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WHY?

• Turfgrass management is an art ... 

and a SCIENCE

• Enhance PROFESSIONALISM

• ENVIRONMENTAL Stewardship

• Fiscal RESPONSIBILITY

Sports Field Managers 

Have To Make

MANY DECISIONS!
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HOW?
DATA

and

DECISIONS

• Don’t be afraid to ask QUESTIONS

• Use data to INFORM decisions

• Apply SCIENTIFIC findings

• Conduct your own RESEARCH
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• Is this product even necessary?

• Are there better alternatives?

• Is this response actually from the active ingredient?

• What about the impact, duration, and consistency of the 

response?

• Are there objective, published research findings available?

• Could I first try this on a trial basis?

• Do the benefits justify the costs?

ASK
QUESTIONS!

(Carrow, 2000)

An Axis of Evil
(Bergstrom and West, 2020;

Baird, 2003)
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An Axis of Evil
(Bergstrom and West, 2020;

Baird, 2003)

Correlation vs Causation
(Bergstrom and West, 2020;

tylervigen.com)
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Selection Bias
(Bergstrom and West, 2020)

“This product is guaranteed to  

increase nitrogen uptake by ___ %”

“This cultivar requires _____ % 

less pesticide / fertilizer / water ...”

COMPARED TO WHAT??? 

WHY?
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The Scientific 
Method

1. Observations, Hypotheses, and Objectives

2. Experimental Design and Treatment Protocols

3. Data Collection and Analysis

4. Important Applications for Practitioners

The Scientific 
Method

Observation
• You have questions
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• Genuine Curiosity

• “Surprise Accidents”

• Difficult Challenges

• Required Alternatives

Observation

Observation
• You have questions

Hypothesis Testing
• Relationships and impacts

The Scientific 
Method
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• Assumptions

• Relationships

• Likelihood

Hypothesis 
Testing

Observation
• You have questions

Hypothesis Testing
• Relationships and impacts

Research Objective
• Improved understanding → better decision-making

The Scientific 
Method
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• Fill the knowledge gap

• What questions need answered?

• Make better decisions

Research 
Objectives

Materials
• Required resources

Methods
• Sound protocols

The Scientific 
Method
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• Experimental area

• Treatment application equipment

• Data-collection technologies

• Software

• Personnel

• Funding

• Time

Materials and

Methods

Watkins (2020) How much does turfgrass research cost?

• Sound and justifiable protocols:
• Maintenance philosophy

• Application intensity and frequency

• Sampling procedures

• Data collection

• Be diligent of your time!

• Comparisons against an untreated control
• e.g., UTC

Materials and

Methods
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Materials
• Required resources

Methods
• Sound protocols

Experimental Design
• Randomization and replication

The Scientific 
Method

• Completely-Randomized Design

Experimental 
Design

UTC TRT C UTC TRT B

TRT B UTC TRT A TRT C

TRT A TRT C TRT B TRT C

TRT B TRT A TRT A UTC

• How many treatments?

• How many replications?

(Davis et al., 2017)
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• Completely-Randomized Design

• Randomized Complete-Block Design

UTC TRT C TRT A TRT B

TRT A UTC TRT D TRT A

TRT B TRT D UTC TRT C

TRT C TRT A TRT B UTC

TRT D TRT B TRT C TRT D

Rep 1 Rep 2 Rep 3 Rep 4

• How many treatments?

• How many replications?

Experimental 
Design

(Davis et al., 2017)

• Completely-Randomized Design

• Randomized Complete-Block Design

• Split-Plot Design

UTC

MH1

TRT C

MH1

TRT A

MH1

TRT B

MH1

TRT B

MH2

UTC

MH2

TRT C

MH2

TRT A

MH2

TRT A

MH2

TRT B

MH2

UTC

MH2

TRT C

MH2

TRT C

MH1

TRT A

MH1

TRT B

MH1

UTC

MH1

UTC

MH1

TRT B

MH1

TRT A

MH1

TRT C

MH1

TRT B

MH2

UTC

MH2

TRT C

MH2

TRT A

MH2

Rep 1

Rep 2

Rep 3

• How many treatments?

• How many replications?

Experimental 
Design

(Davis et al., 2017)



1/31/2023

14

• Completely-Randomized Design

• Randomized Complete-Block Design

• Split-Plot Design

• Check-Plot Design

Experimental 
Design

Experimental 
Design

https://doi.org/10.1080/17461391.2018.1457083
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Data Collection
• Measured observations

Data Analysis
• Statistical comparisons

Data Dissemination
• A multitude of mediums

The Scientific 
Method

Data

Collection
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Data

Collection

Data

Collection
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Collaboration

• PARTNER with university researchers

• Develop well-defined research objectives

Data

Analysis

go.osu.edu/turfprograms

https://www.nifa.usda.gov/sites/default/files/resource/LGU-Map-03-18-19.pdf
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Data 
Dissemination HOW?
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https://sportsfieldmanagement.org https://tic.msu.edu/tgif/search/guided
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Components
• Abstract

• Introduction

• Materials and Methods

• Results and Discussion

• Conclusion

Scientific Research 
Publications

Components
• ABSTRACT

• Research summarization

Scientific Research 
Publications
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Components
• Abstract

• INTRODUCTION

• Background information

• Hypotheses

• Research objectives

Scientific Research 
Publications

Components
• Abstract

• Introduction

• MATERIALS AND METHODS

• Experimental area

• Treatment applications

• Imperial vs metric units

• Data collection & analyses

Scientific Research 
Publications
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Components
• Abstract

• Introduction

• Materials and Methods

• RESULTS AND DISCUSSION

• Environmental conditions

• ANOVA table

• Tables

• Figures

Scientific Research 
Publications

Analysis of Variance 
(ANOVA)

Statistical Significance

• ≤ 0.05 = significant

• > 0.05 = nonsignificant

“... we are 95% 

confident that these 

findings are a result of 

the treatment(s) and not

due to random chance”
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Analysis of Variance 
(ANOVA)

https://doi.org/10.2135/cropsci2017.10.0645

Means

Separation
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Means

Separation

https://doi.org/10.2135/cropsci2017.10.0645

Least Significant 

Difference
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Standard

Deviation

https://doi.org/10.1177/1754337119901090

Standard

Error

https://doi.org/10.2135/cropsci2017.03.0168
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Scientific Research 
Publications

Components
• Abstract

• Introduction

• Materials and Methods

• Results and Discussion

• CONCLUSION

• Implications and applications

• Connect with the authors!

DATA
and

DECISIONS

• Don’t be afraid to ask QUESTIONS

• Use data to INFORM decisions

• Apply SCIENTIFIC findings

• Conduct your own RESEARCH

•JUSTIFY your decisions using data
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Further Reading
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