an appropriate amount of nitrogen to 
avoid lush growth.  To prevent disease transmission, workers should collect and dispose of 
infected clippings, wash mowing equipment, and clean shoes between golf rounds. 
TO DO: 
• Develop disease-resistant turf varieties. 
• Develop alternative controls, and study the synergistic effects of multiple control options. 
• Pythium volutum – research disease life cycle; develop better chemical controls, cultural 

control methods, and IPM; encourage organic matter development; develop resistant 
grasses. 

 
Red Thread, Laetisaria fuciformis 

 
Red thread affects bentgrass, bluegrass, fescue, and ryegrass.  The disease is more common in 
spring but may occur in summer at higher elevations.  Red thread is more likely to occur when 
there is an extended period of cool, wet weather and turf is stressed due to drought, pests, or a 
lack of nitrogen. 

 
MONITORING:  The common name, “red thread,” is derived from the appearance of red 
mycelium that initially forms at the tips of blades of grass and spreads downward.  Red thread is 
also characterized by the appearance of round or irregular-shaped patches of grass that die 
quickly during cool, moist weather.  Patches are reddish, or they may resemble the bleached 
appearance of dollar spot.  The patches then merge and become larger as the infection spreads.  

Pythium blight (NC State Univ., 
www.turfgrass.ncsu.edu) 
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CHEMICAL CONTROL:  See the Chemical Disease 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Turf managers should 
fertilize turf appropriately but avoid using too much 
nitrogen.  Soil samples can be submitted for analysis to 
identify nutrient needs.  Irrigation should be done early 
in the day.  Vegetation should be pruned or removed to 
increase air movement and reduce humidity.  To 
prevent the spread of red thread, workers can collect 
and remove infected clippings, wash maintenance 
equipment, and have golfers clean their shoes.  
TO DO:   
• Develop disease-resistant turf varieties. 

 
Rust, Puccinia graminis, P. coronata, and P. zoysae 

 
Several species of rust can infect bluegrass, ryegrass, tall fescue, and zoysiagrass.  Rust fungi 
overwinter in living plants.  Then, spores are spread by the wind during spring, summer, and fall.  
In order for germination and rapid development to occur, free water must be present on the 
turfgrass leaves.  Factors contributing to rust infections include excessive shade, 
underfertilization, drought stress, and infrequent mowing.  

 
MONITORING:  Small, yellow flecks appear early 
on leaves and stems.  The flecks become orange or 
red blisters, which then rupture and release infective 
spores.  Infected turf turns yellow, orange, red, or 
dark brown from the spores.  Orange dust clouds 
appear in areas of severe infection.  Rust diseases 
result in turf thinning.  
CHEMICAL CONTROL:  See the Chemical 
Disease Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  To prevent rust, workers 
should plant resistant cultivars; use blends of cool-season, shade-tolerant grasses; raise mower 
height in shady areas; and increase air movement and evaporation of free water by pruning and 
removing undergrowth.  Mowing should be done regularly, removing no more than 30% – 40% 
of the leaf at a time.  Workers should collect and dispose of clippings, disinfect maintenance 
equipment, use an appropriate fertilizer, analyze soil, and water deeply but infrequently early in 
the day.  This will encourage deep rooting, reduce drought stress, and eliminate standing water 
conducive to disease development.   
TO DO:  
• None 

 

Red thread (NC State Univ., 
www.turfgrass.ncsu.edu) 

Rust (NC State Univ., 
www.turfgrass.ncsu.edu) 
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Slime Mold, Mucilago, Physarum, and Fuligo spp. 
 

Slime molds attack all types of turf.  When the weather is dry, spores take refuge in the soil and 
thatch layer.  When wet weather returns, the spores germinate, growing over the soil and any 
adjacent plant parts.   

 
MONITORING:  Slime mold fruiting bodies are 
purple, white, gray, yellow, or orange and appear on 
turfgrass leaves in small patches.  They are more 
common after long periods of warm, wet weather.  
Slime molds turn leaves an unsightly yellow color, 
but they do not kill the turf.    
CHEMICAL CONTROL:  Fungicides are available 
but not necessary.  See the Chemical Disease Control 
section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Workers should brush, 
mow, or wash turf. 
TO DO:  
• None 

 
Spring Dead Spot, Ophiosphaerella spp. 

 
Spring dead spot mostly affects intensively managed bermudagrass growing in the northern part 
of its range.  Infected patches of turf can rebound from this disease, but the grass will be shorter 
and more susceptible to invasion by weeds.  Spring dead spot is more likely to occur when 
bermudagrass has excessive thatch and lush late-season growth.  The disease is more damaging 
following very cool, wet falls and cold winters.  

 
MONITORING:  Dead spots first appear in the 
spring on three- to five-year-old stands of grass.  
Each spring the spots will reappear, often in the same 
place as before.  Rings of dead grass with grassy or 
weedy centers develop in the second or third year.  
When the disease is present in overseeded 
bermudagrass greens, it may resemble brown patch 
because the dead bermudagrass shows through 
overseeded grasses. 
CHEMICAL CONTROL:  Turf managers should 
apply fungicides at high rates in the fall to areas that 
were symptomatic the previous spring.  Infected areas 
should be mapped or marked before they disappear later in the year.  See the Chemical Disease 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control agents are recommended.   

Slime mold (NC State Univ., 
www.turfgrass.ncsu.edu) 

Spring dead spot (NC State Univ., 
www.turfgrass.ncsu.edu) 
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CULTURAL CONTROL:  Turf should not be overstimulated with too much nitrogen.  
Workers should not apply nitrogen to grasses after late August and should not administer more 
than 1 lb. per 1,000 sq. ft.  Other methods of prevention include raising the mower height to 1 or 
1-1/2 inches, applying 2 lbs. of potassium per 1,000 sq. ft., and reducing the thatch layer by 
power raking or coring.  More cold-tolerant cultivars seem to exhibit better tolerance to spring 
dead spot.  Nitrogen can be used to fertilize bermudagrass without adverse effects. 
TO DO:  
• Study disease life cycle (when damage is visible, it is often too late), cost-effective control 

measures, and the synergistic effects of multiple control options. 
• Develop genetic resistance and/or varieties, preventive measures, and alternative control 

measures. 
 

