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Sports Field Management
• Athletic fields often blamed first for poor 

athletic performances

• Monetary inputs for field management are 
insufficient and usually an afterthought             



Athlete Injuries
• Injuries will always occur

• Focus is primarily placed on safety equipment



Athlete Injuries
• Field playability is also linked to player safety

Geoff Burke, USA TODAY Sports



Artificial Turf vs. Natural Grass Sports 
Fields
• Neither are management free

• Both exhibit field variability

• Injuries occur on either                                                       
surface

• Focus needs to be                                               
on player safety                          
and field playability 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj2o63CjMTYAhVD5YMKHYJ6Aq8QjRwIBw&url=http://sites.psu.edu/siowfa16/2016/09/08/grass-vs-turf-which-is-safer/&psig=AOvVaw1Ql8WwRtub6u2yX78CHOPf&ust=1515354221728036


Performance Testing
• Gather information about your field/facility

• Use everything from low to high tech

• Due diligence should outweigh legal concerns 



Field Playability

•Player-Surface Interactions:
• Compaction

• Hardness

• Traction

• Uniformity

• Wear Tolerance

The New York Times



• Collaboration with UGA Biomechanics Lab and 
Rec Sports

• Potential relationship between within-field 
variation and ground-derived injuries.

• Agronomic conditions present at exact moment 
of injury not known.



Straw et al. (2018)



Causes of Within-Field Variability
• Natural Occurrence

• Field use
• Sport specific
• Frequency

• Cultural practices
• Irrigation
• Aerification
• Etc.

• Pests
• Diseases
• Insects
• WEEDS



Why are weeds a problem?
• Weeds can lower the aesthetic quality of the 

field.

• Weeds often outcompete the desired turfgrass 
species for resources.

• Weeds can directly influence playability and 
player safety
• Ball- and player-surface interactions

• The presence of weeds often expose other 
underlying agronomic issues.
• Excess compaction
• Drainage issues
• Excess or lack of fertility 

• Weeds shorten field longevity.



Field Longevity (Brosnan et al., 2014)



Weed Management
• Weeds and other pests are becoming           

more difficult to control.
• Resistance concerns

• EPA and local regulations on pesticide use

• Lack of available labor

• Over-use of fields

• Many sports turf managers are 
implementing site specific weed 
management.



Knowledge Gaps
• Limited associations between laboratory and 

field research with regards to field conditions 
and athlete biomechanics.
• Research relating field conditions and injury 

occurrence have primarily been in situ. (Orchard et al., 2005; 

Hales and Johnson, 2019; Straw et al., 2018) 

• Athlete biomechanics research has been primarily 
laboratory based. (Dixon et al., 2008; Guisasola et al., 2009; Stiles et al., 2011)

• Limited studies on how weeds specifically 
impact player safety and field longevity. 



Athlete Response to 
Turfgrass Systems Using 
Ground Reaction Platforms



Objective
• To develop a ground reaction platform that can 

accurately describe the interaction between 
athletes and various turfgrass systems.

• This device will help identify the exact field 
conditions that may lead to an increase in 
injury occurrence.
• Turf species

• Canopy heights

• Soil profiles 

• Weed presence

• Other agronomic conditions



Ground Reaction Platform



Materials and Methods
• Platforms containing different turfgrass systems 

will be transported to UGA Biomechanics lab.

• Surface hardness, soil compaction, and soil 
moisture will be measured immediately prior to 
athlete interaction.

• University-level male and female athletes will be 
recruited to perform maneuvers on the platforms, 
such as:
• Walking
• Running
• Jumping
• Cutting 



Data Collection
• A portable force plate underneath the 

platforms along with an eight-camara motion 
capture system will be utilized to collect kinetic 
and kinematics data.

• Reflective markers will be attached to the lower 
limbs of the participants.





Preliminary Results
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Preliminary testing of the prototype ground reaction platform consisted 
of performing a jump maneuver on ~7cm of sand and artificial field turf 

(no crumb rubber infill material).

Plate Alone Artificial Turf Sand



Effects of Weed Pressure 
and Traffic on Athletic Field 
Playing Quality



Objective
• Previous research evaluated playing quality of 

monocultures of common turf weeds, however 
this is rarely the case. 

• Therefore, the objective is to evaluate athletic 
field playing quality with various amounts of  
weed pressure under simulated traffic.



Materials and Methods
• Establish running lane plots of hybrid 

bermudagrass with various amounts of weed 
pressure.
• Goosegrass, poa annua, white clover, etc.

• Simulate game traffic using a device similar to the 
one below. 

• Evaluate playing quality throughout the length of 
the trial.
• Surface hardness
• Soil compaction
• Turf quality
• Shear strength 



Check
0% Weed 
Pressure

25% Weed 
Pressure

50% Weed 
Pressure

100% Weed 
Pressure



Effect of Common Overseeding 
Practices on Player Safety and 
Playability



Objective
• Warm-season sports fields overseeded with 

perennial ryegrass may have different 
properties than those of hybrid bermudagrass 
or ryegrass alone.

• Limited associations between common 
overseeding practices and player safety.

• Therefore, the objective is to evaluate the 
effects of overseeding on player safety.



Materials and Methods
• Establish running lanes similar to the study 

above with hybrid bermudagrass overseeding 
with various rates of perennial ryegrass.

• Simulate game traffic and evaluate playing 
quality similar to the study above.
• Surface hardness
• Soil compaction
• Turf quality 
• Shear strength

• Implement the ground reaction platform in the 
UGA Biomechanics lab.



Check
Non-overseeded

5 lb. ryegrass 
seed per 1000 ft2

10 lb. ryegrass 
seed per 1000 ft2

20 lb. ryegrass 
seed per 1000 ft2



Expected Results
• Establish a more inclusive way of testing 

playing surface quality and player safety by 
implementing the ground reaction platforms 
into a biomechanics lab setting.

• Establish a threshold approach to controlling 
weeds in sports fields to provide safer playing 
surfaces to recreational fields.

• Establish a recommended rate of ryegrass 
overseeding based on player safety data.



Questions?


