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INFLUENCE OF FUNGICIDES AND BIORATIONAL PRODUCTS ON THE
DEVELOPMENT OF ANTHRACNOSE BASAL ROT ON AN

ANNUAL BLUEGRASS GREEN

Bruce B. Clarke, Pradip R. Majumdar, Annmarie Scholz, Mark Peacos, Amy Matlack, Lindsay
Jepsen, Dennis Fitzgerald, Sam Camuso, John Inguagiato, and Tracy J. Lawson1

1Extension Specialist in Turfgrass Pathology, Senior Laboratory Technician, Research Assistant, Senior Greenhouse
and Field Technician, Research Assistant, Research Assistant, Research Assistant, Research Assistant, Graduate As-
sistant, and Principal Laboratory Technician, respectively, New Jersey Agricultural Experiment Station, School of Envi-
ronmental and Biological Sciences, Rutgers, The State University of New Jersey, New Brunswick, NJ  08901-8520.
.

Fungicides were evaluated in 2006 for their abil-
ity to control anthracnose basal rot (caused by Col-
letotrichum cereale) on an annual bluegrass (Poa
annua) putting green at the Rutgers Turf Research
Farm in North Brunswick, NJ.  The green was estab-
lished October 2004 on a Norton loam with a pH of
6.2 by killing the existing stand of Agrostis and P.
annua with Roundup Pro 3LC (3 qt/A) and then core
aerifying the site in two directions to bring dormant P.
annua seed to the soil surface.  Mowing was per-
formed daily at a height of 0.125 inch with clippings
collected.  The site was irrigated as needed to pre-
vent drought stress.

Fertilizer was applied as 34-0-0 (0.2 lb nitrogen
(N)/1000 ft2) + 20-20-20 (0.1 lb N/1000 ft2) on 4 May,
20-20-20 (0.1 lb N/1000 ft2) on 7 May, 34-0-0 (0.2 lb
N/1000 ft2) + 20–20–20 (0.24 lb/N 1000 ft2) on 13
May, 34-0-0 (0.2 lb N/1000 ft2) + 20–20–20 (0.2 lb/N
1000 ft2) on 21 May, 34-0-0 (0.1 lb N/1000 ft2) on 2
June, 34-0-0 (0.1 lb N/1000 ft2) on 7 June, 34-0-0
(0.15 lb N/1000 ft2) on 15 June, 34-0-0 (0.1 lb N/1000
ft2) + 20–20–20 (0.1 lb/N 1000 ft2) on 29 July, 21-0-0
(0.2 lb N/1000 ft2) on 10 August, 34-0-0 (0.2 lb N/
1000 ft2) on 16 August, and 21-0-0 (0.1 lb N/1000 ft2)
on 22 August.  Dimension 0.15G (26.5 oz/A) was
applied on 26 April for pre-emergence weed control
and Fusilade 2L (0.21 fl oz/1000 ft2) was sprayed on
28 May to eliminate creeping bentgrass from the site.

Diseases other than anthracnose (e.g., dollar
spot and brown patch) were suppressed in the test
area with Curalan 50EG (1.0 oz/1000 ft2) on 5 May,
Emerald 70WG (0.18 oz/1000 ft2) on 27 May, Curalan
50EG (1.1 oz/1000 ft2) on 8 June, Curalan 50EG (1.2

oz/1000 ft2) + ProStar 70W (2.7 oz/1000 ft2) on 27
June, and Emerald 70WG (0.18 oz/1000 ft2) + ProStar
70W (2.0 oz/1000 ft2) on 9 and 29 July.  Previous
research by the authors have shown that Curalan
50EG, ProStar 70W, and Emerald 70WG do not af-
fect anthracnose development at the rates used in
this study.  The growth regulator Primo MAXX 1ME
(0.125 fl oz/1000 ft2) was applied to the trial every 14
days from 22 May to 22 September, but seedhead
suppressants were not used.  Insect pests were con-
trolled with Telstar GC 0.67F (0.5 oz/1000 ft2) on 2
May and Merit 75WSP (0.16 oz/1000 ft2) on 5 July.
Turf was topdressed with a sand root zone mix on 25
April and 2 September.  Plots were 3 x 5 ft and were
arranged in a randomized complete block with four
replications.