Southern Blight, Sclerotium rolfsii   
 

Southern blight affects bentgrass, bluegrass, and ryegrass.  The fungi overwinter on dead grass 
and thatch, and then germinate during hot, humid weather.  Initially, southern blight fungi grow 
on dead organic matter, but later the infection spreads to living plants.  Southern blight typically 
occurs when there is a dry spell followed by a rainy, humid period.  Cold weather kills southern 
blight, so it occurs only in warmer regions.   

 
MONITORING:  The first symptoms of this disease are 
round or crescent-shaped yellow areas.  Turf dies in a 
ring, leaving a spot of green grass in the center, which is 
commonly known as “frog’s eye.”  Southern blight 
resembles take-all patch.  The rings can widen up to 3 
feet in diameter in hot, humid weather.  Weeds (e.g., 
clover) are also killed in spots, which is unique to this 
disease. 
CHEMICAL CONTROL:  See the Chemical Disease 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.    
CULTURAL CONTROL:  Turf managers should reduce the thatch layer by power raking, 
coring, and topdressing.  It is very important to follow other general protocols for maintaining 
healthy turfgrass.    
TO DO:  
• None 

 
Stripe Smut, Ustilago striiformis 

 
Stripe smut infects all types of turf and causes yellow or brown stunted areas.  In very hot, dry 
weather it can kill turfgrass.  Wet summer weather can weaken grass and render it more 
vulnerable to diseases and pests.  Stripe smut spores are spread by wind, water, people, 
maintenance equipment, and animals.   

 

Southern blight (American 
Phytopath. Society, apsnet.org) 
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MONITORING:  Stripe smut appears in spring and 
fall.  Turfgrasses develop gray streaks on their 
leaves, which become shredded after more spores 
are released.  Grass blades turn dark brown and die. 
CHEMICAL CONTROL:  Apply fungicides just 
before turf enters dormancy in fall or just before 
growth resumes in spring.  See the Chemical 
Disease Control section for more information. 
BIOLOGICAL CONTROL:  No biological 
control agents are recommended.   
CULTURAL CONTROL:  Turf managers should 
plant resistant turf cultivars, fertilize with a 
complete fertilizer, and water appropriately to maintain vigor. 
TO DO:   
• None 

 
Summer Patch, Magnaporthe poae 

Necrotic Ring Spot, Ophiosphaerella korrae 
 

The root-invading organisms that cause summer patch and necrotic ring spot primarily affect 
Kentucky bluegrass.  However, annual bluegrass and fescues may also be affected.  These 
diseases, although caused by different organisms, produce nearly identical symptoms in infected 
turfgrass.  Summer patch, which was once grouped with Fusarium blight, causes root or crown 
rot in the summer months.  It is less problematic if the weather is cool and wet.  The disease is 
spread underground by way of the root system, but also via infected plant material or 
contaminated equipment.   
 
MONITORING:  Infection is marked by the appearance 
of scattered gray-green or tan patches of thin, wilted, or 
slow-growing turf.  The patches grow from 1-1/5 inches 
up to a foot wide.  The diseased areas then merge and 
form yellow crescents in the turf.  Once the center of the 
patches begins to regrow turf, necrotic rings form at the 
edges.  A definitive diagnosis can be made only by using 
a microscope.  The most vulnerable lawns are those that 
receive full sun, are on south-facing slopes, or are near 
stressed sites (e.g., sidewalks, driveways, or golf 
courses).  Symptoms of necrotic ring spot are similar to 
summer patch and include round or ring-shaped patches of 
dead grass. 
CHEMICAL CONTROL:  Fungicides should be applied before crown rot is visible, but only 
in conjunction with cultural controls.  See the Chemical Disease Control section for more 
information. 
BIOLOGICAL CONTROL:  No biological control agents are recommended.   
CULTURAL CONTROL:  To prevent summer patch infections, turf managers should use 
resistant cultivars and grass blends (10% – 15% ryegrass mixed with bluegrass), maintain the 

Stripe smut (KS State Dept. Agric., 
http://www.ksda.gov) 

Summer patch (NC State Univ., 
www.turfgrass.ncsu.edu) 
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soil pH above 6.2, and fertilize only in fall and/or late spring using 2 – 5 lbs. of nitrogen 
balanced with potassium and phosphorus per 1,000 sq. ft.  Turf should be watered deeply but 
infrequently every 7 – 10 days during dry periods; soaker hoses are good for steeper slopes.  No 
more than 30% – 40% of the blade should be removed at a time when mowing (mowing height 
of 2-1/2 – 3 inches), and the thatch layer should be no thicker than 1/2 inch deep.  To prevent 
necrotic ring spot, workers should use resistant varieties and good turf management practices.  
The lawn should be core-aerated each year in the spring or fall to reduce thatch buildup.  
TO DO:   
• Develop effective fungicide control for season-long control. 
• Homeowner side of market – IPM for irrigation/fertilization programs. 
• Manage Kentucky bluegrass without fungicides or reduce symptoms of infection. 

 
Take-All Patch, Gaeumannomyces graminis  

 
Take-all patch is a problem on bentgrasses, particularly turf grown on sterilized soil.  The disease 
gradually becomes less harmful once beneficial organisms begin to colonize the soil.  Take-all 
patch is more likely to appear during cool, wet weather in spring or fall when the soil pH is high 
and manganese levels are too low.  

