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General Production Information

Georgia ranked third in the nation in sod production in 1997 (21). Grasses grown include 
bermudagrasses, centipedegrasses, St. Augustinegrasses, zoysiagrasses, tall fescues , bentgrasses, and 
most recently seashore paspalums. According to statistics compiled by the Agricultural Statistics 
Service, there were over 17, 134 acres used for producing sod, sprigs and stolons in 1997 by 72 growers. 
The farm gate value of $52.1 million represented a 53% increase over 1992. In 1993 the farm gate value 
ranked sod 13th, just behind peaches in Georgia. In a 1999 survey reported by the University of Georgia 
Center for Agribusiness and Economic Development, turfgrass ranked tenth, immediately behind 
greenhouse crops and contributing 1.8% of the total farmgate value for Georgia. During 1992-1997, 
Georgia experienced an annual average increase of 7% in number of sod producers, 13% in acreage, and 
10.6% in sales. 

In January, 2000, the Georgia Sod Producers Association conducted their sixth consecutive survey of 
twenty-five sod producers in the state. Reporting on more than 17,000 acres currently in production and 
representing over 90% of the total acres in the state, the 25 sod farms were divided into four size groups. 
Three had less than 100 acres; five farms had 100 to 299 acres; eight farms had 300 to 599 acres; and 
nine farms had more than 600 acres in production. Sixty-eight percent of the surveyed farms are in the 
two largest size groups of growers and constitute over 70% of the total acreage in the state. Last year 
80% of farms in this size group reported adequate to excellent inventory levels, while this year only 59% 
did. Only 48% of producers rated their inventory levels of Bermuda at adequate to excellent, compared 
to 

71% in 1999. The average price per square foot of truckload orders of Bermudagrass to the Atlanta area 
was approximately 1/5 cent higher than the same time last year. Prices varied from 13 cents to 18.9 
cents, with an average price of 16.36 cents. Zoysia prices have increased on average by 2.7 cents and 
ranged from 25 cents to 38 cents, with an average price of 30.40 cents. Centipede prices decreased and 
ranged from 15.5 cents to 30 cents, with an average price of 19.4 cents. The price of Tall Fescue 
decreased and ranged from 18 cents to 30 cents, with an average of 21.86 cents.

Production Regions

The majority of the acreage in Georgia is in the southern half of the state. Major production areas occur 
along Interstate 75 from Valdosta to Tifton towards the Alabama state line and in the Perry area south of 
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Macon. Of Georgia's 159 counties, those with the most production include Banks, Bulloch, Colquitt, 
Cook, Decatur, Douglas, Effingham, Floyd, Franklin, Harris, Lanier, Macon, Sumter, Tift and Turner. 
The top ten counties contribute 56.43% to the total turfgrass value in the state.

Production Practices

Sod production practices vary across the state and with grass species or cultivars grown. Environmental 
conditions, grass type and management may dictate productivity, with a range of one to three sod 
harvests per year and two to five sprig harvests possible per year from the same land. Management 
options for sod include a) use of native soils vs. soilless organic mediums b) sod vs. sprigs or both c)
choice of markets (golf courses, sports fields, residential and commercial lawns and landscaping, 
roadside and municipal properties) and whether to grow certified or non-certified turfgrass..

Site selection is critical for the sod producer. Frequency and duration of cold temperatures, soil type and 
availability of water are major factors in influencing cost-effectiveness of the operation. Sands, loamy 
sands, and loam-type native soils are preferred over the heavier clay soils that are characteristic of much 
of the state of Georgia because harvesting for sod or sprigs is easier in these soils. Rocky soils and 
uneven areas are avoided because of harvesting problems and sod uniformity requirements. Soil 
preparation prior to planting includes fumigation and selecting a site devoid of other grasses and 
perennial broadleaf weeds for production of certified grass. Tillage at a proper depth prior to 
establishment (4-12 in) promotes rapid rooting and rhizome development and aids in providing a level 
surface to facilitate harvesting. Maximum number of harvests are achieved in locations with minimal 
freezing temperatures. When alternative water sources are used, especially those with saltss, heavy 
metals or bicarbonates, management must include frequent irrigation applications to move salts through 
the soil profile. Periodic applications of gypsum, minimize salt layering from excess bicarbonates or 
zonal accumulation. 

Soilless medium technology relies on an impervious plastic layer that prevents root penetration. Roots 
grow laterally and produce a uniform product with 100 % of the roots harvested. Problems with 
nematodes, native soil microflora, weeds and other on-site contaminants may be minimized. Organic 
and sand-based mediums are used for sprig establishment. Frequent irrigation and fertilization is 
required. This technology lends itself to international shipment because biotic concerns of sod grown in 
native soils are minimized. Mowing height and frequency for sod production varies greatly with grass 
species and cultivar.

