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Autumn-applied Fungicide Timing Effects on the Development of Dollar Spot

üAnecdotalevidenceindicatesautumn-applied fungicidemay suppressthe onset

andprogressof dollar spotcausedby Clarireediajacksoniiduringthe next growing

season.

ü It isnot knownwhether timing or chemistryof fungicideapplicationscaninfluence

the suppressionof dollarspotduringthe nextgrowingseason.

üWe hypothesizethat applying fungicide at certain times during autumn may

suppressthe dollarspotpopulationandsignificantlyaffectdiseaseprogressduring

the subsequentgrowingseason.

üEvaluatethe effectivenessof autumn-appliedfungicideapplicationson the onset

andprogressof dollarspotduringthe subsequentgrowingseason.

INTRODUCTION RESULTS and DISCUSSION

OBJECTIVES

ü Field trial initiated in September2019 on a creeping bentgrassturf (Agrostis

stoloniferaΨ007Ω; moderatelyresistantto dollarspot)mowedat 9.5 mm.

üExperimentaldesign: 9 fungicide treatments including a non-treated control

arrangedin a RCBDwith 4 blocksduring 2019-2020 and 6 blocksduring 2020-

2021

ü Fungicide treatments:

Table 1. Fungicide and application timings in a trial to evaluate autumn-applied 

ŦǳƴƎƛŎƛŘŜ ŜŦŦŜŎǘǎ ƻƴ ŘƻƭƭŀǊ ǎǇƻǘ ƻƴǎŜǘ ŀƴŘ ǇǊƻƎǊŜǎǎ ƻƴ ΨллтΩ ŎǊŜŜǇƛƴƎ bentgrass

during the subsequent growing season in North Brunswick, NJ.

1 Fungicidetreatmentsinitiated after the pre-trial suppressionof dollar spot on 10

September2019and2020with fluazinam(Secure)at 0.7 kga.i. per ha.
2 Thenon-treatedcontrol receivedno fungicideafter the pre-trial spray
3 Sevenof the treatment timings(three single,three double,and one triple) were

applied in September,Octoberand/or Novemberusinga tank-mix of fluazinam

(Secure)and propiconazole(BannerMAXX)at 0.7 kg a.i. and 1.5 kg a.i. per ha,

respectively
4 The eighth fungicidetreatment applied chlorothalonil (DaconilUltrex 82.5WG)

at 15.3 kga.i. per ha in September,OctoberandNovember.

ü DataCollectionand Analysis:

ÅDollar spot infected area was measuredevery 1 to 7 daysSepto Nov. and
Maythroughthe terminateof eachtrial.

ÅDiseaseseveritydata was log10 transformedand usedto calculatethe area
underdiseaseprogresscurve(AUDPC).

ÅAnalyzedfixed effects (fungicidetreatment and year)usingGLIMMIXin SAS
version9.4.

ÅOnly significantmain and interaction (fungicidetreatment × year) effects
wereretainedin the final model.

ÅDollar spot risk index valueswere calculatedusing the Smith-Kernsdollar
spotpredictivemodel(Smithet al., 2018).

MATERIALS & METHODS
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CONCLUSIONS

Figure 1. Diseaseseverity, area under disease progress curve (AUDPC),
responseto the fungicide treatment × year interaction. Lower case,black
letters indicated differences in 2019 autumn and capitalized, red letters
indicatedifferencesin 2020autumnaccordingtoCƛǎƘŜǊΩǎprotectedLSD0.05. S=
Sep., O= Oct., N = Nov., SO= Sep. - Oct., SN= Sep. - Nov., ON= Oct. - Nov., SON
= Sep. - Oct. - Nov., Chloro. = chlorothalonil, Control= non-treatedcontrol.

üA difference in fungicide chemistry applied in September,October, and
November can affect diseaseseverity during the subsequentgrowing
season.

ü The timing of late-seasonfungicide applicationscan also affect disease
severityduring the subsequentgrowingseason. A tank mix applicationof
fluazinam+ propiconazolein Septemberand October tended to provide
the bestsuppressionof dollarspot the nextgrowingseason.