 
MONITORING:  Take-all patch first appears in the late 
spring as round, yellow patches that turn brown by early 
summer.  Annual bluegrass or fescues grow in the center 
of the dead spots, which can reach up to 3 feet in 
diameter.  The roots, stolons, and crowns of infected 
plants turn dark brown or black. 
CHEMICAL CONTROL:  Preventive fungicides are 
applied in the fall.  See the Chemical Disease Control 
section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Turf managers may apply a total of 2 lbs. of manganese/A/year at 
four- to six-week intervals during fall and spring.  Soil pH should be maintained near 5.5 by 
using acid-forming nitrogen fertilizers and a minimal amount of lime.  Elemental sulfur is toxic 
to bentgrass and should not be applied.  Dead patches should be aerated and reseeded.  Patches in 
golf greens should be resodded or replugged.  
TO DO:  
• Develop effective fungicide control for season-long control. 
• Effectively communicate proper control measures to public. 

 
 
 NEMATODES  

 
Sting Nematodes, Belonolaimus spp. 

Stubby-Root Nematodes, Trichodorus spp. 
Lance Nematodes, Hoplolaimus spp. 

 

Take-all patch (Cornell Univ., 
http://plantclinic.cornell.edu) 
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Nematodes are microscopic roundworms that damage all types of turf by stunting or killing their 
root systems.  These pests are most harmful in light, sandy soils that are deficient in nutrients and 
unable to hold water.  Nematodes spread when infected soil or plants are moved by humans or by 
natural means.  Nematode levels are lowest in the spring and peak in the fall.  Therefore, early 
autumn is the best time of year to collect soil samples for lab analysis.  
 
MONITORING:  Nematodes cause slow growth.  The 
symptoms are chlorosis, turf thinning, poor response to 
fertilization and irrigation, rapid wilting in dry weather, 
and proliferation of weeds.  Nematodes can be positively 
identified ONLY by soil analysis.  Turf managers should 
take 12 – 15 core samples from the outer edge of the 
affected area. 
CHEMICAL CONTROL:  If the sting nematode is 
present, nematicides may be required on heavily 
maintained areas like greens and tees.  See the Chemical 
Disease Control section for more information. 
BIOLOGICAL CONTROL:  No biological control 
agents are recommended.   
CULTURAL CONTROL:  Whenever possible, nematode-tolerant grass varieties should be 
used.  Nematodes may be treated, in part, by fertilizing and irrigating appropriately to reduce 
plant stress. 
TO DO:   
• Need to examine population and damage thresholds on turf (high populations when good 

food source exists). 
• Examine interactions of nematodes with diseases, pests, and abiotic factors (i.e., gain a 

better understanding of nematode biology). 
• Note that Nemacur is leaving market.  
• Secure labeling for Curfew. 
• Develop new products – biological extracts need more research. 
 
 

SUMMARY – CHEMICAL DISEASE CONTROL 
 
Always read the label before applying any chemicals, and be sure to follow the rates specified 
for the crop of interest.  For chemical control recommendations specific to turfgrass, please refer 
to the Virginia Pest Management Guide: Horticultural and Forest Crops, which is updated and 
published annually. A current PDF version can be found online at: 
http://pubs.ext.vt.edu/456/456-017/Section-6_Turf-1.pdf.  
 
 

WEED PESTS 
 
Weeds are simply unwanted plants that compete with desirable turf for nutrients, light, space, 
and water.  They are unattractive and make it difficult to enjoy lawns, athletic fields, golf 

Nematode damage (NC State 
Univ., www.turfgrass.ncsu.edu) 
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courses, and any other areas where turf is grown.  Turf weeds can be grasses, grasslike plants, or 
broadleaf plants with annual, biennial, or perennial life cycles.  To control turf weeds effectively, 
their life cycles, characteristics, growth habits, and mode of spread must be understood.  Weeds 
can be prevented from infiltrating turf by maintaining healthy grass with good soil, and through 
appropriate irrigation and fertilization.  Once weeds appear, they must be properly identified and 
treated with an effective herbicide that controls the weed but does not harm the desirable 
turfgrass.  
 
Weeds are the number one pest problem for turfgrasses in North Carolina. Of all pest problems, 
weeds rank first in all segments of the industry with golf courses being the lone exception where 
weeds are second to diseases. Herbicides are heavily relied upon for weed management in turf 
due to limited cultural control methods such as crop rotation and cultivation. Preemergence 
herbicides for crabgrass and goosegrass are the most commonly used products. These include 
dinitroanilines (DNAs) such as pendimethalin (Pendulum, Pre M), prodiamine (Barricade), 
benefin + trifluralin (Team Pro), oryzalin (Surflan). Two other commonly used preemergence 
herbicides that are not DNAs are oxadiazon (Ronstar) and dithiopyr (Dimension). 

 
GRASSY WEEDS 

 
Grassy weeds have annual or perennial life cycles and can grow in cool or warm weather.  
Annuals complete their life cycle (grow, flower, set seed, and die) in one year.  Annual grassy 
weeds spread primarily by seed dispersal.  Summer annuals produce seeds from May to 
September and die in fall.  Winter annuals germinate in fall or winter and die the following 
spring or summer.  Perennials live for more than two years and produce seeds each season.  To 
prevent grassy weeds, select turfgrass species and cultivars that are well adapted to the site, set 
the mower blades to the proper height, and remove grass clippings (especially seedheads) if 
weeds are present.  Apply the correct amount of nitrogen at the proper time of year for the grass 
type, have soil samples analyzed to determine nutrient deficits and/or pH imbalances, and apply 
preemergence herbicides before weed germination.   
 

Annual Bluegrass, Poa annua  
 

Typically, annual bluegrass is a winter annual weedy grass, but some subspecies are short-lived 
perennials.  Annual bluegrass is common in bentgrass golf greens.  

