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Efficacy and persistence of control of dollar spot in 
bentgrass turf by fungicides 
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Summary 

Many fungicides Ire registered for dollar 
spot (Sclerotinia homoeocarpa) conlrolin 
turf. The efficacy and persistence of con
trol of dollor spot .. lth a slngle foliar spray 
of thlram, proc::hioraz, iprodione, triadime
fon, triadimenol, benomyl, propiconazole 
and chlorotbalonll on creeping ben'grass 
(Agrost;s palustris var. Penncross) were 
investigated. In general , while most chem
icals were about equilly efficacious, sys
temic fungicides gave longer control. 
Prochloraz and thinm controlled the 
disease for 10 daysj iprodione and chloro
thalonll for het .... n 10 and 18 days; and 
propiconazole, trladlmefon and triadi
menol for het .... n 14 and 28 days. The 
greater ell'ectiveness of the systemic fungi
cides Is likely to be due to the persistence 
of these chemlClls in the gnss. However, 
the systemic fungicide, benomyl, was 
ineffective because of the presence of 
henomyl·tolerantlsolates of the pathogen. 

Introduction 

Dollar spot. caused by Sclerotinia homoeo
carpa Bennett is the major disease of bent
grass (Agroslis spp. Sibth.) in coastal 
regions of New South Wales during periods 
of warm weather. Many fungicides are cur
rently registered for conlrol of the disease 
in Australia and overseas. While most of 
these perform satisfactorily. there has been 
only one comparative trial conducted in 
Australia (Ludbrook and Brockwell 1952). 

This paper repons a field trial to deter
mine the efficacy and persistence of control 
of dollar spot under heavy disease pressure 
using thiram. prochloraz, benomyl, iprodi
one, triadimefon, triadimenol, propicona
zole and chlorothaloni l. 

Material. and methods 

The fungicides were applied on 7 February 
1986 on a bentgrass (Agroslis poluslris 
Huds. var. Penncross) golf green at Lane 
Cove Country Club, Sydney. The trial area 
was heavily infected with dollar spot with 
8S.,,0 of grid squares showing symptoms. 
The grid contained 140 squares, each meas
uring 10 X 10 em (Warren el al. 1974). 
Disease symptoms were the typical blight
ing of the leaves resulting in necrotic 

tan-coloured spots, 2-4 em in diameter. In 
time, the spots may coalesce and individual 
spots may have rotted to the soi l surface. 

The fungicides and rates used are listed 
in Table 1. The fungicides were applied at 
rates equivalent to 5S0 I water ha - I oper
ating at a pressure of 250 kPa through 
4680-15E Hardi nozzles on a I-m boom 
sprayer, which was hand propelled. Spray
ing was not followed by irrigation. The 
treatments were arranged in a Youden 
square design with 10 treatments and five 
replications. Each plot measured 2 x 1 m 
without borders. 

Disease assessments were made 0, 5, 10, 
18, 24 and 28 days after spraying. Each 
square which contained dollar spot symp
toms was counted regardless of the extent 
o f damage. AFter 28 days, each plot was 
rated from 1 to 10 for damage, where: 

8 as in 7 but < 25OJo of spots rOlling 
to soil level; 

9 = as in 7 but 25-50OJo of spots rotting 
to soil level; and 

10 = as in 7 but > 50"10 of spots rotting 
to soil level. 

Duration of control was indicated by both 
the time at which and extent to which the 
degree of infect ion fi rst increased. 

The number of grid squares with dollar 
spot were analysed for each observation 
time using analysis of covariance with 
recovery of inter-column information 
about the treatments. The covariate used 
was the incidence of dollar spot before the 
application of treatments. 