Fungicides were applied in water equivalent to
1.9 gal/1000 ft2 with a C02 powered sprayer at 30 psi
using Tee Jet 8003E nozzles.  Treatments (trt) were
initiated on 17 May, prior to the development of an-
thracnose.  Fungicides were reapplied at the appro-
priate intervals until 22 August as indicated in Table
1.  Turf was visually evaluated for percent turf area
infested with anthracnose on 28 June, 8, 18, and 27
July, and 7 and 17 August.  Turf quality was evalu-
ated on 17 August using a 1 to 9 scale, where 9 =
best turf quality and 6 = acceptable quality.  Phyto-
toxicity was evaluated on 9 June using a 1 to 5 scale,
where 1 = no foliar discoloration, 2 = slight chlorosis
or necrosis, 3 = moderate chlorosis or necrosis, 4 =
severe chlorosis or necrosis, and 5 = all turf dead.
Data were subjected to analysis of variance and
means were separated by Waller-Duncan k-ratio t-
test (k=100).
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Anthracnose developed on 22 June as a natural
infection and became uniformly distributed through-
out the green by 28 June.  Disease severity peaked
on 17 August (89 to 98% turfgrass area infested on
non-fungicide treated turf).  Due to the extreme se-
verity of this natural epidemic, only Daconil Ultrex
82.5WDG @ 3.25 oz every 14 days (trt 5), RU 2125-
06F (trt 9), RU 2125-06F + RU 2125-06L (trt 10),
Chipco Aliette Signature 80WG @ 4oz + Daconil
Ultrex 82.5WDG 3.25 oz every 14 days (trt 12),
RU192514A-06 + RU192514B-06 (trt 22), CL-EXP-
9 (trt 67), Manicure Ultra 82.5WDG @ 3.25 oz every
7 days (trt 85), Manicure Ultra 82.5WDG @ 3.25 oz
+ Spectator Ultra 1.3EC @ 1.0 fl oz every 14 days
(trt 89), Chipco Signature 80WG @ 4 oz + Daconil
Ultrex 82.5WDG @ 3.5 oz every 14 days (trt 103),
PEX-6012 80WDG + Pegasus 82.5WG (trt 104), and
PEX-6013 80WDG + Pegasus 82.5WG (trt 105) pro-
vided adequate control of anthracnose (i.e., less than
10% turf area infested) throughout the application
period (17 May to 16 August).

Only 10% of the treatments evaluated afforded
adequate protection, and most of these entries con-
tained chlorothalonil or tebuconazole (a DMI fungi-
cide and a component of several of the experimental
products tested).  It is interesting to note that fungi-
cides in the QoI, benzimidazole, dicarboximide, DMI
(except for tebuconazole), antibiotic (e.g., Endorse),
phenylpyrrole, and phosphonate fungicide groups did
not protect turf during the severe anthracnose epi-
demic in 2006, even though they typically provided

acceptable levels of control in previous years on this
site.  Even under relatively moderate disease pres-
sure (e.g., on 28 June and 8 July when untreated
turf sustained 31 to 35% infection), the QoI and ben-
zimidazoles in the current study did not provide ad-
equate control unless tank mixed with another fungi-
cide chemistry.  Except for chlorothalonil, tank mix-
tures of different fungicide chemistries generally pro-
vided better disease control than single products.

RU 192514A-06 (an experimental systemic ac-
quired resistance material) suppressed anthracnose
during the first three evaluations when used alone
(trts 17 to 19), compared to untreated turf (trts 106
and 107).  Moreover, it enhanced the degree of con-
trol afforded by RU192514C-06 (a DMI fungicide)
throughout the study when tank mixed at the highest
(0.0172 oz/1000 ft2) rate (trt 27 compared to trt 21).

Slight to moderate foliar chlorosis was noted on
9 June for turf treated with RU2125-06E (trt 11),
RU192514A-06 (trt 17), Insignia 20WG + Revolution
L (trt 45), Insignia 20 WG + Cascade L (trt 46), CL-
EXP-9 (trt 67), Rhapsody AS (trt 68), SARS-346
40WP (trt 78), and Spectator Ultra 1.3EC (trt 84).
Phytotoxicity was not observed for any other treat-
ment.  Turf quality evaluated at the conclusion of the
study was closely associated with anthracnose con-
trol.  All products that provided acceptable disease
control throughout the test exhibited acceptable (>
6.0) turfgrass quality on 17 August.
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