
 
creeping bentgrass and annual 
bluegrass at approximately 70% to 
30%, respectively, and at TGC 
creeping bentgrass, annual 
bluegrass, and rough bluegrass at 
approximately 50%, 40%, and 
10%, respectively.  The 
experimental design is a random 
complete block, replicated six 
times. The study incorporated 
applications of the fungicides 
Banner Maxx; (propiconazole) and 
Daconil Ultrex; (chlorothalonil) in 
the fall/winter and spring.  The 
rates used are 1 fl oz/1000 ft

2
 of 

propiconazole and 3.2 oz /1000 ft
2
 

of chlorothalonil with 2 gallons/ 
1000 ft

2
 of water as the carrier.   

 

Since the major goal of the study 
is to see if there is a correlation 
between climatic conditions and 
the timing of fungicide 
applications, the following 
equipment and procedures are 
being utilized: Spectrum 
Technologiesôs, Model 450 
watchdog weather loggers with the 
900 series and the 2000 series 
watchdog weather stations 
(Spectrum Technologies, Inc., 
East - Plainfield, Illinois) to record 
atmospheric temperature, relative 
humidity, soil temperature, and 
precipitation amounts.  In addition, 
six RZ Wireless soil sensors 
(Advanced Sensor Technology, 
King of Prussia, PA) were installed 
at each location with equal 
distance between each sensor to 
measure soil moisture, 
temperature, and salinity.  Each 
sensor is equipped with two 
probes which were installed at the 
one and three-inch soil horizons  
 

(continued on page 4) 

 

Climatic Conditions and 
Timing of Fungicide 
Applications ï Continuing 
Research for Dollar Spot 
Management in Fairways   
 

Ongoing research is being 
conducted by the Department of 
Plant Pathology to answer key 
questions for the best approach 
to manage dollar spot 
(Sclerotinia homoeocarpa) in 
fairways.  Mr. John Koenig, a 
graduate student, is heading up 
a portion of this work involving 
the monitoring of climatic 
conditions and evaluation of the 
best timing for fungicide 
applications to asymptomatic 
(before dollar spot symptoms 
develop or are seen) turfgrass to 
maximize the delay of dollar spot 
development and severity 
throughout the growing season. 
The objective is to correlate 
under what climatic conditions 
fungicide applications should be 
made, in the late winter or early 
spring, to maximize the impact 
on the pathogen in the turfgrass 
ecosystem and delay the onset 
and severity of the disease. It is 
thought that during certain 
environmental conditions the 
pathogen is more ñvulnerableò to 
fungicide applications such that 
applications can be strategically 
timed to maximize chemical 
effectiveness. 
 

This study is being conducted in 
two locations, one at The Ohio 
State University, Ohio Turfgrass 
Foundation Research and 
Education Facility (OTF) and the 
other is at The Golf Club of New 
Albany (TGC). The composition 
of the fairway turf at OTF is  
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GOLF TURF TIPS 
Thoughts on Sand Capping - Ed McCoy and Karl Danneberger 

 
Sand capping of golf course fairways generally consists of adding a 2- to 4-inch layer of sand or a sand mix to the surface 
of the fairway area. The reasons for this are principally to improve playability when commonly fine-textured native soils are, 
at times, wet and soft. Additional benefits that may be associated with a sand cap include compaction resistance, 
increased water infiltration rate, better root zone aeration, and where appropriate better leaching characteristics where 
poor irrigation water quality (high salt) is used. 
 
Yet, there are potential problems that may arise from installing a sand cap. One problem occurs when the sand moves or 
shifts under foot and vehicle loads. This can cause a rough and potentially rutted playing surface. In temperate regions the 
establishment of cool season turfgrasses is often difficult and slow contributing to the lack of stability. Another problem that 
may occur is the accumulation of excess water within the sand cap due to the shallow layering over slowly permeable 
native soil. 
 
An alternative means of establishing a sand layer on fairways is a heavy frequent topdressing program. In general, the 
sand layer that develops is more stable, but similar problems associated with sand capping exist. Considering that 
installing a sand cap represents a very expensive investment, it is important to mitigate these potential problems as best 
as possible. 
 
Sand Bearing Capacity and Strength - Sand that moves or shifts under load has an inadequate bearing capacity, where 
bearing capacity is the maximum contact pressure the sand can withstand without producing shear failure. Thus bearing 
capacity is closely related to the shear strength of the sand. Recent work at Michigan State (Crum et al., 2003) and Penn 
State (Yi et al., 2002) has shown that shear strength is further related to the properties of the sand. Sand and mix factors 
that have been considered include sand particle size, sand size uniformity, particle shape, and amendment with soil or 
peat. 
 