 
MONITORING:  Annual bluegrass is a light green grass 
that bunches or spreads slightly.   
CHEMICAL CONTROL:  Workers should apply 
preemergence herbicides in the fall to control annual 
bluegrass in home lawns, athletic grounds, and fairways.  
However, these herbicides may prevent seeding of cool-
season turf in lawns or overseeding on golf courses.  
They may also be ineffective on perennial subspecies.  
See the Chemical Weed Control section for more 
information.   Annual bluegrass (NC State 

Univ., www.turffiles.ncsu.edu) 
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BIOLOGICAL CONTROL:  No biological controls are recommended.   
CULTURAL CONTROL:  Turf managers should avoid planting turf on sites with excessive 
shade and poor drainage.  Workers should not mow turf too short or use heavy equipment that 
compacts the soil.  Fertilizer applications must be timed properly.  Whenever possible, workers 
should cultivate the soil and dethatch the turf only when weed germination is unlikely to occur.   
TO DO:  
• ALS/triazine resistance occurring in Deep South but is moving up. 
• Determine how to use Velocity in overseeded bermudagrass.  
• Develop postemergence control options in cool-season turf other than bentgrass; emphasize 

phasing out annual bluegrass, rather than killing it. 
• HM9930 – new product effective at low rates over 2-year period, 70% reduction, no visual 

turf density effects = slow phase out. 
• Develop more postemergence and preemergence control options; need all available options to 

control this weed.   
 

Annual Ryegrass, Lolium multiflorum 
 

Annual ryegrass is a winter annual that grows up to 3 feet in height.  It is a common weed on 
roadsides and near fields of grain.   

 
MONITORING:  Annual ryegrass has clawlike auricles 
and a distinctive spike-shaped seedhead. 
CHEMICAL CONTROL:  Preemergence herbicides 
may be applied before seed germination in fall.  Annual 
ryegrass is controlled in dormant bermudagrass using 
postemergence herbicides.  There is growing concern 
over herbicide-resistant ryegrasses.  See the Chemical 
Weed Control section for more information. 
BIOLOGICAL CONTROL:  No biological controls 
are recommended. 
CULTURAL CONTROL:  No cultural or mechanical 
controls are recommended.   
TO DO:  
• Conduct further research on sod farms because annual ryegrass is a problem in new 

seedings. 
• Need options to control annual ryegrass as a seed contaminant. 

 
Barnyardgrass, Echinochloa crusgalli 

Yellow Foxtail, Setaria glauca 
Green Foxtail, S. viridis 

 
Barnyardgrass, yellow foxtail, and green foxtail are all summer annual grasses.  They are rare in 
maintained turf but very common in utility turf. 

 

Annual ryegrass (NC State 
Univ., www.turfgrass.ncsu.edu) 
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MONITORING:  Barnyardgrass stems are thick and may 
reach 5 feet in height.  The leaves have a white midvein that 
is keeled at the base.  Foxtails form clumps and get their 
name from their distinctively shaped seedheads.   
CHEMICAL CONTROL:  See the Chemical Weed 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Workers should maintain lush 
turf and avoid mowing grass too short.  Whenever possible, 
the turf should not be disturbed.   
TO DO: 
• None 

 
Crabgrasses 

Large Crabgrass, Digitaria sanguinalis 
Smooth Crabgrass, D. ischaemum 

 
Crabgrasses germinate from March to May when surface soil temperatures are 53°F – 58°F and 
adequate light and moisture are present.  Germination is facilitated by weather that alternates 
between wet and dry conditions.  Crabgrass growth is encouraged by factors such as unsuitably 
close mowing; thin, open turfgrass; summer fertilization; and light, frequent irrigation.   

 
MONITORING:  Crabgrass stems grow prostrate to the 
ground and root at the lower nodes. 
CHEMICAL CONTROL:  Preemergence herbicides 
are applied in spring when soil temperatures reach 
approximately 50°F (around the time of forsythia bloom).  
See the Chemical Weed Control section for more 
information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Turf workers should grow 
lush, thick turfgrass; mow grass at the proper height; and 
avoid fertilizing in the summer.   
TO DO:  
• MSMA issue (EPA): has only four active ingredients and none are excellent control options. 
• Need more postemergence control options; there are plenty of preemergence controls. 
• Need labeling for putting greens – not going to come from company (IR-4?). 
• Southern states – Pendulum, Barricade, and Dimension not ranked . 
• Northern states – Dimension and Barricade with Pendulum last – differences in biology of 

turf grown?  Research on Dimension [use?] in the South? 
• Two preemergence options on greens and no postemergence options – labeling issue. 
• Many controls on the market are very good, but application technique must be stressed in 

Extension publications.  Granular preemergence controls should be of better particle size.   

Barnyardgrass (NC State Univ., 
www.turfgrass.ncsu.edu) 

Smooth crabgrass (NC State 
Univ., www.turffiles.ncsu.edu) 
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• Preemergence controls work well until a few weeks before overseeding time.  Rearranging 
applications helps somewhat, but hot and/or wet years are still difficult.  Publish Extension 
documents to detail application rates, times, and best control methods.   

 
Dallisgrass, Paspalum dilatatum 

Field Paspalum, P. laeve 
Thin Paspalum, P. setaceum 

 
Dallisgrass and paspalums look so much alike that field and thin paspalum may be mistaken for 
dallisgrass.  They are all common perennials that are difficult to control in turf.  Dallisgrass 
germinates when soil temperatures are from 60°F to 65°F.  It is often found in moist locations, 
but once established, it is drought resistant and frost tolerant. 

