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Summer Disease Management Strategies 
by Larry J. Stowell, Ph.D. and Wendy Gelernter, Ph.D. 
 
Pythium root rot:  In 1994, we heard a lot about 
pythium root rot of turfgrasses and summer bentgrass 
decline.  Later that year, a pythium root rot symposium 
at the American Phytopathological Society annual 
meeting revealed that there is no consensus within the 
research community that pythium root rots are a 
serious problem on turfgrasses.  In fact, at the 1995 
American Society of Agronomy annual meeting, the 
role of pythium in summer bentgrass decline was 
somewhat debunked by work conducted by Dr. 
Lucas's group at North Carolina State University 
(Dorer et. al. 1995).  The recent findings suggest that 
applications of mancozeb and Chipco Aliette simply 
provide phosphorous and manganese to the 
bentgrass thereby improving turf quality instead of 
improving turf quality through suppression of root 
infecting Pythium and Rhizoctonia.   
 
The bottom line—Pythiums can cause root rots in 
turfgrasses.  Pythium does not, however, cause the 
widespread decline that we were led to believe.  Dr. 
Lucas will be discussing this topic at the upcoming 
annual California Golf Course Superintendents 
meeting on May 5th at the Doubletree Desert 
Princess, Cathedral City. 

New tools for identifying ectotrophic root infecting 
fungi (ERI) have been developed in Dr. Peter 
Dernoeden's lab (Wetzel, 1996).  Identification of the 
ectotrophic root infecting fungi (ERI) that includes 
summer patch (Magnaporthe poae) and take-all patch 
(Gaeumannomyces graminis) is a difficult task that 
can require 10 weeks or more for positive 
identification.  The new techniques utilize growth rates 
of the fungi at three temperatures combined with 
colony morphology.  In addition, DNA techniques add 
additional accuracy to the diagnosis.  The bad news is 
that identification using these techniques will still 
require 2 weeks for a rough guess based upon growth 
rate and appearance of the fungus in culture and an 
additional week for DNA screening for a total of 3 
weeks before a positive identification may be made.  
These techniques do not yet provide a useful method 
for rapid diagnostics of root problems to provide 
guidance in selection of management practices. 

Similar techniques have been developed in Dr. Bruce 
Clarke's laboratory for accurate identification of 
Magnaporthe poae (Bunting et. al. 1996).  In this case, 
the researchers were trying to develop a rapid method 
of identifying summer patch prior to symptom 
development.  Their results are encouraging because 
M. poae can be positively identified fairly rapidly.  
Unfortunately, this technique will not be widely 
available in the near future.  Once the PACE culture 

collection has been assembled following a grueling 
summer, the key isolates will be submitted to Dr. 
Clarke for evaluation and possible identification. 

The current method  of ERI identification used at 
PACE Consulting depends primarily upon microscopic 
observation of the roots and time of year the 
symptoms occur.  If an ERI fungus is causing visible 
damage to roots during the warm seasons on poa, the 
most likely candidate is summer patch caused by 
Magnaporthe poae.  Ophiosphaerella korrea (necrotic 
ring spot) causes damage similar to summer patch but 
it attacks during the cooler seasons.  If the ERI fungus 
produces lobate hyphopodia, regardless of the host—
bentgrass, bermudagrass etc.—the pathogen is 
Gaeumannomyces graminis, commonly called take-all 
patch.  Take-all patch is the only ERI fungus that 
produces stable identifying characters on field 
samples that allows positive identification (see Figure 
1).   

Figure 1.  Micrograph of the surface of a root being 
attacked by Gaeumannomyces graminis (take-all 
patch).  This micrograph represents a bermudagrass 
sample received earlier this year from a course 
located in the desert.  The dark ectotrophic hyphae are 
typical for this group of fungi.  The lobate 
hyphophodium in the center of the micrograph is 
characteristic of take-all patch alone. 

 

A culture collection of ERI fungi is currently growing at 
PACE.  By the end of 1996, there will be more 
information available to help determine which fungi are 
associated with the greatest damage.  This will be a 
continuing process but efforts are underway. 

Summer Disease Management always assumes that 
the best cultural practices are being used.  
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Compaction, fertility and irrigation/salinity 
management are critical components of any disease 
management system.  The major components of the 
cultural program to reduce disease are listed below.  
Although the program is primarily directed toward 
problem poa greens, it will also help prevent losses on 
bentgrass greens 

Spring cultural program for greens between March 
and June: 

1. Core aerify using 5/8 inch tines and remove the 
cores. 

2. Topdress with 1/4 inch dry sand that meets USGA 
specification for particle size, no organic matter 
(USGA Green Section Record, March/April 1993). 