The Michigan State work principally examined the interaction between sand size and uniformity using sands ranging in 
size from finer (D50 = 0.3) to coarser (D50 = 0.6) and either more uniform (CU = 1.8) or less uniform (CU = 3.0). Lab 
measurements showed the coarsest and most uniform sand to be the weakest. Yet, decreasing the uniformity of this sand 
added a degree of strength. Overall, however, the finest sand showed the greatest strength regardless of whether it was 
more or less uniform in particle sizing. 
 
In addition, field measurements on existing greens showed the benefit of amending sand with soil where 10% by volume 
added sandy loam generated about twice as much bearing capacity than an unamended sand. 
 
Lab measurements at Penn State, using a cubic-triaxial tester, showed that a uniform, finer (D50 = 0.38) sand had greater 
strength than uniform, coarser sand (D50 = 0.68) with a round sand shape showing a lower strength than an angular sand 
shape. Yet, overall, size was a more important factor. When considering less uniform sands, the lowest strength was again 
observed for round grains as compared to other sand shapes, but this response was modulated through the addition of 
20% vol sphagnum peat to the point where sand shape was immaterial. 
 
Taking the Michigan State and Penn State results together, it appears that coarse and uniform sands have the lowest 
strength and reducing uniformity adds to strength more so for the coarser sand than the finer sand. Sand shape appears to 
only play a role if the sand is rounded, in this case weakening the sand. Amendment with peat or soil, on the other hand 
serves to strengthen sands such that the shape effect disappears. Indeed, it was these amended sands that appear to 
have the greatest strength. 
 
Sand Cap Permeability and Drainage - But if these sand caps are to drain, they must first have adequate permeability. 
Here also we know that properties of the sand or mix can influence permeability values. Thus, all other things being equal, 
finer sands have lower permeability than coarser sands, less uniform sands have lower permeability than more uniform 
sands, and soil-amended sands have lower permeability than unamended sands (McCoy et al., 2004). Yet for a deeper 
insight, letôs look at these factors in the order of the magnitude of their response on permeability. 
 
Within the range of commonly used root zone sands, permeability decreases by about 3 in h-1 for every unit increase of 
CU (adapted from Zang and Baker, 1999). So modestly reducing sand uniformity to increase strength does not pose a 
great risk with regard to root zone permeability. Given an unamended, uniform sand, permeability decreases with the 
square of the D50 value, so while using finer sand adds strength, it does so with somewhat of a risk on permeability. 
Finally, amending sand with 10% silt and clay can result in an order of magnitude (10-fold) decline in permeability; yielding 
the greatest risk. 

Continued on Page 3 
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SPORTS TURF TIPS 
Buckeye Sports Turf: Onward 
& Upward! 
Pam Sherratt, OSU Department of 
Horticulture & Crop Science 
 

 
   
Congratulations to Chris Fox, (left, 
with Joe Motz) named the 2008 Sports 
Turf Student of the Year. The award, 
given in honor of industry pioneer Joe 
Motz, recognizes a student that 
personifies excellence both in the 
classroom and in the sports turf 
industry. As part of his studies, Chris 
interned at OSU Athletics and The 
Cleveland Browns. Since graduation 
he has accepted a position at 

Columbus Crew Stadium as an 
assistant groundsman. Previous 
winners include Erica Titus, Rodney 
Bockwrath, Wes Appelfeller, and 
Russell Horn. 
   
Buckeyes on the Move: Wes 
Appelfeller has left Columbus Crew 
Stadium to take up a position with 
Dave Mellor at the Boston Red Sox. 
The new Director of Stadium Grounds 
at Columbus Crew is Brett Tanner, who 
graduated in 2007. Another graduate 
from 2007, Russell Horn, has returned 
to the Buckeye State. Russell left the 
Washington Redskins to take a 
position at the Cleveland Browns with 
Chris Powell. Brian Holtzapfel has left 
the LA Galaxy to take a Head 
Groundsman position at Loyola 
Marymount University in CA. Current 
senior, Jeff Boll, will be joining Brian in 
California as an assistant this summer.  
And last but not least, Brad Kammer 
has a taken a new position with the 
Myrtle Beach Pelicans. 
 
    
 
 
    
  

 

Internships: Two sports turf students 
will be crossing the pond this summer 
ï John Torres will be interning at 
Arsenal Football Club in London and 
Ben Jackson will be interning at  
 
Blackburn Rovers Football Club in 
Lancashire. Both clubs are in the 
Premier League with first class 
academies attached to the club. Benôs 
internship is being sponsored by 
Blackburn goalkeeper, ex-USA soccer 
player and Ohio native, Brad Friedel.  
The International Internship Program 
can be reached through:  
http://top.osu.edu 
Closer to home, sports turf student Joe 
Kirschner will be interning at the 
Cincinnati Reds with Doug Gallant this 
summer. 
England Tour: In the fall, Pamela 
Sherratt, Matt Williams and Dr. Karl 
Danneberger will be taking a group of 
turf and landscape horticulture 
students to England on a study tour to 
include Manchester United Football 
Club and Royal Birkdale Golf Course, 
home of the 2008 British Open 
Championship. 
     
