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Take-all patch, caused by the ectotrophic root-infecting fungus Gaeumannomyces 
graminis var. avenae, is an extremely destructive disease of turfgrasses in Australia, Europe, and 
North America. Although the disease has been reported on annual bluegrass (Poa annua), rough 
bluegrass (P. trivialis), Kentucky bluegrass (P. pratensis), and velvetgrass (Holcus lanatus), it is 
most troublesome on bentgrass (Agrostis) species. Take-all is most severe on bentgrass growing 
under conditions of cool temperatures (40 to 60�F), ample soil moisture, and high soil and 
rhizosphere pH. Several researchers have reported dramatic reductions in the incidence and 
severity of this disease in the field through the use of acidifying fertilizers or the application of 
sterol inhibiting or mercury-based fungicides. Little is known, however, about the factors that 
govern fungicide efficacy (e.g., chemical mode of action, optimum rates, timing, methods of 
application) or the effect of nitrogen sources and pH on disease development and reduced 
fungicide usage. 

To evaluate the impact of selected fungicides and nitrogen sources on take-all in the field, 
two bentgrass fairways naturally infested with G. graminis var. avenae were utilized from 1993 to 
1995 at the Metedeconk National Golf Course in Jackson, NJ. Fungicides were applied as either 
surface or subsurface (0 to 3 inch depth) treatments using a commercial Chem Pro (2 gal 
H�O/1000 ft� @ 30 PSI) or Toro Hydroject (11.2 gal H�O/1000 ft� @ 5000 PSI) sprayer. Six timing 
regimes (1 to 4 applications yr��) were compared utilizing fenarimol (Rubigan), which was the only 
fungicide labeled for the control of take-all. Nine additional fungicides, representing six distinct 
chemical groups, were evaluated on an April, May, September, and October spray schedule. 
Strongly acidifying and weakly acidifying nitrogen sources, ammonium sulfate and milorganite, 
respectively, were applied to turf as split-plot treatments. 

Over the three year study, ammonium sulfate and milorganite treatments reduced soil pH 
from 6.7 to 5.6 and 6.1, respectively. Compared to milorganite-treated turf, ammonium sulfate 
reduced disease severity 33% in 1994 and 42% in 1995. After one year of application, only phenyl 
mercury acetate (PMA), strobilurin (Heritage), triadimefon (Bayleton, 4.0 oz/1000 ft�), and 
tebuconazole (Lynx, 3.0 oz/1000 ft�) provided an acceptable level of control (82 to 97%).  At the 
end of the second season, however, cyproconazole (Sentinel) and propiconazole (Banner) were 
also as effective as PMA in suppressing take-all. Although fenarimol (Rubigan) provided a fair to 
good level of disease control, thiophanate-methyl (Cleary 3336) and fluazinam were not effective 
in reducing the incidence and severity of this disease. 

Compared to untreated controls, subsurface applications of fenarimol were 23 to 36% 
more effective in suppressing take-all than surface applications. Throughout the study, fenarimol 
was most effective when applied in April and September (4.0 oz/1000 ft�) or in April, September, 
and October (2.0 oz/1000 ft�). The relationship between soil pH, reduced fungicide rates, and 
disease severity will be examined more closely in the future. 

� Extension Specialist in Turfgrass Pathology, Extension Specialist in Turfgrass Management, Graduate 
Research Assistant, and Laboratory Technician, respectively, New Jersey Agricultural Experiment Station, Cook 
College, Rutgers, The State University of New Jersey, New Brunswick, NJ  08903. 
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