1/15/2023

B

Technologies for Sports Field Management:

Current Trends and Future Applications
Chase Straw, Ph.D.
Weston Floyd, CSFM
Texas A&M University

Why Does Technology Matter?

Bigger than just reduction of management inputs and environmental impacts

-Legislative impact
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Why Does Technology Matter?

Bigger than just reduction of management inputs and environmental impacts

Subcommittee on MN Water Policy
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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
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Why Does Technology Matter?
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Outline Global Navigation Satellite System (GNSS) =~ ~ |
Topics discussed: e L .
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GNSS Technology GNSS Technology

. VT Grounds Crew @VT_proundscrew - May 24, 2021
Big Poppy. our @Turf_Tank robotic painter, is working hard this afternoon
1o paint the Steve n Practice field Tum Turfist

Latest turf news: Autonomous
mowers help cut costs,
improve conditions at NorCal
courses divr.it/R4PAIL
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GNSS Technology

Kyle Foreman &LoneStarTTC - 46m
Good news, pre-emergent worked, bad
news, we missed a spot.
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GNSS Technology

The dreaded weekend sif
Didn't expect to see $%
yesterday so had to aday]
OVErcome.

SOIL & CROP SCIENCES

TEXAS AAM UNIVERSITY

13

GNSS Technology

g Tom Kaplun
@nhccsuper

Still fine tuning the geofences but the
technology is amazing and 90% of the
stakes, ropes and cart signs will go
goodbye! #lessclutter .. A win/win
for all.

2:43 PM - 4/5/22 - Twitter for iPhone
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Hype Cycle for Turfgrass Technologies

Peak of inflated expectations
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Painters . Mowers
Considerations: e
-Accuracy
-Tank size I
-Weight
-Battery life B
; TM-2000 Greenworks
AT | son & cror sciences AJH | son & cror sciences
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Mowers
Considerations:
-Regulations/safety

-Time/battery life
-Quality of cut
-Maintenance
-Supervision
-Mowing pattern
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Graze Mower

TURFLYNX
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GPS Sprayers

-Individual nozzle control
-Minimizes overlapping
-Sprays within boundaries
-Variable-rate applications

00

3 -
SOIL & CROP SCIENCES - E AEM SOIL & CROP SCIENCES|
TE * TEXAS Ak

XAS ARM UNIVERSITY M UNIVERSITY

A

25 26

Is}ixlld:ﬁall.\l L'NI\"EIQ"\E?
28
On-Going TAMU GPS Sprayer Study
As the level ence

increases, hg ons?
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GPS Spreaders

‘qﬁ[ SOIL & CROP SCIENCES

TEXAS AKM UNIVERSITY

GPS Spreaders

-Works only with hydraulic controlled spreaders
-Precise spinner speed control of swath width
-Precise belt speed for automatic rate control
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Soil Moisture/Salinity Sensors
|
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In-Ground Soil Moisture/Salinity Sensors

Toro Soil Scout

Cniin
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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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| Sail M0|sture Management Strategles
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JOURNAL OF SOIL AND WATER

| ====== | .H CONSERVATION

3 8 Ik s The science and art of natural resource management for sustainability
. i N e Uniformity and spatial variability of soil

o moisture and irrigation distribution on

. . natural turfgrass sports fields
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Wouldn’t Aerlal Data Be Easier?
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Drones
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Parrot Bebop
DJI Matrice 300 RTK &
oo
b

Autel Evo Nano

DJI Phantom 4

K, N ;'-'a.%

DJI Mavic Mini

Draganfly Commander Il Quantum Trinity F90+ EVTOL
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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?
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NDVI (Turfgrass Quality)
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Wouldn’t Aerial Data Be Easier?

A MR Jiire 15 [ i -

7 NI and GreenBlue VI [(G - B)/(G + B)]
detected drought stress >5 days before
decreases in turfgrass quality.
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Source: Hong et al., 2019 m

Wouldn’t Aerial Data Be Easier?

Results indicated T, measurements via the SUAS
detected rises of T_in 15 and 30% compared with 100%

ET plots, corresponding with declines in VWC, before
drought stress became visible.

15%

Fig. 1. Color-enhanced thermal image of plots on 15 June [A) and 31 August ], Percentages denate fractiens of reference evapotranipiration
replacement
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It’s Complicated: Native Soil It’s Complicated: Sand-Based
Volumetric water content Pwﬂﬂllw rvllalanu \D\I Volumetric water content Penetration resistance NDVI
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The future of soil moisture
sensing for golf course and
turfgrass .

Variable-Rate N Fertilization

“UAV imagery can adequately assess
" the N status of turfgrass and its

.. spatial variability within a species, so
i ..|for large areas, such as golf
“|courses,..., UAV acquired data can

| optimize turf management.”

Figh. " o

a1 moans of 4 replications.
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Caturegl et al 2016, Unmanned aeria vehile to estimate nitrogen satus of tufgrasses. Plos one, 11(6), e0158268. TEXAS AAM UNIVERSITY
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Variable-Rate N Fertilization

*1“The GeoEye-1 satellite
««can adequately assess |

- .'the N status of different
z:-;turfgrass species and its
«+{spatial variability within
.a field..”
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| Satellite Technology

b

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

Drones for Targeted Weed Control?
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Potential Challenges of RPAAS in Turfgrass

-Cost

-Urban areas
-Connectivity
-Objects
-Drift
-Efficacy
-Adoption
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Final Thoughts
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- / Thank You!
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