 
MONITORING:  These weeds form clumps, and have 
short rhizomes, tall ligules, and leaves with hairs near the 
collar.  
CHEMICAL CONTROL:  Arsenate herbicides are 
applied in early spring to tolerant turfgrasses.  See the 
Chemical Weed Control section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Workers should 
mechanically remove clumps, clean maintenance 
equipment, and avoid aerating soil when dallisgrass is 
capable of germinating.   
TO DO:   
• Paspalums and dallisgrass are important weeds, and the loss of MSMA in three to five years 

will be very damaging. 
• Develop more postemergence controls; current controls are not very effective. 
• Study biology of these weeds; need a better way to kill dallisgrass (one of most important 

research areas). 
• Note that sulfonylureas (Certainty, Revolver) will control next year’s weeds only when 

applied in the fall. 
• Continue current research on small amounts of Roundup.  Roundup works well if resodding is 

not an issue; otherwise, there are not many options available.   
 

Goosegrass, Eleusine indica 
 

Goosegrass, or silver crabgrass, germinates when soil temperatures reach 60°F, about two weeks 
later than other types of crabgrass.  As with other crabgrasses, moisture and light are required for 
germination.  However, goosegrass is viable in compact soils.  This weed competes successfully 
for resources with warm- and cool-season turfgrasses in the summer months.  Goosegrass 
flourishes in thin, open turf or in grasses subject to heavy traffic, such as athletic fields, golf 
greens, tees, and fairways.   
 

Dallisgrass (NC State Univ., 
www.turfgrass.ncsu.edu) 
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MONITORING:  Goosegrass grows prostrate to the 
ground but does not root at the nodes. 
CHEMICAL CONTROL:  See the Chemical Weed 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Workers should not mow 
grass too short.  Soil should be watered thoroughly but 
infrequently, and the soil should be aerated to reduce 
compaction.  
TO DO:   
• Develop more postemergence control options 

because current options are limited. 
• Develop more products for use on putting greens. 

 
Quackgrass, Elytrigia repens 

 
Quackgrass is a perennial grass weed that is most prevalent in spring or fall when turf is under 
drought stress.   

 
MONITORING:  Quackgrass has an extensive, fibrous root 
system with rhizomes that store food and auricles that clasp the 
stem.  The seedhead is a long, narrow spike.   
CHEMICAL CONTROL:  See the Chemical Weed Control 
section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Plant clean, pure seed and use 
uninfested mulching material.  Mow grass high and maintain 
healthy turf.  Till soil repeatedly in warm, dry weather to drain 
food reserves.   
TO DO:   
• None 

 
Sandbur, Cenchrus spp. 

 
Sandbur is an important weed in athletic fields located in the coastal regions. 
 
MONITORING:  Sandbur seedheads consist of round, spiny 
burs.   
CHEMICAL CONTROL:  Control may be achieved with 
preemergence crabgrass herbicides, by using arsonate 
herbicides during the seedling stage.  See the Chemical Weed 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 

Goosegrass (NC State Univ., 
www.turffiles.ncsu.edu) 

Quackgrass (VA Tech, 
www.ppws.vt.edu) 

Sandbur (NC State Univ., 
www.turfgrass.ncsu.edu) 
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CULTURAL CONTROL: Healthy, dense turf should be maintained.   
TO DO:   
• None 

SEDGES 
 

Sedges resemble grasses.  However, they have three-sided stems, and their management 
protocols are radically different.  Positive identification is necessary in order to treat sedges 
appropriately.  Unidentified sedges can be removed from the turf site, replanted in a laboratory 
setting, and observed until seedheads are produced.  Sedges are more likely to occur in warm 
environments with wet, poorly drained soils.  However, they can survive in more arid settings.   
 

Annual Sedge, Cyperus compressus 
Globe Sedge, C. croceus 

 
Annual sedge is one of the few true annual sedges, which are easier to control than perennial 
sedges.  Annual sedge leaves are light green, which is distracting when they occur in dark turf on 
golf courses.  Globe sedge is a perennial turf weed that occurs in moist, sandy locations.   

 
MONITORING:  Annual sedge has a large seedhead that 
is flattened with a toothed edge.  It is clumpier and 
emerges later in spring or summer than other sedges.  
Globe sedge has a spherical seedhead. 
CHEMICAL CONTROL:  Triazine herbicides can be 
used to control annual sedge.  See the Chemical Weed 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Turf sites should be well 
drained to help control annual sedge.  Globe sedge must 
be prevented from forming seeds because this weed is 
most commonly spread by their dispersal. 
TO DO:   
• Many options available – secure putting green labeling for Sedgehammer. 
• Research risk on putting greens. 
• Differentiate sedges; better addressed in South but weeds are moving northward. 

 
Green Kyllinga, Kyllinga brevifolia 
False Green Kyllinga, K. gracillima 

 
Green kyllinga and false green kyllinga are perennial sedges with well-developed rhizomes.  
Originally from Asia, they are spreading rapidly in the southern United States.  Kyllingas thrive 
in environments with poor drainage that are mowed very closely (1/2 inch or less).  These sedges 
will form mats that can easily overwhelm turfgrass.   
 

Annual & globe sedges (NC State 
Univ., www.turfgrass.ncsu.edu) 
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MONITORING:  Kyllingas are shorter with a finer leaf 
texture than other sedges.  The presence of three leaves 
below the seedhead and the lack of tubers help 
distinguish them from other sedges.   
CHEMICAL CONTROL:  See the Chemical Weed 
Control section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Turf sites should be well 
drained and grass must not be mowed too short.   
TO DO:   
• Examine the biology of perennial kyllinga species. 
• Possibly need to relabel Dismiss, which has not been effective; bentgrass has been seriously 

damaged when sprayed at half label rates.   
• Develop an Extension publication on the identification of kyllinga vs. nutsedge. 
• Develop postemergence controls that are safe near bentgrass greens and other cool-season 

turf.  Sedgehammer does not prevent kyllinga-type sedges from becoming more prevalent.   
 