3. Deep tine aerify to 9 inches using a vertidrain or 
similar tool. 

4. Drag the sand into the holes in three directions. 

5. Finish filling the holes using power blowers.   

Summer and fall procedure for greens (June 
through November).  This is a non-chemical based 
management system.  Chemical controls will be 
discussed in the following sections: 

1. Monitor soil salinity using a TDS-4 EC meter and 
leach when the meter exceeds 0.7 (2.7 dS/m 
saturated paste equivalent). 

2. Hollow core aerify using 1/4 inch tines monthly. 

3. In areas where sodium is a problem (almost all 
irrigated areas except where low SAR well waters 
are available), apply 10 lbs gypsum/1000 sq ft and 
leach thoroughly to remove excessive sodium 
monthly. 

4. Apply 2 lbs 0-0-50/1000 sq ft (potassium sulfate) 
every two weeks to replace potassium that 
leaches from the soils during salinity management.  
Irrigate into the turf immediately following 
application.  Never apply amendments to greens 
that demonstrate high salinity.  Leach the soils to 
below 2.7 dS/m prior to applying amendments. 

5. When roots are shallow during peak summer 
months (more critical for poa than bentgrass 
greens), foliar apply a complete fertilizer at a ratio 
of about 8:1:4 (N:P:K) and a rate of 1/4 lb N/1000 
sq ft.  Fertilize to maintain clipping level at about 
1/2-3/4 standard green mower basket per 5,000 
sq ft green. 

6. Leaching programs are most difficult to conduct in 
the late summer and early fall when 
evapotranspiration is low and leaching results in 
wet greens and surrounds.  In these cases, begin 
an information program for golfers warning them 
that the surrounds of greens will be wetter than 

optimum for golf play and the greens will be wetter 
and slower than optimum for golf play.  
Unfortunately, without leaching, the accumulated 
salts will result in significant turf kill. 

7. Do not aerify with cores larger than 1/4 inch before 
the first rainfall of 1 inch or more.  When larger 
cores are pulled, water channels down the holes 
instead of moving though the soil profile, 
exacerbating the salinity problem.  Never use 
large cores unless soil salinity is below 2.7 dS/m 
(0.7 of the TDS-4 meter). 

8. For poa greens, increase mowing height to 3/16 
inch to allow the turf to withstand summer patch 
attack and regenerate new roots. 

Summer Patch caused by Magnaporthe poae can 
cause severe turfgrass losses during the summer 
months.  In the past, a preventative program has been 
recommended that triggers the first of three monthly 
applications when the soil temperature on greens 
reaches 65° F (75 F has been recommended by Dr. 
joe Vargas) at two inch depth at 2:00 pm on three 
consecutive days.  This model was developed by Dr. 
Bruce Clarke at Rutgers University in New Jersey.  
Only three applications are needed in New Jersey due 
to the shorter duration of high soil temperatures in that 
state.  For example, Figure 2 below illustrates the 
average monthly air temperature in New Brunswick, 
New Jersey, the home of Rutgers, compared to 
several California locations. 

Figure 2.  Thirty-year normal air temperatures, monthly 
average for New Brunswick, NJ and several California 
locations.  Note that the New Brunswick average air 
temperatures pattern falls somewhere between Tahoe 
City and Fresno.   
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The important point is that initiation of a preventative 
program is going to be dependent upon the 
environment and not the calendar.  Therefore, it 
should be expected that different regions in California 
will initiate applications at different times.  Only Tahoe 
City has a an air temperature curve that is consistently 
lower than New Brunswick.  Therefore, a summer 
patch program developed in New Brunswick would 
probably work just fine in Tahoe City.  However, a 
longer duration program would likely be needed for the 
other locations. 
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Although air temperature does not exactly correlate 
with soil temperatures, there is a significant correlation 
between CIMIS average air temperatures and average 
soil temperatures.  Figure 3 below illustrates the 
correlation between San Diego average air and soil 
temperatures reported in 1994.  This information has 
been provided only to demonstrate that there are 
correlations between air and soil temperatures which 
allows the deduction that the differences in air 
temperatures illustrated in Figure 1 will result in 
different soil temperature profiles and therefore, 
different periods of the year when summer patch 
prevention will be needed at different locations.   