Pest Management

Effective insect, disease and weed management in sod production requires familiarization with the 
symptoms, identification and an understanding of the biology of the organisms involved. Aids to 
identification and management of major turfgrass pests found in Georgia are available to assist the 
turfgrass manager (7, 8, 9, 10, 16, 18, 19, 20 ). Although fewer pesticides are required during sod 
production than some other segments of the turf and ornamentals industries (6, 17 ), certain pests remain 



quite problematic and are discussed here. Pesticide use in sod production parallels that in the lawn care 
industry and other segments of agriculture with herbicide use being most extensive followed by 
insecticide and then fungicide applications (6 ). In Georgia during the 1999 growing season, sod 
producers who applied pesticides used an average of 7.7 types of herbicides, 2.7 insecticides and 0.9 
fungicides.

 
 
Insect Pests

Sod producers in Georgia may encounter numerous arthropod pests depending on location of operation 
and turf type produced. Insect pests in turf that are most damaging are the subterranean mole crickets or 
white grubs that are difficult to detect, sample and control. Surface feeding caterpillars (cutworms, sod 
webworms, and especially armyworms) cause occasionally serious injury to turfgrasses. Insects that 
extract plant fluids from turfgrasses include chinch bugs and spittle bugs feeding above ground and 
ground pearls (scale) insects feeding below ground. Eriophyid mites cause occasional problems on 
bermudagrass. Billbugs are also sometimes problematic in turf. Although not directly injurious to 
turfgrass, fire ants pose problems when they interfere with the management (mowing) or sale and 
shipment of sod. In a recent (2000) survey of Georgia sod producers, fire ants received the highest 
average ranking as most problematic (3.5 on a 5 point scale) followed by mole crickets (2.9) and white 
grubs (2.3). All caterpillars, chinch bugs, spittlebugs and billbugs received a 1.0-1.3 ranking in that 
survey.

 
 

Mole Crickets (Scapteriscus spp.)

The tawny mole cricket, Scapteriscus vicinus, and the southern mole cricket, Scapteriscus borellii, were 
accidentally introduced into the United States from South America around 1900 (Nickle and Castner 
1984). Both species are currently distributed throughout the Coastal Plain region of the United States 
and where they occur in Georgia are considered the most serious pests of turfgrass. Mole crickets 
damage plants both by feeding and by tunneling. Mechanical damage from tunneling is the principal 
injury caused by the southern mole cricket, which is primarily predaceous on small soil insects and 
earthworms. The tawny mole cricket feeds on both above and below-ground plant parts, and is thus, the 
more injurious of the two species. Tunneling is particularly damaging on newly sprigged or seeded 
areas. 

Both species produce one generation per year in Georgia. Knowledge of the timing of local population 
cycles is critical for defining effective management strategies at the local level. Major mating and 
dispersal flights occur in the spring, with smaller flights occurring in the fall. Egg deposition in the soil 
occurs in the spring with nearly all egg hatch accomplished by the first of July. Effective mole cricket 
management requires close monitoring of cricket activity. Large crickets, unpredictable weather and pest 
activity and large dispersal flights make control in springtime difficult. Eggs deposited during this time 



are also unaffected by insecticide treatments. Spot treatments in areas of extensive damage at this time 
and mapping areas of high adult activity for later treatment is a recommended strategy at this time. 
Treatment of young nymphs in June or July, especially in areas where adult activity was noted earlier is 
the most successful approach to mole cricket control. 

 
 

Grubs

Larvae of several species of scarabaeid beetles affect turf by feeding on the roots. Those species with 
annual life cycles include Japanese beetles ( Popillia japonica ), Masked chafers (Cyclocephala lurida ), 
and green June beetles (Cotinus nitida). The generation time for May and June beetles (Phyllophaga 
spp.) may range from one to four years for different species. All progress through 3 larval instars prior to 
pupating, with the third larval instar causing the greatest damage. Damage thresholds vary by grub 
species and by turfgrass species and vigor. Vigorous turf, for example, can withstand 20 or more masked 
chafer larvae per square foot without visible damage, while non- irrigated areas would support 8-10 
(Potter 1995) . Although these types of threshold levels are appropriate in landscape situations or sod not 
scheduled for harvest, the sale of sod infested even with "non-injurious" levels of insect pests is 
unacceptable to the consumer. Treatments targeting early stage larvae are the most effective control 
option. Unfortunately, grub populations are difficult to detect until noticeable damage has occurred and 
larvae are in the third instar, a size not controlled by newer products available. Green June beetle larvae 
are the only grub species that spends time on the surface, and can be more easily controlled than other 
grub species. Green June beetle grubs keep vertical tunnels to the surface open by pushing little mounds 
of loose soil to the surface resulting in mounds that look like large earthworm casting that can interfere 
with mowing and damage equipment. 

 
 

Billbugs

Hunting billbug (Sphenophorous parvulus) commonly occurs in southern turf and is sometimes 
implicated in delayed spring greenup of warm season turf and failure of the sod to hold together and 
inability to successfully lift especially zoysiagrass sod. They appear to have one major generation per 
year, but adults and larvae may be found at almost any given time of the year. Adults feed on grass 
blades and stems and lay their eggs in grass stems. The legless larvae bore in the stems as young larvae 
before emerging, burrowing into the soil and completing the life cycle feeding on grass roots. 