Purple Nutsedge, Cyperus rotundus 
Yellow Nutsedge, C. esculentus 

 
Purple nutsedge is a perennial weed native to India, but it is an invasive species in the 
southeastern and southwestern United States.  Yellow nutsedge is a perennial that is cold tolerant 
and spreads rapidly.  This sedge is found throughout North America, but it is more problematic 
in warm- and cool-season turfgrass.  It is the most troublesome sedge in Virginia turf.  
 
MONITORING:  Purple nutsedge is a pest of warm-
season turf.  It has darker leaves than yellow nutsedge 
and a reddish purple seedhead.  Purple nutsedge leaf tips 
are more blunt than those of yellow nutsedge.  Yellow 
nutsedge has a yellowish brown seedhead and forms 
brown or tan tubers at the rhizome tips in late June and 
July. 
CHEMICAL CONTROL:  Purple nutsedge is more 
difficult to control than yellow nutsedge.  As with yellow 
nutsedge, chemical control should be initiated in the 
spring after maximum shoot emergence but before new 
tubers are formed. See the Chemical Weed Control 
section for more information. 
BIOLOGICAL CONTROL:  No biological controls are 
recommended. 
CULTURAL CONTROL:  Turf managers should avoid purchasing infested sod, keep 
maintenance equipment clean, and make sure turf sites are well drained.  
TO DO:   
• Develop longer-lasting preemergent controls and affordable alternative treatment options.   

Green kyllinga (NC State Univ., 
www.turfgrass.ncsu.edu) 

Purple & yellow nutsedges (NC 
State Univ., 
www.turfgrass.ncsu.edu) 
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• Develop postemergence controls that are safe near bent greens and other cool-season turf.  
Sedgehammer does not prevent kyllinga-type sedges from becoming more prevalent.   

 
PERENNIAL WEEDY GRASSES 

 
Attractive grasses may occasionally become weeds of other turfgrasses.  They are often hard to 
control, so it is best to prevent them from growing in the first place.  This can be done by 
selecting clean seed, choosing a well-adapted turfgrass species for the location, and using proper 
mowing and fertilization protocols to maintain dense, actively growing, desirable turf.  
Undesirable grasses can be dug up by hand or removed with a sod cutter.  Herbicide spot 
treatments may also be applied, but the desired grass will likely be killed as well.  Bahiagrass 
(Paspalum notatum) is drought tolerant, competitive, and can be very unsightly in turf.  It is 
usually planted on highways or roadsides and is very difficult to control.  The seedhead is Y-
shaped.  Several applications of arsenical herbicides may provide some control.  Perennial 
ryegrass (Lolium perenne) is a very attractive grass that is usually overseeded to add color in 
warm climates during the winter.  It becomes a problem when it survives during cool, wet 
summers and becomes clumpy.  Rough bluegrass (Poa trivialis) is often confused with 
Kentucky bluegrass but has stolons instead of rhizomes.  It is intolerant to heat, drought, and 
traffic, and is sometimes used with perennial ryegrass for winter overseeding of golf course 
putting greens.  Orchardgrass is also common in turf.  Wiregrass (wild bermudagrass) is a pest 
of warm-season grass.   
TO DO:   
• Develop controls for paspalum and bermudagrass (need good control program that works in 

a year, or less than four annual applications).  
• Address putting green issues. 
• Need control options for bermudagrass in bentgrass fairways and other cool-season turf. 
• Need selective controls for bermudagrass in fescue and Kentucky bluegrass. 
• Need selective controls for bermudagrass control in zoysiagrass.   
• Secure labeling for preemergent and postemergent control of Japanese stiltgrass 

(Microstegium vimineum). 
• Rough bluegrass – need controls and ID guides. 
• Orchardgrass – research how to minimize damage to fescue when using Roundup to control 

– more selective control options? 
• Nimblewill – needs to be addressed. 
• Need postemergence controls for wiregrass.   
• Need ability to remove off-type bermudagrass (Vamont) out of newer type Bermudas 

(Tifsport). 
 

WINTER ANNUAL BROADLEAF WEEDS 
 
Winter annual broadleaf weeds germinate in the fall or winter and may begin growing whenever 
there is warm weather, even during the winter months.  They set seed in the early spring and die 
as temperatures rise in the late spring or summer.  Winter annual broadleaf weeds will easily 
infiltrate thin, shady patches of turfgrass grown on moist soil.  Many grow prostrate to the 
ground and are unaffected by mowing, especially chickweeds, parsley-piert, and spurweed. 
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Other winter annual broadleaf weeds include hairy bittercress, buttercups, large hop clover, 
Carolina geranium, henbit, knawel, corn speedwell, and Johnny jump-up violet.  In general, 
dense, healthy turf is more resistant to encroaching broadleaf weeds.  To maintain turf vigor, turf 
managers must choose cultivars well suited to the site, mow grass to an appropriate height, and 
apply the proper amount of water and fertilizer.  Chickweeds benefit from frequent, excessive 
irrigation, so workers should water turf only when necessary to maintain healthy grass.  In 
general, broadleaf weeds can be controlled with selective broadleaf postemergence herbicides if 
the turf is tolerant of the chemical.  Combination products may be more effective when dealing 
with several species of weeds.  Usually, winter annual weeds are most effective when applied in 
February through April.  To control weed problems in warm-season grasses, weeds should be 
targeted when turf is dormant.  Chemicals should be applied to cool-season grasses before 
growth resumes in spring.  Turf is better able to grow over weedy areas when herbicides are 
sprayed at the appropriate time.  
TO DO:   
• None 

 
SUMMER ANNUAL BROADLEAF WEEDS 

 
Summer annual broadleaf weeds begin to appear in spring.  By summer, they are growing and 
producing seeds.  Midsummer rains encourage germination of the next generation.  Some 
examples of problematic summer annual weeds include prostrate knotweed, lespedeza, and 
prostrate spurge.  The horizontal growth habit of these weeds allows them to withstand very 
close mowing.  To prevent summer annual broadleaf weeds and encourage healthy turf, it is 
crucial to mow, fertilize, and irrigate properly.  Prostrate knotweed can thrive in compacted soil, 
so it is very important to reduce traffic and cultivate the turf site.  Some weeds may be controlled 
by preemergence herbicides.  It is best to treat summer annual broadleaf weeds by applying 
postemergence herbicides in late spring or early summer when weeds are young and small.  
Treating weeds at that point allows the turf more time to grow over weedy areas.   
 
