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Spring Dead Spot

Causal Agent(s): Ophiosphaerella (Leptosphaeria) korrae J.C. Walker & A.M. Sm.; Ophiospherella (Leptosphaeria) narmari J.C. Walker & A.M. Sm.; and/or Ophiosphaerella herpotricha (Fr.: Fr.) J.C. Walker

Occurrence: Spring dead spot is the most serious disease of bermudagrass in the U. S. where the bermudagrass undergoes complete dormancy in winter.  Hybrid bermudagrasses which tend to produce excessive thatch are most prone to disease attack while cold hardy cultivars such as ‘Midiron’, ‘Midfield’, ‘Vamont’ and ‘Patriot’ are more resistant.  Late summer nitrogen applications, abundant fall moisture, and low temperatures in winter also predispose the grass for spring dead spot development.  Spots generally begin to appear after the turf is at least 3 to 5 years old.  However, new ultradwarf bermudagrass cultivars, such as ‘Champion’ and ‘TifEagle’ have developed SDS within a year of establishment. Infected areas recover slowly and weeds frequently invade these areas during the summer. Presumably, fungi causing spring dead spot infect in the late summer and fall, and weaken the turf without visible symptoms.  Factors that affect winter hardiness and spring green up also affect spring dead spot symptom development and turf recovery.  All of the four reported causal agents listed are slow-growing root ectotrophic fungi, similar to organisms causing take-all patch, necrotic ring spot, and summer patch.  In fact. Ophiosphaerella korrae has been reported to cause both necrotic ringspot and spring dead spot.

Symptoms/Signs:  Dead spots 2 to 3 feet in diameter appear in spring as affected bermudagrass begins to ‘green-up’ and are often confused with winter kill.  Spring dead spot patches are generally well-defined and circular, in contrast to more diffuse dead areas caused by direct low-temperature injury. . The roots and stolons of affected bermudagrass are severely rotted.  Patches may enlarge over 3 to 4 years, often developing into rings, and then disappear.  Affected spots may also remain greener in late fall going into winter.  Patches in over-seeded affected bermudagrass may resemble brown patch in spring. The patches are usually perennial in nature, recurring in the same location over several years.  After a year or two from first occurrence, patches develop into doughnut or frogeye patterns with relatively asymptomatic bermudagrass in the centers.  After several years, spring dead spot may entirely disappear from a site. Rhizomes and stolons from adjacent bermudagrass slowly fill-in dead spots.  This slow process allows summer annual weeds such as crabgrass to easily become established.  


Use of certain preemergence herbicides for summer annual grassy weed control may affect recovery from spring dead spot.  Herbicides that work by inhibition of cell division (the dinitroanaline group, as well as dithiopyr) may inhibit new stolons from colonizing patches and slow recovery.  Oxadiazon, on the other hand, does not inhibit rooting and might be a better choice of a preemergence herbicide if one is needed.  Managers may also opt to use postemergence techniques for weed control in areas prone to severe spring dead spot.

Cultural Controls: Spring dead spot is a disease of mature bermudagrass that is intensively managed.  Use acidifying fertilizers such as ammonium nitrate/sulfate to help speed recovery and reduce disease severity.  However, avoid excessive nitrogen fertilization and do not apply nitrogen in the fall.  Raise mowing height and ensure adequate potassium levels in the fall.  Reduce thatch by aerifying and pulverizing soil cores.

Chemical Controls: Some success (30 to 75% patch reduction) has been obtained following late summer and early fall application of fenarimol, myclobutanil, or propiconazole but should be used only after suggested cultural practices have been followed.

Fairy Ring

Causal Agent(s):  Chlorophyllum, Marasmius, Lepiota, Agaricus, Amanita, Lycoperdon, Calvatia, and other basidiomycetes (mushroom, toadstool, or puffball producing) fungi.  The name fairy ring is from English folklore where the rings were believed to be where fairies had danced.  There are records of fairy rings in Europe over 100 years old and up to several hundred feet in diameter.

Occurrence:  Fairy rings are most common in soils with high organic matter, often where old tree stumps, lumber, and other organic debris were buried during construction or they may occur in soils of very poor fertility.  Newly constructed putting greens, in which the root zone mix consists of sand and an organic amendment (such as peat), may develop severe infestations after only a few years or even months.  The fungi live by decomposing organic litter. Fairy rings caused by Lycoperdon (a common puffball) may develop on 100% sand-based greens as well.  Fairy rings are most frequently observed during the summer months, presumably due to warm wet weather, which favor fungal growth.