 
 

Armyworms, Cutworms and Sod Webworms

The fall armyworm (Spodoptera frugiperda) migrates northward each year from tropical overwintering 
areas to attack a wide range of host plants, but primarily grasses. Problems usually occur in late summer 



or fall. Egg deposition sites are often light colored surfaces adjacent to turf, structures or light colored 
foliage, fences etc. Eggs hatch in 2-10 days and feed initially by skeletonizing leaf blades. Older larvae 
may consume almost all of the leaf tissue. On turf larvae are most active in the morning and late 
afternoon. Flocks of birds feeding consistently in turfed areas are indicators of armyworm infestations. 
Injury to nonstoloniferous grasses such as tall fescue can be more serious than that to those with 
vegetative regrowth potential.

Cutworms are rarely a problem in sod production, although they are perennial problems on golf course 
greens. Black cutworm (Agrotis ipsilon) and other noctuid larvae may occasionally interfere with 
establishment. Most sod webworms are native to North America and are very widely distributed. These 
grass-feeding pyralids can damage new sod fields, and are particularly problematic under drought 
conditions. The larvae chew out notch patterns in turfgrass leaves giving the grass a ragged appearance. 
Sod webworm damage can easily be mistaken for disease damage. Moths deposit their eggs over turf at 
night, eggs hatch in 7-10 days. Larvae feed and construct silken tubes in the thatch layer to which they 
retreat when not feeding. There are 6-8 instars and usually 2-3 generations for most species. Thresholds 
for treatment vary greatly, generally from 6-16 larvae per 30 cm2 area (Cobb 1995). Damage is most 
severe in warm season grasses in late summer. Larvae (of webworms, cutworms and armyworms) can be 
flushed from infested sod with soap or pyrethrin solutions. Treatment of sod webworms is most 
appropriate about two weeks following peak moth flights. Moths are attracted to lights and there are also 
attractant traps available for some species. 

 
 

Chinch Bugs and Spittlebugs

The southern chinch bug (Blissus insularis) occurs along the range of its primary host, St. 
Augustinegrass. Chinch bugs damage turf when they extract plant sap from crowns stems and stolons 
and inject a toxin causing tissue necrosis. Although St. Augustinegrass is the favored turfgrass species, 
all warm season turfgrasses are susceptible to this insect. Injury first appears as locallized areas of 
yellowing turf where the insects are feeding in aggregation. In severe infestations, localized areas 
coalesce and may result in death of susceptible turf. Damage first shows up in sunny, dry areas. Twenty 
to 25 chinch bugs per square foot can cause economic damage. Populations can be sampled using a 
flotation technique, where the ends of a 1 gallon can are removed, the can is driven ca. 2 inches into the 
soil and filled with water. Chinch bugs will float to the surface within five minutes. Three to four 
generations of chinch bug occur in Georgia. Adults are active in early spring. Damaging populations 
occur later in the summer.

The twolined spittlebug is a widely distributed North American species that causes injury to warm 
season turf. Centipedegrass is especially susceptible. Two generations occur in most of Georgia with a 
possible partial third generation occurring in coastal areas. Overwintering eggs hatch in March and 
April, adults of the first generation are active in late May and June. Spittlebugs injure turf when they 
extract plant fluids and when the adults inject a toxin. When large numbers of spittlebugs are present, the 
turf develops a "squishy" feel because of the spittle masses created by the nymphs to provide the 



protective, high moisture environment that they require. 

 
 

Red Imported Fire Ant

This pest, accidentally introduced from South America into Mobile, AL around 1930 currently infests all 
of Florida and Louisiana and much of Georgia, South Carolina, North Carolina, Tennessee,Alabama, 
Mississippi, Arkansas, Texas and Oklahoma. The red imported fire ant is a predator and a scavenger. It's 
pest status in turf results from the stinging and biting behavior and the mound-making habit that 
intereferes with turf management and damages mowing and maintenance equipment. Problems with 
quarantine and shipment of sod outside fire ant infested zones are also factors affecting management. 
Chemicals provide temporary control of mounds, but must be reapplied periodically. Reinfestation 
occurs if treatments are terminated and new populations may be larger than before treatment began 
because older established mounds tend to discourage new colonizers. Insecticides, including newer bait 
formulations are currently the only feasible means of control although biological alternatives are being 
investigated.

Chemical Controls:

A national survey of sod producers (17 ) revealed that fewer insecticides were used for control of sod 
pests than were used in the floriculture and nursery industries. In that 1994 survey, 31% of sod 
producers reported using no insecticides. Chlorpyrifos was the only compound used for control of all 
pest categories in all U.S. regions. Responses indicated that while greenhouse and nursery growers 
generally rotated use of chemicals, sod producers relied more heavily on a single insecticide. 
Chlorpyrifos applications in that national study constituted 26% of total applications used in sod 
production. More than 31% of gross sales of sod producers using chemical insect control would be 
represented by growers using chlorpyrifos (17 ).

A survey of Georgia sod producers in 2000 documented chlorpyrifos as the most commonly used 
insecticide (91% of respondents) followed by carbaryl (64%) and acephate (36%). Sod growers in 
Georgia used an average of 2.7 insecticides during the 1999 growing season.