TO DO:   
• Spurge is an important weed.  
• Lespedeza – biology and control options are lacking because it takes effort to find good 

research sites; timing of preemergent controls is critical. 
 

PERENNIAL BROADLEAF WEEDS 
 
Perennial broadleaf weeds are those that can live longer than two years.  Examples include 
blackseed plantain, buckhorn plantain, broadleaf dock, curly dock, dichondra, dandelion, 
Florida betony, ground ivy, India mockstrawberry, mosses, Virginia buttonweed, white 
clover, wild garlic, daisies, and common yellow woodsorrel.  Most perennial broadleaf weeds 
are spread by the dispersal of seeds produced in spring and early summer.  However, many of 
these weeds have structures that make them capable of vegetative reproduction.  This makes 
control difficult.  Perennial broadleaf weeds flourish in weak, thin turf; golf fairways and roughs; 
home lawns; fields; and industrial grounds.  As with any other grass pest, the first step in 
controlling weeds is to maintain healthy turf.  White clover can be weakened by fertilizing turf 
with the correct ratio of essential nutrients.  Well-drained, aerated soil is less hospitable to India 
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mockstrawberry and ground ivy than shady, moist areas.  When cultural methods cannot control 
weed problems, postemergence herbicides may be applied in March or April.  However, not all 
turfgrasses are equally tolerant of all herbicidal compounds.  
 
TO DO:   
• Provide information on best timing for applications to treat wild violet on cool-season 

lawns.  Strongest a.i. is fluoroxopyr or triclopyr. 
• Develop fact sheet on best Virginia buttonweed control methods in lawns (especially fescue) 

and reapplication schedule.  No preemergent controls are available – develop?  New 
SECRET product on horizon. 

• Develop treatment options to control weeds without damaging bermudagrass.   
 
 

SUMMARY – CHEMICAL WEED CONTROL 
 
Always read the label before applying any chemicals, and be sure to follow the rates specified 
for the crop of interest.  For chemical control recommendations specific to turfgrass, please refer 
to the Virginia Pest Management Guide: Horticultural and Forest Crops, which is updated and 
published annually. A current PDF version can be found online at: 
http://pubs.ext.vt.edu/456/456-017/Section-6_Turf-1.pdf.  
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ABBREVIATIONS 
 
The following are the abbreviations used for organizations, pests, and other terms discussed in 
this document. 
BTA = black turfgrass ataenius 
EPA = Environmental Protection Agency 
FAW = fall armyworm 
GJB = green June beetle 
JB = Japanese beetle 
OPMP = Office of Pest Management Policy  
PHI = pre-harvest interval 
PMSP = Pest Management Strategic Plan  
REI = re-entry interval 
RISE = Responsible Industry for a Sound Environment 
USDA =  United States Department of Agriculture 
VDACS = Virginia Department of Agriculture and Consumer Services 
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ONLINE RESOURCES 
 
Greenbook 

http://www.greenbook.net/  
 
Turf Files: Turfgrass Information for North Carolina 
 http://www.turffiles.ncsu.edu/Default.aspx 
 
Virginia Agricultural Statistics Service 
 http://www.nass.usda.gov/va/ 
 
Virginia Cooperative Extension: Horticultural & Forest Crops Pest Management Guide: 
Turf  
 http://pubs.ext.vt.edu/456/456-017/Section-6_Turf-1.pdf  
 
Virginia Turfgrass Council 

http://www.vaturf.org/ 
 
Virginia Tech Turf 

http://www.vtturf.com  
 
 
 

EFFICACY TABLES AND TURFGRASS ACTIVITIES TIMELINE 
(see next page) 
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AUGUST 19, 2008, WORKSHOP 
PARTICIPANTS AND STATE CONTACTS – BLACKSBURG, VA 

 
Name Email/Phone Organization/Address 
 
Kim Alford 
 

 
oakturf@intrstar.net 
 

 
Oakland Plantation Turf Farm 
120 Bermuda Drive 
Council, NC 29434 

  
Shawn Askew 
 

 
saskew@vt.edu 
540-231-5807 
 

 
VT Turf Weed Science 
435 Old Glade Road 
Blacksburg, VA  24061 

 
Terry Autry 
 

 
757-229-9668 
 

 
Hertzler & George Landscaping 
233B Parkway Drive 
Williamsburg, VA 23187 

 
Quent Baria 
 

 
qbaria@valent.com 
 

 
1543 Redfield Road 
Bel Air, MD  21015 

 
Don Corbin 
 

 
don@corbinturf.com 
 

 
Corbin Turf Supply Inc. 
1105 Old Buncombe Road 
Greenville, SC 29617 

 
Mark Cote 
 

 
mcote@vt.edu 
 

 
Pete Dye River Course  
8400 River Course Drive 
Radford, VA 24141 

 
Jeff Derr 
 

 
jderr@vt.edu 
 

 
Hampton Roads AREC 
1444 Diamond Springs Road 
Virginia Beach, VA  23455 

 
Lin Diacort 
 

 
diacort3rd@earthlink.net 
804-837-6501 
 

 
Lin’s Landscaping 
P.O. Box 2739 
Mechanicsville, VA  23116 

 
Sam Doak 
 

 
sdoak@vt.edu 
 

 
VT Agricultural Technology 
421 Smyth Hall, MC 0404 
Blacksburg, VA  24061 

 
Rocky Dreibrodt 
 

 
rocky@corbinturf.com 
 

 
Corbin Turf Supply Inc. 
1105 Old Buncombe Road 
Greenville, SC 29617 

 
Erik Ervin 
 

 
ervin@vt.edu  

 
VT CSES Department 
335 Smyth Hall, MC 0404 
Blacksburg, VA  24061 

 
Dick Fisher 

 
dickfisher@fostersfarm.com 

 
Mill Quarter Plantation Golf Course 
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  P.O. Box 176 
Powhatan, VA  23139 

