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Review: What is IPM?

IPM, or integrated pest management, is an ecosystem-
based strategy that focuses on long-term prevention of 
pests or their damage through a combination of 
techniques such as biological control, habitat manipulation, 
modification of cultural practices, and use of resistant 
varieties.



Review: What is IPM?

u In research conducted in agronomic cropping systems, 
IPM strategies resulted in 
u significantly reduced pest incidence of 32-75%
u reduced total input costs of 15-21% 
u an increase in net profit of 54-88% 
u And improved conservation of natural enemies over non-IPM 

areas

Dhawan, A. K., Singh, S., & Kumar, S. (2009)



Review: What is IPM?

Preventative Cultural

BiologicalMechanical

Chemical

Responsible sourcing of: 
• Seed
• Sod
• Compost
• Topsoil/Topdressing Material
• Or any other introduced product

Appropriate cultural practices to 
optimize turfgrass health: 
• Mowing
• Irrigation
• Fertilization
• Cultivation (aeration, verticutting) 

• Erecting Barriers
• Using Traps
• Hand-pulling or physical removal
• Sanitation 
• Mowing  (fire ants, mites, select 

weeds)

Introduction of protection of “natural 
enemies” 
• Conservation: avoiding use of 

pesticides that kill natural predators
• Augmentation: release of natural 

enemies (predators, parasites, 
pathogens)

Use of chemical pesticides (based on 
action threshold)
• Herbicides
• Fungicides
• Insecticides
• Nematicides



Outline: Steps for Designing an IPM 
Program for Turfgrass

1. Develop a Record Keeping Program 
2. Assess Site Conditions and Characteristics 
3. Survey Pests at the Site 
4. Determining Pest Response Threshold Levels 
5. Decide whether control measures are appropriate

1. Mechanical
2. Biological
3. Chemical 



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

A good turf 
manager is 
ORGANIZED



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

Maps are VERY helpful



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

Draw by hand, use copies 
of existing maps/diagrams, 
or create new ones in basic 
software programs. 

Use maps and records to 
1. Track pest infestations 
2. Track turf health and 

performance
3. Track management practices 



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

Recurring 
Large Patch

Thin Turf, 
goosegrass
infestation

Use Google Earth



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

Areas can be divided up in sections to track 
site-specific management needs. 

You can defer to using basic 
quadrants/halves, or create sections based 
on known variability and site-specific needs.



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program
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In addition to tracking management practices 
including inputs, irrigation scheduling, etc – keep 
track of when and where pests appear or turf 
appears weakened. This will help you to better 
target and time control methods. 

Targeted applications are generally more cost-
effective than broad-spectrum applications. 



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

• Commercial landscapes, parks, and 
campuses can be divided into units 
based on priority

• High priority = greater visibility, more 
inputs



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

There are even some apps 
that can help you both 
with mapping and 
managing your turfgrass
areas. 

Turfgrass Products will help 
you calculate area and 
fertilizer/seeding 
requirements.



Designing an IPM Program for Turfgrass Systems
1. Develop a Record Keeping Program

Track all management decisions 
using a detailed calendar 
including mowing, fertilization, 
irrigation, and pest control 
programs.

Google maps and similar 
applications will allow you to 
have a separate calendar for 
each field – and to grant 
permission to staff to share in 
updating responsibilities. 



Establish your baseline. What site-related information will 
affect the health of your turfgrass and the degree to which it 
can withstand pest infestation?

Considerations 
u Species Characteristics and Appropriateness 
u Shade/Lighting
u Drainage
u Compaction
u Restricted Air Movement 
u Nutrient Management 
u Current Cultural Program

uMowing
u Irrigation
uCultivation 

Designing an IPM Program for Turfgrass Systems
2. Site Assessment



Baseline Information on BMPs
BMP: Best Management Practices

Extension and Other 
University Resources 

Sports Fields: 
www.stma.org

Golf Courses:
www.gcsaa.org

Texas BMP Template 
Anticipated Spring of 
2020



Baseline Information on Appropriate 
Species and Cultivar Selection 

Extension and Other University Resources 
National Turfgrass Evaluation Program (NTEP)

https://ntep.org



Advanced Approaches to 
Site Assessment

u Remote Sensing Technology
u UAV

u Satellite Imagery 

u Handheld and Mobile Sensor Devices 
u NDVI Meters

u VWC meters (TDR/Capacitance Probes) 

u EC Meters

u Infrared Thermometers 



Handheld versus mobile data acquisitions for spatial analysis 
of natural turfgrass sports fields
Straw, C. M., Grubbs, R. A., Tucker, K. A., & Henry, G. M. (2016).