Insecticides:

Chemical Options 
common/trade names

Chemical 
class* Insects controlled**

hydramethylnon (Amdro) Misc RIFA
fenoxycarb (Award) IGR RIFA
abamectin (Ascend) IGR RIFA
spinosad (Conserve) spinosyn FAW,SWW,CW



pyriproxyfen(Distance) IGR RIFA

chlorpyrifos (Dursban) OP RIFA,FAW,SWW,CW,WG, 
BB,CB,TLS,MC

Extinguish MC
halofenozide (Mach 2) IGR FAW,CW,SWW,WG,BB
acephate (Orthene) OP RIFA, FAW,SWW,CW,CB,TLS,MC
acephate (Pinpoint) OP FAW,SWW,CW,CB,TLS,MC
carbaryl (Sevin) OP RIFA,FAW,SWW,CW,WG,BB,CB,TLS,MC
bifenthrin (Talstar) SyP RIFA, FAW,SWW,CW,CB,MC, BB
bendiocarb (Turcam) Car WG, MC, CB, SWW
Bacillus thuringiensis 
>(Dipel, Thuricide, Javelin) M FAW, SWW

Bacillus popilliae (Milky spore disease) M Japanese beetle

* Organophosphates (OP), Carbamates (Car), Synthetic pyrethrins or pyrethroids (SyP), Botanicals 
(Bot), Microbials (M), Insect growth regulators (IGR), Chloronicotinyl (CN) 

Alternatives: 
In the sod industry, few alternatives are available and none are as cost effective as chlorpyrifos or 
carbaryl. 

Cultural Control Practices: 
The most practical cultural control practices recommended for sod production involve maintaining 
adequate turf health, fertility and irrigation (7, 11,12,13,14,15, 17). Crop rotation, re-tilling fields, proper 
harvest times, reducing nitrogen levels, encouraging natural enemies, use of resistant cultivars, spot 
spraying, preventing plant stress and higher mowing were also reported as management alternatives to 
pesticides (17). Monitoring to ensure early detection of pests is an important aspect of effective pest 
management in sod production (5).

Biological Controls: 
Biological control was practiced by 8% of respondents to a 1994 national survey of sod producers(17 ). 
In Georgia no sod producers reported using biological control products during the 1999 season. 
Respondents did report conservation of indigenous natural enemies by delaying pesticide applications 
and spot spraying only as needed. Numerous generalist predators occur in turfgrass in Georgia (4 ). 
Parasitoids, predators and entomopathogenic nematodes that impact nearly all insect pests discussed 
here have been reported (18 ). Parasitic nematodes and tachinid flies have been released in Georgia for 
area-wide suppression of Scapteriscus mole crickets.



 
 
 
 
Weeds

Turfgrass managers in Georgia must contend with a variety of annual and perennial broadleaf and grassy 
weeds. Those ranked most problematic in a recent (2000) survey were yellow nutsedge (3.2 on a 5 point 
scale) followed by crabgrass (3.1), goosegrass (2.8), purple nutsedge (2.6) and common bermudagrass 
(2.4). Spotted spurge, henbit, chickweed, bahiagrass, dallisgrass, annual bluegrass, pigweed, and 
Virginia buttonweed received intermediate ratings (1.0-1.8) , while lawn burweed, prostrate knotweed, 
plantains, and dandelion were regarded as less problematic (0.7-0.8).

ANNUAL BLUEGRASS

Small tufted to clumped winter annual. Leaf blade, smooth on both surfaces, with two distinct, clear 
lines, one on each side of the midrib. Leaf tip keeled or boat-shaped. Ligule membranous. Light green to 
whitish spikelets that lack cottony hairs, are arranged on branches, one to two per node,in dense to open 
flower clusters. Reproduces by seed. Found throughout the world. 

CRABGRASS

Large Crabgrass and Southern Crabgrass Digitaria sanguinalis (L.)( Scop.) Digitaria ciliaris (Retz.) 
Koel. Tufted, or prostrate to spreading summer annual with branched stems that root at the nodes. Leaf 
blade, longer than 2 inches (5 cm), usually hairy on both surfaces, visible toothed membranous ligule at 
base of leaf. Leaf sheath with dense hairs. Spikelets in two to nine finger-like branches. Southern 
crabgrass is distinguished from large crabgrass on the basis of the length of the second glume (a bract at 
the base of a spikelet). These species differ from tropical crabgrass in that the seedhead branches arise 
from different points of attachment along the stalk. Both species reproduce by seed. Southern crabgrass 
occurs northward on the coastal plain occasionally to Connecticut, more common southward east of the 
Appalachian region, throughout Florida, extending west into Texas and north into Kansas and Nebraska. 
Also occurs in the West Indies, Mexico, Central America and South America. Large crabgrass is found 
throughout North America, except Florida, and the warm temperate regions of the world. Both species 
thought to be introduced from the Old World. 