 
Mitch Foos 
 

 
mitch@hertzlergeorge.com  

 
Hertzler & George Landscaping 
233B Parkway Drive 
Williamsburg, VA 23187 

 
Eddie Foust 
 
 

 
efoust@harrells.com 
 

 
Harrell’s Fertilizer 
1115 Spool Wheel Road 
Lexington, SC 29072 

 
Jeremy Frisicaro 
 

 
frisicaro@aol.com 
 

 
Honey Bee Golf Club 
2500 S. Independence Blvd. 
Virginia Beach, VA  23456 

 
Holly Gatton 

 
hgatton@vt.edu  

 
VT Pesticide Programs 
303 Agnew Hall, MC 0409 
Blacksburg, VA  24061 

 
Mike Goatley 
 

 
goatley@vt.edu 
540-231-2951 
 

 
VT CSES Department  
424 Smyth Hall, MC 0404 
Blacksburg, VA  24061 

 
Russell Hill 
 
 

 
r.hill@grandover.com 
 

 
Grandover Resort 
4030-A Live Oak Drive 
Greensboro, NC  27407 

 
Brandon Horvath 
 

 
bhorvath@vt.edu 
 

 
Hampton Roads AREC 
1444 Diamond Springs Road 
Virginia Beach, VA  23455 

 
Mike Johnson 
 

 
mjohnson@precisionlabs.com 

 

 
Jon Krigbaum 
 

 
jon@hertzlergeorge.com 
 

 
Hertzler & George Landscaping 
233B Parkway Drive 
Williamsburg, VA 23187 

 
Kevin Malone 
 
 

 
Kevin@collinswharfsod.com 

 
Collins Wharf Sod 
25361 Collins Wharf Road 
Eden, MD 21822 

 
Nick McKenna 
 

 
nmckenna@vt.edu 
 

 
VT CSES Department 
351A Smyth Hall, MC 0404 
Blacksburg, VA  24061 

 
Rick Neisler 
 

 
rneisler@intrstar.net 
 

 
General Manager 
Oakland Plantation Turf Farm 
120 Bermuda Drive 
Council, NC 29434 
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Ken Russell 
 
 

 
krussell@green-resource.com 
 

 
Syngenta 
8700 Invershield Court 
Oak Ridge, NC 27310 

 
Dick Schmidt 
 

 
rschmidt@vt.edu 
 

 
511 Cedar Orchard Drive 
Blacksburg, VA  24060 

 
John Shoulders 
 
 

 
540-552-4518 
 

 
Virginia Tech (Retired) 
509 Monte Vista Drive 
Blacksburg, VA  24060 

 
Mike Skelton 
 
 

 
mskelton@culpepercounty.gov 
 

 
Culpeper County Parks & Rec. 
155 West Davis Street 
Culpeper, VA  22700 

 
David Strother 
 

 
dstrother60@verizon.net 
 

 
Virginia Beef Corporation Sod Farm 
Haymarket, VA 

 
Tom Tracy 
 

 
vaturf@vaturf.org 
 

 
Virginia Turf Council 
P.O. Box 5989 
Virginia Beach, VA  23471 

 
Mark Vaughn 
 

 
rdhdcm@yahoo.com 
 

 
Goodyear Golf Club 
1901 Goodyear Blvd. 
Danville, VA  24541 

 
Steve Vessells 
 

 
svessells@centralva.net 
 

 
Boonsboro Country Club 
107 Briarwood Street 
Lynchburg, VA  24503 

 
Kehua Wang 
 

 
kehua@vt.edu 
 

 
VT CSES Department 
351A Smyth Hall, MC 0404 
Virginia Tech 
Blacksburg, VA 24061 

 
Mike Weaver 
 

 
mweaver@vt.edu 
540-231-6543 
 

 
VT Pesticide Programs  
302 Agnew Hall, MC 0409 
Blacksburg, VA  24061 

 
Gary Wilber 
 

 
turf@oakwoodsod.com 
 

 
Oakwood Sod Farm, Inc. 
29307 Waller Road 
Delmar, MD 21875 

 
Mike Willey 
 
 

 
mike.willey@Bayercropscience.com 
 

 
Bayer Environmental Science 
3416 Kennebuck Court 
Raleigh, NC 27613 

 
Chapman Williams 
 

 
chapman@williamsbrotherstree.com 
 

 
Williams Bros. Tree & Lawn 
54 Kerry Lane 
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Staunton, VA  24401 
 
John Willis 
 

 
jbwillis@vt.edu 
 

 
VT PPWS 
435 Old Glade Road 
Blacksburg, VA 24061 

 
David Yost 
 

 
dyost@merrifieldgardencenter.com 
 

 
Merrifield Garden Center 
12101 Lee Highway 
Fairfax, VA  22030 

 
Rod Youngman 
 

 
Youngman@vt.edu 
 

 
VT Dept. of Entomology 
216A Price Hall, MC 0319 
Blacksburg, VA  24061 

 
Xunzhong Zhang 
 

 
xuzhang@vt.edu 
 

 
VT CSES Department 
351A Smyth Hall, MC 0404 
Blacksburg, VA 24061 
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