Figure 3.  Correlation between daily average air 
temperature and soil temperature from the San Diego 
CIMIS station. 
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The Weather Summaries published in the 1995 PTRI 
annual report illustrate the different times summer 
patch preventative programs would be initiated for 
several years at various locations based upon the 
CIMIS 65° F average soil temperature threshold.  
Every site will be somewhat different and not all 
greens will need to be treated at the same time. 

A frequently asked question is why do I need to 
spray in April through June when the disease does not 
show up till August?  One likely explanation for why 
the disease shows up in August is because 
preventative control programs are terminated too 
early.  I doubt that we would see much summer patch 
in August if treatments were extended through August.  
The primary reasons that summer patch programs do 
not continue through the summer when temperatures 
are conducive to disease are: 

1. Concern for turf damage following repeated 
applications of sterol inhibitor fungicides 

2. Concerns for negative environmental impacts 
following repeated fungicide applications 

3. Expense of unnecessary fungicide applications 

All three concerns are serious and if fungicide 
applications are not needed, they should not be 
applied.  Unfortunately, if the turf becomes seriously 
stressed due to summer patch late in the season, the 
result is frequently more applications of fungicides in 
attempt to keep the half-dead turf growing.   

Chemical control for summer patch:  Eagle 
(Myclobutanil, by Rhomm and Haas) is a new sterol-
inhibitor-class (DMI) fungicide that is available for the 
first summer season this year in California.  Eagle is a 
strong performer in fungicide research trials for 
summer patch control.  In addition to Eagle, two other 
DMI fungicides, Bayleton and Rubigan are still 
available and widely used.  The benzimidazoles, such 
as Cleary's 3336 and Fungo 50, also provide a good 
option during the hot summer months when the sterol 
inhibitor fungicides may cause some additional stress.   

The DMI fungicides should be evaluated at your site 
during the summer months on small areas to be sure 
that turf damage does not occur.  These fungicides do 
not appear to damage healthy plants but heat and 
salinity stress may predispose plants to damage 
following application of a DMI fungicide.  If the turf is 
stressed, remove the stress-causing factors if possible 
before turning to chemical controls. 

The recommended rotation of products to help prevent 
resistance from developing to the fungicides requires 
use of products with entirely different modes of action.  
For example, a rotation for summer patch control 
might look like the following: 

When soil temperatures at 2:00 pm two inches deep 
reach 75 F for three consecutive days initiate the 
following sequence of applications to prevent summer 
patch on poa greens:   

1)  Sterol inhibitor Initial application 
2)  Sterol inhibitor 30 days after #1 
3)  Sterol inhibitor 30 days after #2 
4)  Benzimidazole 30 days after #3 
5)  Benzimidazole 15 - 30 days after #4 
6)  Sterol inhibitor 15 - 30 days after #5 
7)  Repeat #5 and #6 as needed but try to end the 
season with a sterol inhibitor, not a benzimidazole. 

Terminate the monthly preventative applications when 
the soil temperature at 2:00 pm two inches deep drops 
below 75 F for three consecutive days.  Rotating 
between sterol inhibitor products, for example Eagle 
and Bayleton, will not reduce the risk of developing 
resistance.  Different modes of action are needed.  
Table 1 below summarizes the rates of product and 
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active ingredient applied during a summer patch preventative program. 

Table 1.  Example products that are commonly used to control summer patch on poa greens.  Note the wide range of 
active ingredient rates needed to control the disease.  Eagle and Rubigan are the most active of the fungicides 
available in California.  Hopefully, Eagle will provide control of summer patch without the phytotoxic response that 
sometimes accompanies Rubigan applications. 
Product Active ingredient (ai) Percent ai1 Product rate oz ai / 1000 sq ft 
Eagle wsp Myclobutanil 40 3 oz / 5000 sq ft 0.24 
Rubigan 50wsp Fenarimol 50 1.36 lb / acre 0.25 
Bayleton 25W Triadimefon 25 4 oz / 1000 sq ft 1.00 
Cleary's 3336 Thiophanate-methyl 50 8 oz / 1000 sq ft 4.00 
Fungo 50 wsp Thiophanate-methyl 50 8 oz / 1000 sq ft 4.00 

Hot off the presses:  Dernoeden et. al., University of Maryland, have developed a brown patch warning model for 
ryegrass (Fidanza et. al. 1996).  Their model simplifies previous models that used critical points for relative humidity, 
precipitation, air temperature and leaf wetness duration.  The new model uses only the minimum temperature and the 
mean relative humidity.  This model will be evaluated by PTRI to determine if it has application in the west. 
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