DALLISGRASS

Paspalum dilatatum (Trin.) Poir Clumped perennial from short thick rhizomes. Leaf sheaths at base of 
plant sometimes rough hairy. Leaf blade, smooth on both surfaces, with a few long hairs at leaf base and 
behind ligule at base of leaf blade. Ligule tall, membranous, either sharply or bluntly tipped. Spikelets 
arranged in four rows on three to seven alternate branches. Reproduces by seed and very short rhizomes. 
Common throughout the southeastern states, north to Virginia, west to Arizona, California, the Pacific 



Northwest and Hawaii. Also occurs in the West Indies, Central and South America and Europe. 

BAHIAGRASS

Paspalum notatum Fluegge Aggressive, mat-forming, warm-season perennial with shallow, often-
exposed rhizomes. Leaves, primarily basal, somewhat folded, smooth on both surfaces or often hairy 
only at the collar. Ligule short, membranous. Seedheads with usually two or occasionally three 
branches. Seedhead branches usually paired. Spikelets in two rows on lower sides. Reproduces by seed 
and rhizomes. Common primarily in the Gulf States, north to North Carolina and west to Texas.Also 
found in the West Indies, Central America and Hawaii. Native to South America. 

GOOSEGRASS 

Eleusine indica (L.) Gaertn.. Tough, clumped summer annual, generally with a "whitish to silverish" 
coloration at the center of the plant. Leaf blade smooth on both surfaces, occasionally a few hairs near 
the base. Visible, short- toothed, membranous ligule at base of leaf blade. Spikelets in two rows on two 
to thirteen fingers. Frequently a single finger below the terminal cluster of fingers. Reproduces by seed. 
Found throughout the temperate and warm parts of the United States and throughout the warm 
temperate, subtropical and tropical areas of the world. 

LAWN BURWEED 

Soliva pterosperma (Juss.) Less. Low-growing, freely branched winter annual. Leaves opposite, sparsely 
hairy and twice divided into narrow segments or lobes. Flowers small and inconspicuous. Fruits 
clustered in leaf axils having sharp spines that can cause injury to humans. Reproduces by seed. 
Generally found in the Coastal Plain and Piedmont Regions of most southern states, North Carolina 
south into Florida, and west to Texas. Also occurs in South America and Europe. 

VIRGINIA BUTTONWEED

Diodia virginiana L. Spreading perennial herb with hairy branched stems. Leaves opposite, elliptic to 
lance-shaped, sessile, joined across stem by membrane. Membrane with a few "hair-like" projections. 
White tubular flowers with four lobes at each leaf axil along the stem. Flower usually with only two 
sepals. Fruit green, elliptically shaped, hairy, ridged and at each leaf axil. Reproduces by seed, roots and 
stem fragments. Favors moist to wet sites. Found from New Jersey west to Missouri, south into the Gulf 
Coast states. 

PIGWEED

Amaranthus hybridus L. Tall annual with erect, smooth to hairy stems. Petioles long. Leaf blades oval 
with a sharp tip. Male and female flowers mixed in clusters in leaf axils and in large terminal panicles. 
Reproduces by seed. Found in fields, moist areas, roadsides and disturbed areas. Occurs from 



Massachusetts, Michigan to Iowa, south to Florida, west to Arizona and California. Alsofound in 
Ontario, Quebec, the West Indies, Mexico, Central America, South America, Europe, Africa, Asia, and 
Australia. 

DANDELION

Taraxacum officinale Weber Deeply taprooted, stemless perennial. Leaves, basal, slightly to deeply cut, 
with lobes that point back towards base. Single yellow flowers at end of each long, smooth hollow stalk. 
Leaves and flower stalks exude a "milky" juice when broken. Seeds brown, long stalked with a 
parachute of hairs forming a "globe". Reproduces by seed and can form new plants from fragments of 
broken taproots. Found throughout the United States, Alaska and Hawaii. Also found in the West Indies, 
Mexico, Central and South America, Africa, Europe, and Asia.

YELLOW NUTSEDGE 

Cyperus esculentus L. Rapidly spreading, perennial with three-ranked basal leaves. Leaves flat or 
slightly corrugated, usually as long or longer than flowering stem, with long attenuated tip. Seedhead 
yellowish-brown or straw colored, formed at end of triangular stem. Tubers round, lacking hairs and 
formed at ends of whitish rhizomes. Does not form chains of tubers. Tubers slightly sweet to taste. 
Reproduces primarily by tubers. Found throughout the United States. Also found in Canada, the West 
Indies, Mexico, Central and South America, Europe, Africa, Asia and Hawaii. 

PURPLE NUTSEDGE

Cyperus rotundus L. Rapidly-spreading, perennial with three-ranked basal leaves. Leaves flat or slightly 
corrugated, usually shorter than flowering stem, abruptly tapering at tip. Seedhead purple to reddish 
brown, formed at end of triangular stem. Tubers, oblong, covered with hairs, and found in chains 
connected by brown, wiry rhizomes. Tubers bitter to taste. Reproduces primarily by tubers. Found north 
to Kentucky and West Virginia, west to Central Texas and in southern California. Also occurs in the 
West Indies, Mexico, Central and South America, Europe, Africa, Asia and Hawaii. 