Usually there is some form of stimulation of the turfgrass in the form of darker green rings or arcs in the turf.  Grass stimulation associated with fairy rings is due to increased availability of nutrients from decomposition of organic complexes in the soil by the fungi or from decomposition of the fungi themselves as the rings expand outward.  Grass inside a fairy ring is usually in a state of decline and frequently infested with weeds or algae.  This decline is thought to result from depletion of nutrients, lack of soil moisture due to an impervious mat of fungal tissue at or near the soil surface, a toxic agent, such as cyanide-containing compounds produced by the fungus or a combination of two or more of these factors.

Symptoms/Signs: Fairy rings have been classified in several ways, depending on the symptoms and conditions induced.  Couch described them as belonging to 2 basic types: edaphic or lectophilic.  Edaphic fairy rings are those induced by fungi that are soil inhabitants.  Lectophilic fairy rings (sometimes called “superficial” fairy rings) are those that are inhabitants of the thatch and upper soil surfaces. Edaphic fairy rings occur as rings or arcs of green stimulated turf which may or may not be accompanied by adjacent areas of dead or declining grass.  A mat of white to cream colored fungal mycelium may be present at or just below the soil line.  This mat becomes very evident when a plug of grass is incubated in a sealed bag for 2 or 3 days.  The soil beneath the rings may become very dry and difficult to wet during summer and autumn.  There are three types of edaphic fairy rings.  

Type I rings - These have a zone of dead grass just inside a zone of dark green grass.  These are more prevalent on new greens than on established ones.  The dead grass may form from mushroom mycelia accumulating below the soil surface and causing the soil to become hydrophobic (water ‘hating’).  Type I rings generally cause the most damage due to this soil drying with prevent water to plant roots.

Type II rings - These have only a band of dark green turf, with or without mushrooms present in the band.  On areas that are mowed frequently (greens and tees), mature mushrooms may never be observed but the "button" stage may be present at ground level. 

Type III rings - These do not exhibit a dead zone or a dark green zone, but simply have a ring of mushrooms present.  Mushrooms or puffballs often develop after rains or heavy irrigation during mild weather.  Rings normally expand each year.  The size and completeness (circular, semi‑circular, quarter circles) of the bands varies considerably (e.g., 1 to 100 feet).  


Lectophilic fairy rings occur in the thatch or mat of the turfgrass, and are less problematic although on putting greens, they can be unsightly and may still induce hydrophobic conditions that require treatment.        

Cultural Controls: Edaphic fairy rings are very difficult to control.  If necessary for aesthetic purposes, mask the dark green ring symptoms with nitrogen fertilizers (especially for Type II rings).  However, do not over fertilize cool-season grasses in summer as this may stimulate other, more severe problems.  Remove mushrooms as some (e.g., Chlorophyllum spp.)  are poisonous.  Although it is possible to excavate and fumigate the fairy ring sites, it is quite likely the rings will return if the food source is still present underground.  In some situations on putting greens, these rings are also associated with localized dry spots in which the fungi have produced substances that coat the sand particles and make them hydrophobic.  In those situations, it is useful to spike the area and use wetting agents to increase water absorption.  Also, aerify and remove soil cores to allow better nutrient and water penetration.  Infested areas should be heavily hand watered, being careful not to overwater adjacent, unaffected areas which could result in other diseases and problems.  Do not bury and plant over organic debris during the construction and establishment phases of turf areas.

Chemical Controls: Removing afflicted sod followed by soil fumigation, tilling, and replanting help reduce fairy ring occurrence.  Routinely, success in temporarily suppressing fairy rings using flutolanil, pyraclostrobin, azoxystrobin or polyoxin-D has occurred.   Recent testing has shown efficacy from triadimefon (Bayleton) applied preventively in cool season turf putting greens, and  24C / 2 (ee) labels exists for many states for this purpose. In many cases, the best results occur when the material is applied following aerification and when using wetting agents.

Fungicide Groups and Major Diseases of Turfgrass in the US
Table  1.  Fungicides for Turfgrass.

	Chemical Family
	Common Names
	Trade Names¹
	Comments

	Aromatic Hydrocarbons
	Chloroneb

Ethazole

Quintozene
	Teremec SP, Teremec

Koban, Terrazole

PCNB, Turfcide 400, Defend, Penstar, Revere, Terraclor, Engage
	Protectant Fungicide.

Mode of Action: 
Interferes with mitosis.

	Benzimidazole
	Benomyl 
Thiophanate-methyl
	Lebanon Fungicide 

Fungo 50, Cavalier,
Cleary’s 3336, SysTec 1998, T-storm
	Acropetal penetrant.

Mode of Action: 
Fungicide bind tubulin subunits that result in mitotic arrest.

	Carboximides
	Flutolanil

Oxycarboxin

Boscalid
	Prostar

Arrest 

Emerald
	Acropetal penetrant.

Basidiomycete or ascomycete control. Flutolanil controls brown patch and fairy ring, oxycarboxin rusts, and boscalid dollar spot and dead spot.

Mode of Action: 
Blocks activity of respiratory enzymes.