 
 
    
  

Continued from Page 2   
Finally with regard to drainage of sand capped fairways, selecting an adequately permeable sand may still be insufficient for 
adequate drainage within all areas of the fairway. It should be anticipated that some supplemental drainage would be required 
in the funnel shaped, low elevations portions of the sand-capped area. These supplemental drainage steps may include 
installing a drainage array, performing sand slitting, or perhaps periodic deep tine or similar treatments may be sufficient. 
 

Integrating Strength and Permeability - So in conclusion, and relative to the information available on this emerging issue, it 
seems reasonable to suggest the following: Avoid coarser (D50 >= 0.5), uniform (CU <= 2.5), and well rounded sands. Then 
there is a choice. On the one hand, uniform, finer sands (0.2 < D50 < 0.4) would seem perfectly acceptable as would coarser 
(0.4 < D50 < 0.6), less uniform (2.5 < CU <= 3.5) sands. Addition of soil to a mix would only be acceptable at very modest 
amounts, and then only to a coarser sand. Peat amendment may also be considered, but the cost may be prohibitive. Of 
course, with time, even a weak sand supporting turfgrass should gain strength as it becomes contaminated with fines, builds 
organic matter, and the turfgrass cover and thatch buffers it from shearing forces. Finally, one should anticipate localized 
drainage issues when the underlying native soil is fine-textured. If positive water pressures develop in the sand cap (i.e. the 
cap becomes 'supersaturated') then all strength will be lost, regardless of sand type or mix composition. 
 

Note: Uniform sand with D50 value equal to 0.5 would be one with essentially 50% coarse and 50% medium sized particles. 
Uniform sand with D50 value equal to 0.2 would be one with essentially 70% fine (USDA) and 30% medium sized particles. 
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OSU PLANT PATHOLOGY RESEARCH  UPDATE - Continued from page 1 
 

to capture the root zone conditions. Disease severity is rated by counting the number of Dollar Spot Infection 
Centers (DSIC) per plot and the use of digital imagery analysis to acquire percent disease symptoms.  The digital 
imagery ratings are calculated by taking pictures of the plots, uploading those pictures into the software Assess 
(APS Press, St. Paul, MN) which distinguishes healthy turfgrass from infected turfgrass plant tissue to arrive at a 
percent disease area of the plot based on different colors of the turf. 
 

To date there are still many unanswered questions, however, in the past several years applications made in mid-to-
late April in central Ohio significantly delayed the onset of dollar spot and reduced disease severity. With the 
collection and analysis of climatical data this year it is desired that a correlation can be made so more precise timing 
of fungicide applications can be made. This research may also lead to a better understanding of the dollar spot 
disease life cycle and future advances in more effective management of the disease. As additional information and 
findings result from this research it will be printed in the OTF Newsletter.  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

LAWN CARE TIP 
Dr. David Gardner, OSU Department of Horticulture & Crop Science 
 

Early Postemergence Crabgrass Control Options 
In order for a preemergence herbicide to be effective, it must be applied before weed seed germination that occurs after the 
last killing frost of the season. Typically the herbicide must be applied before a rainfall or watered in within a certain period of 
time. Check the label for specifics. Because of this, we usually like to allow for about a 3 week window of safety and prefer to 
target the application accordingly.  In the Midwest it is common to time the application by when Forsythia come into full bloom 
(around April 15). 
 
Now that it is too late to apply a Preemergence Herbicide, you have a couple of options.  You can wait and treat the 
crabgrass with a postemergence herbicide, such as fenoxaprop-ethyl (Acclaim®) or quinclorac (e.g. Drive®).  Or, if you are 
within about 4-6 weeks of the traditional preemergence herbicide application deadline (between April 15 and June 1) and your 
emerged crabgrass has not yet tillered, you can apply one of the products that offers both pre- and early postemergence 
control of crabgrass.  Dimension® (active ingredient Dithiopyr) has traditionally served this niche in the market.  It is an 
excellent preemergence herbicide but also will control 1-2 leaf crabgrass postemergence.  A new product from FMC, called 
Echelon®, combines the herbicides sulfentrazone and prodiamine and also will afford excellent preemergence control and 
some postemergence control of 1-2 leaf crabgrass. 

OTF Calendar of Events 
July 14, OTF Regional Seminar, Sylvania CC, Sylvania 
August 13, OTF/OSU Turfgrass Research Field Day, Columbus 
October 6, OTF Golf Tournament, Westfield Group Country Club, Westfield 
December 8-11, Ohio Turfgrass Conference & Show, Columbus 
 
Call 888-683-3445 or visit www.OhioTurfgrass.org for details. 
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