Properties Measured: 

• Soil Moisture
• Soil Compaction
• Turfgrass Vigor 

X     4 Sports Field Locations 
Athens, GA 

And 2 different sampling grid sizes: 
4.8 × 4.8 m and 4.8 × 9.6 m 

Research for Advanced Site Assessment



Handheld versus mobile data acquisitions for spatial 
analysis of natural turfgrass sports fields
Straw, C. M., Grubbs, R. A., Tucker, K. A., & Henry, G. M. (2016).

Handheld Devices 

Field Scout TDR 300 
Soil Moisture Meter

($1500 with similar devices 
ranging from $250-$2000)

Field Scout SC 900 Soil 
Compaction Meter 

($2,000 with similar devices ranging from 
$150 – $2,000)

Field Scout CM 1000 NDVI 
Meter

(~$3,000 but similar devices are 
closer to $1,000)



Handheld versus mobile data acquisitions for spatial 
analysis of natural turfgrass sports fields
Straw, C. M., Grubbs, R. A., Tucker, K. A., & Henry, G. M. (2016).

Mobile Device 

Toro Precision Sense 6000

• GPS
• Volumetric Water Content
• Soil Compaction/Penetration 

Resistance
• Soil Salinity
• NDVI



Spatial Maps 

• NDVI (Normalized Difference Vegetation 
Index) 

• Correlates to Plant Vigor 
• 0 to 1, 1 = “best” ‘

• Similar patterns between handheld and 
mobile devices, but at different 
magnitudes. 

• Data collected at 4.8 × 4.8 m and 4.8 ×
9.6 m sampling grids did not differ greatly 
throughout the study on any field

Conclusion: Handheld NDVI meters can 
effectively demonstrate general spatial 
trends that correspond to turfgrass vigor, 
while perhaps not doing so at quite the 
same magnitude as mobile devices. Straw, C. M., Grubbs, R. A., Tucker, K. A., & Henry, G. M. (2016). Handheld versus mobile data 

acquisitions for spatial analysis of natural turfgrass sports fields. HortScience, 51(9), 1176-1183.



Spatial Maps 

• Volumetric Water Content (VWC)
• %VWC used as a parameter for 

measuring soil moisture 
• Similar patterns between handheld 

and mobile devices, but at different 
magnitudes. 

• Data collected at 4.8 × 4.8 m and 4.8 
× 9.6 m sampling grids did not differ 
greatly throughout the study on any 
field

Conclusion: Handheld VWC meters can 
effectively demonstrate spatial trends in 
soil moisture, while perhaps not doing so 
at quite the same magnitude as mobile 
devices. 

Straw, C. M., Grubbs, R. A., Tucker, K. A., & Henry, G. M. (2016). Handheld versus mobile data 
acquisitions for spatial analysis of natural turfgrass sports fields. HortScience, 51(9), 1176-1183.



Spatial Maps 

• Penetration Resistance (MPa)
• Data collected at 4.8 × 4.8 m and 4.8 
× 9.6 m sampling grids did not differ 
greatly throughout the study on any 
field

Conclusion:
Results for penetration resistance were 
more erratic and presented with less 
consistency between mobile and 
handheld sensor devices with mobile 
devices perhaps being more accurate. 
This should be a consideration by turf 
managers attempting to map spatial 
variability of this particular property.

Straw, C. M., Grubbs, R. A., Tucker, K. A., & Henry, G. M. (2016). Handheld versus mobile data 
acquisitions for spatial analysis of natural turfgrass sports fields. HortScience, 51(9), 1176-1183.



Designing an IPM Program for Turfgrass Systems
3. Survey Pests at the Site 

Late Winter/Early Spring (Feb – Apr) Late Summer/Early Fall (Aug – Oct) 
Evaluate efficacy of winter weed 

control 
Evaluate efficacy of summer weed 

control 

Summer weeds are young and 
easier to control than in the late 

summer or fall

Both summer and winter weeds 
may be present at this time to 

allow for thorough identification 

Good time to evaluate for site 
modification before primary 

growing season 

Winter weeds are young and 
easier to control than in the spring. 

• Two comprehensive scoutings per year for weeds
• Less comprehensive scoutings and general observation notes should be made throughout the summer to 

evaluate effectiveness of spring treatments and turfgrass performance
• Utilize employees 



Designing an IPM Program for Turfgrass Systems
3. Survey Pests at the Site 

Pest Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Fall Armyworms T T T T

White Grubs A A A T T S S
Chinch Bugs S S S T T T T S S
Mole Crickets S S T T T S S S S

Bermudagrass Mites S T T T T T T S



Designing an IPM Program for Turfgrass Systems
3. Survey Pests at the Site 

• Disease scouting can be trickier, as preventative control methods 
(cultural and chemical) are often most effective 

• Important to track environmental conditions AND site history 

Large Patch Take-All Root 
Rot

Gray Leaf 
Spot

Pythium Blight



Large Patch
Rhizoctonia solani

Take-All Root Rot
Gaeumannomyces

graminis var. graminis

Gray Leaf Spot
Pyricularia grisea

Pythium Blight
Pythium spp.