The presence of benomyl-tolerant isol
ates of S. homoeocarpa on the trial site was 
investiga ted by comparing the mycelial 
growth on benomyl-amended agar of three 
isolates of the fungus obta ined 2 weeks 
after spraying with benomyl with thai of 
a wild-type isolate obtained from an 
unsprayed plot. Molten quarter-strength 

Table 1 Fungicides used in the dollar spot control experiment 

Commercial 
product 

Scurol Plus 
Sportak 
Rovra l WP 
Rovral Liquid 
Bayleton 
Bayridan 
Benlate 
Tilt 
Daconil 2787 

Active 
ingredient 

thiram 750 g kg-I 
prochloraz 450 g I-I 
iprodione SOO g kg- I 
iprodione 250 g I- I 
triadimeFon 250 g kg- I 
triadimenol 250 g I- I 
ben amyl 500 g kg-I 
propiconazole 250 g I-I 
chlorothalonil 750 g kg-I 

Rate of use 
(product 100 m" ) 

160 g 
65 ml 
60g 

120 ml 
60g 
60 ml 

100 g 
60 ml 

125 g 

Table 2 Efficacy and persistence of dollar spot control by fungicides 

Treatment 

Propiconazole 
Triadimenol 
Triadimefon 
I prodione (250 g 1- I) 
Iprodione (500 g kg-I) 
Chlorothalonil 
Thi ram 
Prochloraz 
Benomyl 
Untreated 

I.s .d. (P = 0.05) 

o 
85 
85 
80 
87 
85 
83 
83 
80 
81 
91 

010 of grids showing disease symptoms 

Days after spraying: 

5 10 18 14 28 

38 15 8 16 53 
33 14 19 20 52 
33 20 26 22 58 
35 10 31 46 94 
33 10 40 53 97 
34 15 51 62 100 
46 33 56 50 90 
45 46 70 64 92 
48 59 86 88 100 
60 64 76 75 94 

9 9 I3 13 17 



potato-dextrose agar (Q POA) was amended 
with 0 (control), I, 10 and 100 ppm of 
benomyl. Fifteen mill ilitres of the media 
were poured into each Petri plate. Mycelial 
disks (5 mm) from the growing margin of 
each fungal isolate on QPOA were inocu
lated at one edge of the Petri plates. There 
were three repl icates per concentration of 
benomyl. The plates were incubated at 
25°C and the rad ial growth was measured 
after 4 days. 

Results and discussion 

The efficacy and persistence of dollar spot 
control by the fungicides are presented in 
Table 2. The l. s. d . values are at the SOlo 
level of significance a nd are expressed for 
each assessment time. Disease ratings are 
presented in Table 3. 

Table 3 Disease ratings at 28 days after 
spraying 

Treatment 

Propiconazole 
Triadimenol 
Triadimefon 
Iprodione (250 g 1- ') 
Thiram 
Iprodione (500 g kg- ') 
Prochloraz 
Chlorot halonil 
Untreated 
Benomyl 

I. s.d. (P ~ 0.05) 

Rating" 

3. 18 
3.42 
3.69 
5.86 
5.91 
6.21 
6.78 
7.06 
8.09 
9.44 

1.55 

A Ona scale of 110 10. SectcXI fordetailcd descriplion . 

All fu ngicides signi fi cant ly redu ced 
(P ~ 0 . 05) the number o f necrotic patches 
after 5 days (Table 2). Benomyl, thiram and 
prochloraz were less effective than the other 
treatments at this time. Ten days after 
trea tment, all products except thiram, 
prochlo raz and benomyl were equally effec
tive. Surprisingly, benomyl gave no cont rol 
of dollar spot. Prochloraz control was 
significant ly better than the unt reated plOlS 
bUI was not as effective as thi ram afte r 
10 days. The level of control achieved 
by (hiram was less than that of the remain
ing chemicals. i.e. l riadimefon. triadi 
menol . chloro tha lonil , propiconazole and 
iprodione. After IO days , plots treated 
with benomyl and prochloraz required 
respraying. 