WILD GARLIC/ONION

Allium vineale L. Cool-season perennial with slender, hollow cylindrical leaves. Leaves occur on the 
flowering stem up to half the height of the plant. Underground bulb bears offset bulblets that are 
flattened on one side and enclosed by a membrane. Flowers, greenish-white, small, on short stems above 
aerial bulbils. Plant with distinctive garlic odor when crushed. Reproduces by seed, aerial bulbils and 
underground bulblets. Found throughout most of the eastern and southern United States, west to 
Missouri and Arkansas. Also found in Canada, North Africa and Europe. Wild onion (Allium canadense 
L.) is often found on same sites as wild garlic. Wild onion can be distinguished from wild garlic by 
presence of a fibrous coat on the central bulb, no offset bulblets and leaves that arise near the base of a 
solid flowering stem. 



HENBIT

Lamium amplexicaule L. Sparsely-hairy winter annual with greenish to purplish, tender, four-sided 
stems. Similar in appearance to purple deadnettle but upper leaves lack petioles. Leaves opposite, 
broadly egg-shaped with bluntly toothed margins, and prominent veins on underside. Flowers, reddish-
purple with darker coloring in spots on lower petal, arranged in whorls. Reproduces by seed. Found 
throughout most of North America. Also occurs in the West Indies, South America, Europe, Africa, Asia 
and Australia. 

COMMON CHICKWEED

Stellaria media (L.) Cyrillo. Mat-forming winter annual with numerous branched stems. Leaves 
opposite, smooth, oval to broadly elliptic in shape. Upper leaves without petiole; lower leaves with 
sparsely hairy long petiole. Stems with vertical lines of hairs. Flowers in small clusters at ends of stems, 
white, with five deeply notched petals. Reproduces by seed. Located throughout North America except 
for the Rocky Mountains. Also found in Mexico, Central and South America, Hawaii, Asia, Africa and 
Europe. 

SPOTTED SPURGE

Chamaesyce hyssopifolia L. Small Summer annual with freely branched prostrate stems that do not root 
at the nodes. Stems smooth or hairy, with "milky" sap. Leaves opposite, usually with a reddish spot, not 
symmetrical. Occurring in any disturbed area. Found in the eastern United States, west to North Dakota 
and Texas and into California and Oregon. Also occurs in Canada, Mexico, Central America, South 
America, Japan, New Zealand and Lebanon. Prostrate spurge [Chamaesyce humistrata (Engelm. ex 
Gray)] is similar but roots at the nodes. Both species reproduce by seed. 

PROSTRATE KNOTWEED

Polygonum aviculare L. Prostrate, mat-forming, blue-green colored summer annual. Leaves, alternate, 
smooth, oblong to linear, short-petioled, joined to stem by a sheathing membrane. Inconspicuous white 
flowers are formed in the leaf axils. Reproduces by seed. Common on infertile and compacted soils. One 
of the first summer annuals to germinate in the spring. Found throughout the United States. Also occurs 
in Canada, Central and South America, Europe, Asia, Australia and Hawaii. 

PLANTAINS

Broadleaf Plantain, Plantago major L. , Perennial with a distinctive rosette of leaves, and slender, 
fibrous root system. Leaves broad, egg- shaped, with several main veins. Erect, leafless stems terminate 
in dense, flower spikes. Found in all of North America except the northeastern United States. Also found 
in the West Indies, Central and South America, Europe, Asia, Australia and Hawaii. Blackseed plantain 



(Plantago rugellii Dcne.) is similar except stems and petioles longer and leaves somewhat larger. Both 
species reproduce by seed.

Buckhorn Plantain, Plantago lanceolata L., Perennial with a distinctive rosette of leaves and a slender, 
fibrous root system. Leaves narrowly elliptic to lance-shaped, often twisted or curled, with ribbed veins 
on lower leaf surface. Erect, leafless, hairy stalk terminated by dense, tapered, white to tannish flower 
spike. Reproduces by seed. Found throughout the continental United States. Also found in Canada, the 
West Indies, Central and South America, Europe and Asia. 

Chemical Controls:

A survey of Georgia sod producers in 2000 documented MSMA as the most commonly used herbicide 
(82% of respondents who applied pesticides ) followed by glyphosate (63%) and simazine and atrazine 
(55%) . Sod growers in Georgia used an average of 7.7 herbicides during the 1999 growing season. 

HERBICIDES:

Preemergence Herbicides
Chemical Options 
Common/ 
(Brand Name)

Chemical 
Class*

atrazine (Aatrex,others) T
benefin (Balan) DA
prodiamine (Barricade) DA
bensulide (Bensumec) Misc
dithiopyr (Dimension) PY
isoxaben (Gallery) Misc
pronamide (Kerb) A
Pendimethalin (Pre-M, others) DA
ethofumesate (Prograss) Misc
oxadiazon (Ronstar) Misc
simazine (Princep, others) T
oryzalin (Surflan) DA
benefin/trifluralin (Team Pro) DA
benefin/oryzalin (XL)

