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Why Does Technology Matter?
Bigger than just reduction of management inputs and environmental impacts

‐Legislative impact

Why Does Technology Matter?
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Subcommittee on MN Water Policy 

103G.261 WATER 
ALLOCATION PRIORITIES
“Businesses, under the 
guidance of the Commissioner, 
who have demonstrated water 
efficiency and conservation 
practices will be allowed 
limited access to 
irrigation water, as determined 
by the Agency, during times of 
water crises.”

Why Does Technology Matter?
Bigger than just reduction of management inputs and environmental impacts

‐Legislative impact
‐Improved public perception
‐Entice the next generation of turfgrass managers 

Why Does Technology Matter?
Bigger than just reduction of management inputs and environmental impacts

Why Does Technology Matter?

1 2

3 4

5 6



1/15/2023

2

Topics discussed:
‐Painters 
‐Mowers
‐Sprayers/spreaders
‐Soil moisture sensors
‐Drones

Outline

Credit: GPS.gov

Credit: Trimble

Global Navigation Satellite System (GNSS)

Mapping Within‐Field Variability

Irrigation head

Within‐Field Variability – Artificial Turf

GNSS Technology GNSS Technology
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GNSS Technology GNSS Technology

GNSS Technology Athlete PerformanceGNSS Technology

Hype Cycle for Turfgrass Technologies

Modified from Gartner Hype Cycle
Gartner.com

Awesome!

Technology trigger

Peak of inflated expectations

Trough of disillusionment

Plateau of 
productivity

High resolution!

Easy, quick!

Marketing!

Scouting!

Solutions!
Cost

Training

Data processing

Data interpretation

Regulations

Clarity and ease on regulations

Skilled labor/infrastructure

Open‐source data processing software

Understanding of ROI

Meaningful management changes
What do I do 

with it?

Painters

Turf Tank

TinyLineMarker

TinyMobileRobots

Traqnology
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Painters

Considerations:
‐Accuracy
‐Tank size
‐Weight
‐Battery life 

Mowers

Husqvarna 

Toro 

ECHO 

Toro 

Greenworks 

Huntington Park (Columbus, OH)
Credit: Wes Ganobcik

Huntington Park (Columbus, OH)
Credit: Wes Ganobcik

Mowers

Considerations:
‐Regulations/safety
‐Time/battery life
‐Quality of cut
‐Maintenance 
‐Supervision
‐Mowing pattern

Ballpark Digest

GCM

Mowers

TURFLYNXGraze Mower
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‐Individual nozzle control
‐Minimizes overlapping
‐Sprays within boundaries
‐Variable‐rate applications

GPS Sprayers

On‐Going TAMU GPS Sprayer Study

As the level of technology and applicator experience 
increases, how much more efficient are applications?
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GPS Spreaders GPS Spreaders

‐Works only with hydraulic controlled spreaders
‐Precise spinner speed control of swath width
‐Precise belt speed for automatic rate control

Credit: Spectrum Technologies, POGO, and Campbell Scientific

Soil Moisture/Salinity Sensors

In‐Ground Soil Moisture/Salinity Sensors

Toro

Spiio

Soil Scout

Soil Moisture

‐A lot can go wrong in the construction phase

‐Native soils high in silt and clay = higher VWC and slower 
infiltration rates

‐Soil moisture + traffic strongly effects turfgrass cover, surface 
hardness, and shear strength over time (Dickson et al., 2018)

‐Soil moisture variability can impact athlete‐ and ball‐surface 
interactions (Straw et al.)
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Athlete Biomechanics Soil Moisture Management Strategies

Wouldn’t Aerial Data Be Easier?
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DJI Matrice 300 RTK

DJI Phantom 4

Drones

DJI Mavic Mini 

Autel Evo Nano

Parrot Bebop

Draganfly Commander II Quantum Trinity F90+ EVTOL

Flying Drones

‐When do you need a license?
‐How do you obtain a license?
‐How do you study for the test?
‐How do you get approval to fly?
‐How high can you fly?
‐Where can you fly?
‐When can you fly?
‐How to you keep flight records?  

Healthy = 0.77 Stressed = 0.43

46% NIR 6% Red 40% NIR 16% Red

(46‐6/46+6) (40‐16/40+16)

NDVI (Turfgrass Quality)

NIR and GreenBlue VI [(G − B)/(G + B)] 
detected drought stress >5 days before 

decreases in turfgrass quality. 

Wouldn’t Aerial Data Be Easier?

Source: Hong et al.,  2019

Results indicated Tc measurements via the sUAS 
detected rises of Tc in 15 and 30% compared with 100% 
ET plots, corresponding with declines in VWC, before 

drought stress became visible. 

Wouldn’t Aerial Data Be Easier?

Source: Hong et al.,  2019
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It’s Complicated: Native Soil

Source: Straw et al.,  2020

It’s Complicated: Sand‐Based

Source: Straw et al.,  2020

Caturegli et al. 2016. Unmanned aerial vehicle to estimate nitrogen status of turfgrasses. PloS one, 11(6), e0158268.

14 different 
application rates 
ranging from 0 to 
250 kg ha‐1 of N.

Variable‐Rate N Fertilization

“UAV imagery can adequately assess 
the N status of turfgrass and its 
spatial variability within a species, so 
for large areas, such as golf 
courses,…, UAV acquired data can 
optimize turf management.”

Caturegli et al. 2015. GeoEye-1 satellite versus ground-based multispectral data for estimating nitrogen status of
turfgrasses. International Journal of Remote Sensing, 36(8), 2238-2251.

Linear gradient of 
applied N: 0 to 190 kg 
ha‐1 for cool‐season 
turfgrasses.Perennial ryegrassTall fescue

“The GeoEye‐1 satellite 
can adequately assess 
the N status of different 
turfgrass species and its 
spatial variability within 
a field...”

Variable‐Rate N Fertilization

Zoysiagrass
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Tissue N (%) NDVITissue N (%) Elevation (m)Tissue N (%) Clay (%)

Satellite Technology 

FieldTurf Field Genius Drones for Targeted Weed Control?

Credit: Dr. Muthukumar Bagavathiannan and Bishwa Sapkota, Texas A&M

Potential Challenges of RPAAS in Turfgrass

‐Cost
‐Urban areas
‐Connectivity
‐Objects
‐Drift
‐Efficacy
‐Adoption
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Final Thoughts
Thank You!

Weston Floyd, CSFM
Research Specialist II
Texas A&M University
w.floyd@tamu.edu

Chase Straw, Ph.D.
Assistant Professor

Texas A&M University
cstraw@tamu.edu
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