Differences between the remaining fungi
cides for residua l control were evident aft er 
10 days. Infection began to increase on 
plo ts treated wi th chlorothaloni l (a contact 
fungicide). Control of dollar spot on plots 
sprayed with iprodione (5()() g kg-I for
mulation) was significantly worse than 
those with triadimefon. propiconazole and 
triadimeno l. After 18 da ys, plOlS treated 
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Table 4 Mycelial growth in benomyl-amended agar of a wild-type isolate and three 
isolates of Sclerotinia homoeocarpa from the trial site following an 
application of benomyl 

Fungal Radial growth (mm) after 4 days' incubation 
isolate at !SoC at various concentrations of benomyl (p.g ml - I ) 

o 10 100 

Wild type 
LC I 
LC 2 
LC 3 

62.3 ± 2.5' 
44.0± 1.7 
47.0± 3.0 
51.7 ±2.5 

0.0 
40.3 ± 1.5 
45 .7 ± 1.2 
45 .7± 0.6 

0.0 
39.7±0.6 
37 .7 ±2 .5 
40.3 ± 2.5 

0.0 
28 .0 ± 2.5 
32 .3 ± 3.2 
33 .7 ±1.2 

· Slandard devialion of m~an of J replicates. 

with thiram, chlo rothalonil and iprodione 
(SOO g kg- 1 formulation) requi red respray
ing.j During!the trial' period,l triadimefon. 
triadimenol and propiconazole all gave 
about the same level of control and this 
control was sati sfacto ry. However. after 28 
days. plots trea ted wi th these fu ngicides 
required respraying. T heir level of control 
was significan tly better than ot her treat 
ments and this was reflected in the damage 
ratings (Table 3). Untreated, chloro thal
on il . benomyl and proch loraz treated plots 
were most severely damaged followed by 
the group of thiram, iprodione SOO g kg - l 

and iprodione 250 g I- I. Damage in the 
plots treated with triad imefon, triadimenol 
and propiconazole was no t severe and no 
spots had yet rotted through to the soi l at 
28 days after spraying (Table 3). 

The lack of cont ro l by benomyl was due 
to the presence of benomyl-toleraOl isolates 
similar to those found overseas (Detwei ler 
et 01. 1983 ; Warren et 01. 1974; Warren et 
01. 1977). Isolates of S. homoeocarpa from 
the green were subsequently shown to be 
tolerant of 100 ppm of benomyl in vitro 
(Table 4). The initial response (significant ly 
less inFection than the untreated after 5 days) 
showed that the majority of the initial 
populat ion consisted ofbenomy!-suscept ible 
types. The to lera nt isolates are normally 
not as competit ive in the absence of fu ngi
cide selection pressure (Warren et 01. 1977) . 
However, in the presence of the fu ngicide, 
these' tolerant iso lates predominated and 
caused severe disease JO days after spray
ing. Similar responses have been observed 
in Canada (Fushtey 1979). 

It is significant to note that the products 
were applied when the green was heavi ly 
infected. Under such conditions. the poten
tia l for new infec tions is high and even if 
there is a good in itial ki ll with a fungicide. 
there is sti ll a massive amount of inoculum 
present fo r continued infection . The con
tact fungicides (prochloraz. chlo ro tha lonil 
and thiram) do not appear to persist on the 
leaf fo r long enough to prevent reinfection. 
T he system ic fu ngicides. being longer act
ing. can continue to kill newly formed 
mycelium . This results in a substantial 
reduction in necrotic patches. The effect ive
ness of a fungicide is, therefore. 110t only 

a function of its elflcacy but also its per
sistence in the leaves of the bentgrass. 
It is possib le tha i. as disease pressure 
decreases. the differences in ellicacy and 
persistence of control between the systemic 
and contact fungicides may diminish. In 
th is study. satisfacto ry control was obtained 
for 24 days with one spray of tr iadimefon . 
triadimenol and propiconazole. In practice. 
therefore. sprayi ng these chemica ls every 
3-4 weeks should provide adequate cont ro l 
of do llar spo t. 
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