DA



Postemergence Herbicides
fenoxaprop-p-ethyl (Acclaim Extra) AP
dicamba (Banvel) B
bentazon (Basagran T/O) Misc
quinclorac (Drive) Misc
clethodim (Envoy) C
fluazifop (Fusilade II) AP
imazaquin (Image) IM
halosulfuron (Manage) S
metsulfuron (Manor) S
MCPP+2,4-D+dicamba 
(Trimec Southern) P,B

MCPA+MCPP+2,4-DP (Triamine II, Tri-Ester II, Trimec Encore) P
MCPA+MCPP+dicamba (Tri-Power) P,B
MCPA+triclopyr+dicamba (CoolPower, HorsePower) P,PA,B
MSMA OA
bentazon/atrazine (Prompt) Misc, T
diquat dibromide (Reward) BP
glyphosate (Roundup Pro) Misc
metribuzin (Sencor) T
triclopyr+clopyralid (Confront) PA
dicamba (Vanquish) B
sethoxydim (Vantage) C
2,4-D P
2,4-D+MCPP+dicamba (Three-Way, Trimec Classic, Triplet) P,B
2,4-D+MCPP+2,4-DP (Triamine, Tri-Ester, Dissolve) P
Soil Fumigants
Basamid Fum
Metam-sodium Fum
Methyl Bromide Fum
metham (Vapam) Fum



* Substituted amides (A), benzoic acids (B), dinitrophenols (D), thiocarbamates (TC), triazines (T), 
phenoxies (P), dinitroanalines (DA), pyridine (PY), miscellaneous (Misc), picolinic acid (PA), 
arloxyphenoxy (AP), cyclohexanedione (C), imadazolinones (IM), bipyridyliums (BP), organic 
arsenicals (OA), fumigants (Fum), sulfonylureas (S)..

Cultural Control Practices: 
Many cultural practices can reduce weed problems. Mowing to recommended height for the turfgrass. 
Proper management of soil fertility and utilizing soil test information can correct site problems. 
Correcting other site problems such as drainage and compaction can also minimize weed problems.

Biological Controls: 
No commercially acceptable biological controls for weed pests of sod production are available. 

 
 
Diseases

Sod producers in Georgia found plant pathogens less problematic (average ranking of 1.0 on a 5 point 
scale) than insects or weeds (both with an average 1.7 ranking for all insect or weed pests combined) in 
a recent (2000) survey. Nematodes were regarded as most problematic (1.5 on a 5 point scale). Dollar 
spot, brown patch, helminthosporium leaf spot, rusts and spring dead spot were also of some concern 
(1.0-1.4), while fusarium, pythium blight, curvularia fading out, anthracnose and fairy ring received 
average ratings of 0.6-0.8.

BROWN PATCH

Rhizoctonia species can affect cool or warm season grasses. Brown patches sometimes several feet in 
diameter may develop with leaves first taking on a dark color before wilting and turning brown. Greyish 
mycelium can sometimes be seen early in the morning at the edges of an advancing patch when 
humidity is high. Poor soil drainage, prolonged leaf wetness, excessive thatch, high levels of nitrogen 
application, mowing when wet and leaf fraying by dull blades have all been associated with enhanced 
disease severity.

DOLLAR SPOT

Sclerotinia homeocarpa causes symptoms that appear as patches of bleached grass on higher cut turf and 
small circular spots on very low cut turf. Individual leaf blades display tan lesions with reddish margins. 
Cottony, white meycelia may be observed early in the morning. Low nitrogen levels and prolonged leaf 
wetness can be contributing factors.

PYTHIUM BLIGHT



Pythium species affect all turfgrasses although warm season grasses are generally less susceptible than 
cool season grasses. The disease is severe under high nitrogen fertility and deficiency in calcium can 
increase susceptibility. Pythium blight becomes more active when relative humidity is high and day and 
night temperatures are also high. Small, sunken patches appear during warm and humid weather. Leaves 
appear greasy and water-soaked. Gray, cottony mycelium may also be seen.

'HELMINTHOSPORIUM LEAF' SPOT

Bipolaris and Exserohilum species can cause severe damage on warm season grasses. Black to brown 
spots appear on leaf blades and leaf sheaths. Spots may be tan in the center. Lower leaves are shriveled 
and blighted. These pathogens can also affect root and crown areas causing thinning or "melting out" of 
the turf. The disease is most severe under conditions of high nitrogen application, when mowing height 
is less than 2 inches and temperatures are 75-90 oC and leaf wetness exceeds 10 hours per day for 
several days.

CURVULARIA FADING OUT

Curvularia species cause yellow to red-brown irregular shaped patches of thin turf. Bermudagrass and 
zoysiagrass are especially susceptible among the warm season grasses. Leaves may appear yellow to 
gray starting at the leaf tip. Stolons and leaf sheaths may be rotted. Excessive thatch, high nitrogen and 
prolonged leaf wetness contribute to the severity of this disease.

RUSTS

Several species of Puccinia and Uredo may cause red-brown powdery masses of spores on leaf blades or 
leaf sheaths of almost all warm season grasses. The disease is more severe under conditions of low 
fertility. Disease is also more severe on turf subjected to drought stress, low mowing, shade or poor air 
circulation.