	Demethylation Inhibitors (DMI)
	Triadimefon

Fenarimol

Metaconazole
Myclobutanil

Propiconazole

Triticonzole
	Bayleton

Rubigan

Tourney

Eagle

Banner, Spectator, Pro.

Trinity
	Broad-spectrum, acropetal penetrant.

Mode of Action: 
Inhibits sterol (ergosterol) synthesis in fungal cell membrane.

	Dicarboximides
	Iprodione 

Vinclozolin
	Chipco 26GT, Iprodion Pro

Vorlan, Touché, Curalan
	Localized penetrant.

Mode of Action:  
Affect DNA synthesis and lipid metabolism.

	Dithiocarbamates and Carbamates
	Captan

Mancozeb (a)

Propamocarb (b)

Thiram (c)
	Captan

Fore, Protect, Dithane, 

Pentathlon, Manzate

Banol

Spotrete, Defiant
	Protectant fungicide (except propamocarb which is an acropetal penetrant).

Mode of Action:
(a) Enzyme inactivation.
(b) Alters cell membrane function.
(c) Chelates metal ions thus 
     allowing passage through cells.

	Nitriles
	Chlorothalonil
	Daconil, Chlorostar, Concorde, Echo, Manicure 
	Protectant fungicide.

Mode of Action: 
Cell membrane toxicity.

	Phenylamides
	Metalaxyl

Mefanoxam
	Subdue, Apron

Subdue MAXX,

Quell
	Acropetal penetrant.

Mode of Action: 
Inhibits RNA synthesis.

	Phenylpyrrole
	Fludioxonil
	Medallion
	Protectant fungicide.

Mode of Action:

Causes cell lysis, inhibits amino acids 

	Phosphonates
	Fosetyl Al

Phosphite (salts of phosphorous acid
	Aliette, Prodigy

Chipco Signature

Alude, Magellan, Vial Sign, Biophos
	Systemic fungicide.

Mode of Action:  Indirect and
direct fungitoxic effect.


	Table  1.  Fungicides for Turfgrass – continued

	Chemical Family
	Common Names
	Trade Names¹
	Comments

	Polyoxins
	Polyoxin-D
	Endorse
	Localized penetrant.

Mode of Action:  Inhibits chitin used for fungal cell walls.

	Strobilurins (QoI’s)
	Azoxystrobin

Fluoxastrobin

Pyraclostrobin

Trifloxystrobin
	Heritage

Disarm

Insignia

Compass
	Broad-spectrum, acropetal penetrant.

acropetal penetrant

Localized penetrant.

Localized penetrant.

Mode of Action: 
Blocks fungi from generating ATP

	QiI
	cyazofamid
	Segway
	New Pythium fungicide


Table 2.  Fungicides Frequently Used to Control Turfgrass Diseases
* Prepackaged fungicide mixtures
	COMMON NAME
	TRADE NAMES

	azoxystrobin
	Heritage

	Bacillus licheniformis
	EcoGuard

	boscalid
	Emerald

	chloroneb
	Terraneb SP, Proturf Fungicide V, Teremec

	chlorothalonil
	Daconil, Manicure, Echo, Concorde, Chlorostar

	chlorothalonil and fenarimol
	Twosome*

	copper hydroxide and mancozeb
	Junction*

	etridiazole (ethazole)
	Koban, Terrazole

	fenarimol
	Rubigan

	fluoxastrobin

fludioxonil
	Disarm

Medallion

	flutolanil
	Prostar

	fosetyl-A1
	Aliette, Chipco Signature, Prodigy

	iprodione
	Proturf Fungicide X, Chipco 26GT, Iprodione PRO 

	mancozeb
	Fore, Dithane, Mancozeb, Protect T/O, Manzate, Pentathlon

	mefenoxam
	Subdue Maxx, Quell

	Metalaxyl

metaconazole
	Subdue, Proturf Pythium Control, Apron (seed treatment)