High fall N applications Excessive shade Hot, humid conditions Warm, humid conditions

Excess moisture, poor 
drainage

Herbicide injury Shade Prolonged overcast periods

Soil temps between 50 and 
70 F 

Nutrient imbalances N-deficient areas Restricted air movement

Shade Soil compaction St. Augustinegrass Tarping/Covering

Poor drainage Temperature extremes Poor drainage

Excess thatch Environmental stress Excess thatch

Symptoms: most visible in 
spring

Symptoms: spring and fall, 
but can appear in summer 
under extreme stress

Symptoms: Appear in the 
summer under hot, humid 
conditions

Symptoms: Appear in 
warm, humid periods 
starting in the spring

Treatment: spring and fall, 
but preventative fall 
applications tend to be 
more effective 

Treatment: spring and fall Treatment: summer, if 
severe. N to stimulate 
growth. Mow frequently. 

Treatment: Preventative 
treatments during 
prolonged warm, humid 
periods are most effective. 
History of disease also 
important.



5 Primary Considerations
1. Economics 

2. Health and Safety Concerns 

3. Aesthetic Concerns

4. Public Opinion 

5. Legal Concerns 

Designing an IPM Program for Turfgrass Systems
4. Set Action Thresholds



Designing an IPM Program for Turfgrass Systems
4. Set Action Thresholds

Low Thresholds High Thresholds



Designing an IPM Program for Turfgrass Systems
4. Set Action Thresholds

• Parks and school grounds where kids actively play will 
present a unique challenge

• Pests can be a safety concern 
• Tripping hazards
• Insect allergies 
• Ticks and fleas 

• Action threshold should be low, while threshold for 
pesticide use should be high
• Exhaust cultural, mechanical, and natural control 

methods first
• Keep pesticide use to a minimum and use 

products with a lower risk factor



Designing an IPM Program for Turfgrass Systems
5. Decide whether control measures are 
appropriate

• Erecting Barriers
• Using Traps
• Hand-pulling or physical 

removal
• Sanitation 
• Mowing  (fire ants, mites, 

select weeds)

Introduction of protection 
of “natural enemies” 
• Conservation: avoiding 

use of pesticides that kill 
natural predators
• Augmentation: release of 

natural enemies 
(predators, parasites, 
pathogens)

Use of chemical pesticides 
(based on action 
threshold)
• Herbicides
• Fungicides
• Insecticides
• Nematicides

Mechanical Control Biological Control Chemical Control



Research question: Is fraze mowing a viable 
option for reducing seed populations in turfgrass 
stands with heavy existing Poa annua
populations?

u Bermudagrass and zoysiagrass

u Fraze mowing implemented using a Koro 
Topmaker (KTM 1200, Campey Imants, Rocky 
Mount, NC) affixed to the power-take off (PTO) 
assembly of a tractor

u Three mowing timings (May, June, July) 

u Three mowing depths: 0, 1.5 and 3 cm

Fraze mowing as part of an integrated approach to managing annual bluegrass (Poa annua) 
Dr. Jim Brosnan (University of Tennessee) and Dr. Bryan Unruh (University of Florida) 

Inside Look #3: On-going Research for 
New Mechanical Control Methods



Inside Look #3: On-going Research for 
New Mechanical Control Methods



Inside Look #3: On-going Research for 
New Mechanical Control Methods

• Recovery of the turfgrass species in fraze-
mowed plots is being assessed using digital 
image analysis

• The number of annual bluegrass plants in 
each plot will be quantified at each winter 
and spring using a 25 x 25 cm grid placed in 
five locations at the center of each plot.

Similar published research available now:  
Green, T. O., Kravchenko, A., Rogers, J. N., & Vargas, J. M. (2019). Annual 
Bluegrass: Emergence of Viable Seed in Various Putting Green Sites and Soil 
Removal Depths. HortTechnology, 1(aop), 1-5.



u Repeated use of pesticides with the same 
site/mode of action will select for resistant 
pests. 

u These uncontrolled pests will reproduce, 
leading to an increased prevalence of 
resistance within a local population. 

u That population can move off-site 
independently, on equipment or even on 
athletic attire, shoes, etc.

A Quick Reminder: Pesticide 
Resistance 



Tips for Preventing Pesticide Resistance

u Implement IPM to reduce the need for pesticides, and improve efficiency of 
pesticide programs

u Rotate modes of action – not just active ingredients – and do so frequently.

u Some weeds can develop resistance in just 2 years when a product is used heavily 

u Apply products at the appropriate times to improve efficacy 

u Always follow label stipulations regarding use and applications rates 

A Quick Reminder: Pesticide 
Resistance 



Questions?