ANTHRACNOSE

Although not common on warm season grasses, Collectotrichum graminicola can affect bermudagrass, 
centipedegrass and St. Augustinegrass. Yellow to brown, irregular shaped patches of turf with blades 
displaying yellow leaf lesions with brown centers can be seen. With magnification (10X) black hairs 
may also be observed on leaves or crown of affected plants. Low nitrogen, soil compaction and 
excessive thatch contribute to disease severity.

GRAY LEAF SPOT

Pyricularia grisea affects most warm season grasses although St. Augustinegrass is most susceptible. 
Round or oval gray spots appear on the leaves. Spots are surrounded by a brown or yellow border. The 
disease is more severe in shady areas or during cloudy weather under conditions of high nitrogen 



fertility.

FAIRY RING

Several species of "mushroom- forming" fungi may affect all turfgrasses. Circles or arcs of mushrooms 
or wilted dead or dark green turf appears. Mats of white fungal mycelium may be seen in the soil. 
Removal of large sources of organic material such as stumps (and waste lumber in new construction 
sites) before an area is planted can help prevent disease development.by these fungi which are common 
inhabitants of forested areas. Drought stressed, nutrient deficient turf may be more susceptible.

SPRING DEAD SPOT

Circular patches of straw colored turf appear in bermudagrass up to sevral feet in diameter as turf 
emerges from winter dormancey. Roots at edges of patch are dark brown to black. Several species of 
fungi have been implicated. Late summer, fall applications of nitrogen and soils low in potash and poor 
drainage may contribute to disease incidence.

NEMATODES

More than 15 genera of nematodes attack warm season turfgrasses. All common species of turfgrasses 
are susceptible. Irregularly shaped light green or yellow patches of turf appear up to several feet in 
diameter. Leaves may be yellow or brown from the tip and roots may appear thin or knotted. These 
microscopic worms cannot be observed without the aid of a microscope; suspected problems should 
always be submitted to a laboratory for analysis. 

Chemical Controls:

Few fungicide applications are required in sod production. A survey of Georgia sod producers in 2000 
documented chlorothalonil as the most commonly used fungicide (45% of respondents who applied 
pesticides ). Sod growers in Georgia, who apply any pesticides at all, used an average of 0.9 fungicides 
during the 1999 growing season. 

 
 
Fungicides

Chemical Options 
Common/ 

(Brand Name)

Chemical 
Class

fosetyl Al (Aliette) OP
propiconazole (Banner) TR



propamocarb hydrachloride (Banol) AN
triadimefon (Bayleton) TR
iprodione (Chipco 26 GT) IM
thiophanate- methyl (Cleary's 3336) BZ
trifloxystrobin (Compass) S
chlorothalonil (Count Down) SA
chlorothalonil( Daconil) SA
myclobutanil (Eagle) TZ
chlorothalonil (Echo) SA
PCNB (Engage) SA
chlorothalonil (Evade) SA
mancozeb (Fore) DC
thiophanate methyl (Fungo) BZ
azoxystrobin (Heritage) S
etridiazole (Koban) TZ
chlorothalonil (Prograde) SA
flutolanil (Prostar) C
PCNB (Revere) SA
fenarimol (Rubigan) PY
metalaxyl (Subdue) AC
thiophanate methyl (Systec) BZ
chloroneb (Termec) SA
benomyl (Tersan) BZ
thiophanate methyl (Topsin) BZ
Zineb DC

organophosphate (OP), triazole (TR), alphatic nitrogen compound (AN), imides (IM), benzimadazoles 
(BZ), substituted aromatics (SA), thiazoles (TZ), dithiocarbamates (DC),(ORG), (PY), acylalamines 
(AC), strobilurins (S), carboxamide (C)

Cultural Control Practices: 
Turfgrass susceptibility to disease can be reduced by maintaining soil fertility at appropriate levels. 
Nitrogen management especially impacts disease incidence. Decreasing shade increasing air circulation 
and decreasing length of leaf wetness by modifying irrigation practices contribute to reducing disease 



potential. Modifying mowing heights and reducing compaction and thatch management also contribute. 

Biological Controls: 
Although advances in identifying potential biological controls for plant pathogens are increasing, few 
viable alternatives are available in sod production.

 
 
Contacts

●     S. Kristine Braman, Department of Entomology, University of Georgia, Griffin Campus, 1109 
Experiment St, Griffin, GA 30223

●     Lee L. Burpee, Department of Plant Pathology, University of Georgia, Griffin Campus, 1109 
Experiment St., Griffin, GA 30223

●     William G. Hudson, Department of Entomology, University of Georgia, Tifton Campus, Tifton, 
GA 31794

●     Gil Landry, Department of Crop and Soil Sciences, University of Georgia, Griffin Campus, 1109 
Experiment St., Griffin, GA 30223

●     Tim R. Murphy, Department of Crop and Soil Sciences, University of Georgia, Griffin Campus, 
1109 Experiment St., Griffin, GA 30223

●     Beverly L. Sparks, Department of Entomology, University of Georgia, Athens Campus, Athens, 
GA 30602
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