Tourney

	myclobutanil
	Eagle, Proturf Golden Eagle

	myclobutanil and mancozeb
	Manhandle*

	PCNB
	Terraclor, Turfcide, Revere, Penstar,FF II, Engage, Defend

	phosphite (salts of phosphorous acid)
	Alude, Magellan, Biophos, Resyst, Vital

	polyoxin-D
	Endorse

	propamocarb hydrochloride
	Banol

	propiconazole
	Banner MAXX, Propiconazole Pro, Spectator

	propiconazole and azoxystrobin
	Headway

	pyraclostrobin
	Insignia

	thiophanate-methyl
	3336, Fungo, SysTec 1998, Cavalier, T-storm, Proturf

	thiophanate-methyl and chloroneb
	Proturf Fungicide IX*

	thiophanate-methyl and chlorothalonil
	ConSyst*, Spectro*

	thiophanate-methyl and flutolanil
	Systar

	thiophanate-methyl and iprodione
	Proturf Fluid Fungicide*

	thiram
	Spotrete, Thiram, Difiant

	triadimefon
	Bayleton, Proturf Fungicide VII, Pro Bayleton

	triadimefon and flutolanil
	Prostar Plus*

	triadimefon and metalaxyl
	Proturf Fluid Fungicide II*

	triadimefon and thiram
	Proturf Fluid Fungicide III*

	triadimefon and trifloxystrobin
	Tartan

	Trichoderma hazianum
	Bio-trek, Rootshield, Turfshield

	trifloxystrobin 
	Compass

	triticonazole

vinclozolin
	Trinity

Curalan, Touche, Vorlan


   Table 3. Frequently encountered turfgrass diseases in the United States.

	PATCH DISEASES CAUSED BY ROOT INVADING PATHOGENS

	Disease Name

Summer Patch

Necrotic Ring Spot

Take All Patch

Spring Dead Spot

Bermudagrass Decline
	Primary Hosts

ABG,KBG,FLF

ABG,KBG,FLF

CBG

Bermudagrass

Bermudagrass
	Pathogens

Magnaporthe poae

Ophiosphaerella korrae

Gaeumannomyces graminis    var. avenae

Ophiosphaerella korrae,

Ophiosphaerella   

   herpotricha

Gaeumannomyces graminis 

   var. graminis 



	FOLIAR DISEASES

	Disease Name

Dead Spot

Dollar Spot

Brown Ring

Red Thread

Pink Patch

Brown Patch

Rhizoctonia Leaf and Sheath 

   Spot

Leaf Spot/Melting-out 

   (Helminthosporium)

Fading Out (Curvularia blight)

Gray Snow Mold

White Blight

Leptoshaerulina Leaf Blight

Nigrospora Blight

Gray Leaf Spot

Yellow Patch
	Primary Hosts

CBG, putting greens (Sand-based)

All species

ABG

Most species

PRG,TF,CBG FLF, dormant

Bermudagrass, KBG

PRG, TF, CBG, ABG

PRG, TF, CBG, warm season grasses

All species

KBG, ABG, CBG, Bermuda-grass, zoysiagrass

All species

TF

TF, CBG, KBG

ABC, KBG,CBG,PRG

KBG,PRG,FLF

St. Augustine, PRG. TF

ABG, CBG, PRG, KBG
	Pathogen(s)

Ophiosphaerella agrostis

Sclerotinia homoeocarpa

Waitea (Rhizoctonia) circinata var circinata

Laetisaria fuciformis

Limonomyces roseipellis

Rhizoctonia solani

Rhizoctonia zeae, R. oryzae

Drechslera or Bipolaris spp.

Curvularia lunata, 

C. geniculata

Typhula incarnata, 

T. ishikariensis

Melanotus phillipsii

Leptosphaerulina australis

Nigrospora sphaerica

Pyricularia grisea

Rhizoctonia cerealis


	FOLIAR / STEM OR ROOT DISEASES

	Disease Name

Pythium Blight

Pink Snow Mold (Fusarium   

  Patch)

Anthracnose

Pythium Root Rot, 

Large Patch

Southern Blight

Melting Out

Fusarium Blight
	Primary Hosts
ABG,CBG,PRG,TF

All species

ABG, CBG

ABG, CBG

Zoysiagrass, other warm season grasses

ABG, CBG, bermudagrass

KBG, FLF, PRG

KBG, FLF, CBG


	Pathogen(s)

Pythium aphanidermatum, 

P. ultimum, P. myriotylum

Microdochium nivale

Colletotrichum cereale

Pythium spp.

Rhizoctonia solani AG 2-2, “LP”

Sclerotium rolfsii

Drechslera poae

Fusarium culmorum, 

F. poae



	DISEASES CAUSED BY OBLIGATE PARASITES

	Disease Name

Stripe Smut

Flag Smut

Powdery Mildew

Rust

Yellow Tuft (downy mildew)
	Primary Host

KBG, CBG, TF

KBG

KBG in shade

PRG, KBG, zoysia, TF bermudagrass

CBG and Others
	Pathogen(s)

Ustilago striiformis

Urocystis agropyri

Blumeria graminis

Puccinia spp., Physopella spp.,Uromyces spp.

Sclerophthora macrospora

	DISEASES CAUSED BY HYDROPHOBIC THATCH, OR SOIL OR THATCH SHRINKAGE

	Disease Name

Fairy Ring

Yellow ring

Superficial Fairy Ring

Localized Dry Spot


	Primary Host

All species

KBG

Putting greens (ABG, CBG)

Sand-based putting greens
	Pathogen(s)

Many basidiomycete fungi

Trechispora alnicola

Basidiomycetes

Unknown basidiomycetes/ humic acids