ü TheNov. fungicidetiming wasappliedtoo late eachyearto reduceAUDPCduring

autumncomparedto control.

ü Fungicidetreatmentsinitiated in Septembergenerallyhadthebestdiseasecontrol.

Treatments1
Total Number

of Sprays Fungicide Timing (Date)
Non-treated control2 0
Sep.3 1 Sep. 24
Oct.3 1 Oct. 15
Nov.3 1 Nov. 5
Sep.- Oct.3 2 Sep. 24 Oct. 15
Sep. - Nov.3 2 Sep. 24 Nov. 5
Oct. - Nov.3 2 Oct. 15 Nov. 5
Sep. - Oct. -Nov.3 3 Sep. 24 Oct. 15 Nov. 5
Chlorothalonil 4 3 Sep. 24 Oct. 15 Nov. 5

Table 2. Dollar spot severity, area under disease progress curve
(AUDPC), as affected by nine autumn-applied fungicidetreatments on
turf managed as a fairway during autumn 2019 and 2020 and
subsequentgrowingseasonsof 2020and2021in North BrunswickNJ.

Sourcea df F P ofsignificant F

Autumn dollar spot progress

Fungicidetreatment 8 30.36 <.0001

Year 1 24.71 0.0011

Fungicidetreatment × Year 8 3.16 0.0045

Subsequentgrowingseason

dollar spot progress

Fungicidetreatment 8 25.45 <0.0001

Year 1 118.04 <0.0001

Fungicidetreatment × Year 8 4.72 <0.0001

aAnalyzedfixed effects (fungicidetreatment, year) usingGLIMMIXin
SAS

üAll fixed effects were significant in the final model as well as the

fungicidetreatment × year effect, which was included in the final

model.
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Figure2. Influenceof fungicidechemistryand late-seasonfungicidetiming on dollar spot developmentonΨ007Ωcreepingbentgrassmowedat 9.5 mm in

North Brunswick,NJ,during May to Sepof the subsequentyear. For each year, different letters after AUDPCtreatments valuesindicate a significant

difference. Thedashedblacklinesdepictthe riskindexbasedon the Smith-Kernsdollarspotpredictivemodel.
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Figure3. Low, moderateandhighdollar spot severityon 13 Aug. 2021. Thetankmix of fluazinam+ propiconazolewasappliedat 0.7 kga.i. and1.5 kga.i. per

ha, respectively,during the months listed in the photos. Chlorothalonilwasappliedat 15.3 kg a.i. per ha. Thecontrol did not receivea fungicideapplication

after the pre-trial spraythe previousautumn.
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FUTURE RESEARCH

üObservedresponsesmay be related to the pathogen population load;
studiesto documentsuchdifferencesareneeded.

üAdditionally, studies to gain a better understandingof the impact that
bentgrasscultivarshaveon pathogenpopulationswouldbeuseful.

ü Further insightson timings (e.g., curativethresholdor predictivemodels)
and chemistriesof fungicideapplicationslate in the growing seasonare
alsoneeded.

ü Fluazinam+ propiconazolesuppresseddollar spotdevelopmentthe followingspringandearly-summerin both yearscomparedto the non-treated control,

exceptfor the Nov. applicationin 2019. However,applyingchlorothalonilresultedin reduced(2020) or no (2021) suppressionof dollar spot eventhough

chlorothalonilsuppresseddiseasesymptomsthe previousautumn(Fig. 1).

ü Theapplicationof fluazinam+ propiconazolein Sep. andOct. or Sep., Oct. andNov. providedthe bestsuppressionof dollar spot the following springand

early-summerin both trials.

ü Theimpactof the Nov. timing of fluazinam+ propiconazoleappeareddependenton environmentconditionsat the time of application(datanot shown).

Dollarspotwasnot activeduringcolderweatherin Nov. 2019, whereaswarmerweatherresultedin activedollarspot in Nov. 2020.
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