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eeeeeeee d Technology to Manage Putting Greens

GDD calculatlons — Base 0 degrees Celsius

1. Add high and low temperature for the day
Calculate the average
3. Keep a running total

N

4. Example — High temp 30; low 20 = 25 GDD




chnology to Manage Putting Greens

GDD based PGR appllcatlons T-ethyl

1. Insert pic of primo label




eeeeeeee d Technology to Manage Putting Greens

GDD based PGR applications

1. Insert pic of primo label
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GDD based PGR appllcatlons




Anuew — Class A

*300 GDD vs. 200 GDD (t-
ethyl)

*Used on ultradwarf
greens to regulate off
types

*Longer regulation means
less spraying

*Can overregulate with
weekly applications

https://turf.unl.edu/Presentations/2014NEConference /GDD-Presentation-Slides.pdf




What about Class B regulators?
- Longer regulation

« Trimmit (Cultar)
- Rate affects duration
- 16 0z/A (1170mL/ha) =
310 GDD
- 5.5 0z/A (400mL/ha) =
280 GDD

https://turf.unl.edu/Presentations/2014NEConference /GDD-Presentation-Slides.pdf




Science and Technology to Manage Putting Greens

HOC impacts reapplication interval

Active Ingredient PG ideal GDD FWY ideal GDD

Trinexapac-ethyl Primo Maxx 350-380
Paclobutrazol Trimmit 280-310 480-640
Flurprimidol Cutless 210-270 380-410
Prohexadione-Ca Anuew 280 350-380
Flurprimidol+ Legacy 270-300 320-390

Trinexapac-ethyl

Flurprimidol+ Musketeer 290 350-400
Trinexapac-ethyl+
Paclobutrazol

50



Science and Technology to Manage Putting Greens

Avoid excessive growth during “rebound” phase




Science and Technology to Manage Putting Greens

Avoid overregulation during spring, fall and winter




Science and chnology to Manage Putting Greens

Reduces overregulation of collars
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Science and chnology to Manage Putting Greens

Reduces overregulation of collars

Dr. Bill Kreuser - Univ. Nebraska




Potential solutions for overregulation of collars

Reduce HOC

GPS sprayer with
individual nozzle
control

3. Wash off collars after
application

4. Turn booms off before
they reach collar, not
after they exit




chnology to Manage Putting Greens

Greenkeeper App to track GDD




chnology to Manage Putting Greens

Excel flle to track GDD







Science and Technology to Manage Putting Greens

MLSN vs. SLAN

Sufficiency Level of Available Nutrients (SLAN)
O Developed for agriculture crops
O Fertilize to bring soil nutrient content to an optimum range

O Then sustain that level for the long run
0 MAXIMIZE PLANT GROWTH
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Science and Technology to Manage Putting Greens

MLSN
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Science and Technology to Manage Putting Greens

MLSN

O Not designed to maximize
turf growth

63  August16, 2019



Science and Technology to Manage Putting Greens

Contrasting MLSN guidelines with SLAN categories

MLSN SLAN Categories’

Soil Guideline* Very Low Low

———————————————————————— PPM -----mmmmmmm oo

Potassium (K) 37 0-20 21-40
Phosphorus (P) 21 0-12 13-22
Calcium (Ca) 331 0-307 308-503
Magnesium (Mg) 47 0-22 22-41
Sulfur 7 <154

* Data applies to soil with pH between 5.5 and 8.5

" Rutgers Soil Testing Lab.
* Carrow, Waddington & Rieke. 2001.



Science and Technology to Manage Putting Greens

Measuring Clipping Yields from Greens

Data is better than a visual assessment

Green speed, topdressing, mowing,

rolling, verticutting, PGR apps and soil

conditions

Clippings from the 10t green daily

Weight or volume can be measured

quickly

0 Compare clipping data with cultural
practices

O START SLOW

o O

o O
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Science and Technology to Manage Putting Greens

Measuring Clipping Yields from Greens

O Measure volume with 5 Gal
bucket, or use measuring
cups

66  August16, 2019



Science and Technology to Manage Putting Greens

Clipping Yield — Using the data

0 Understand relationship
between performance and
growth.

O Fert rates, growing
environments, PGR rates,
TD rates, mower setup,
etc.

O Adjust maintenance
according to growth

0 Operator error (heavy hands)

O The future...
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Science and Technology to Manage Putting Greens

Water Management

O Managing for playing conditions, not color
O ET-based water management

* Reference ET from a weather station

* Crop coefficient —e.g., 60%, 70%, 80%

Example
O Hot, windy summer day results in ET 0.23
inches
* 0.23 inches x 0.8 =0.184 inches of
irrigation
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Science and Technology to Manage Putting Greens

Water Management

O Most are using portable
moisture meters to guide
IRR decisions.

O Measuring what’s
actually there vs.
theoretical.

0 Weather stations — a
thing of the past?
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Science and Technology to Manage Putting Greens

Drones for Turf Performance Monitoring

@)

Unique perspective
Monitor turf stress and performance
Troubleshoot problems

 Moisture?

e Cart traffic?

* Disease?
O Logistical challenges with location, weather,
pilot license, etc.

o O
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Innovative Trends in Golf Course Management

O Drones
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Science and Technology to Manage Putting Greens

Future of Drone Use

0 VA Tech research — mapping spring dead
spot on bermudagrass and applying
preventatively only where disease is
present. (Combines GPS sprayer + Drones)

O Sensors to PREDICT moisture stress before it
happens
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Science and Technology to Manage Putting Greens

Improved cultivars

0 VA Tech research — mapping spring dead
spot on bermudagrass and applying
preventatively only where disease is
present. (Combines GPS sprayer + Drones)

O Sensors to PREDICT moisture stress before it
happens
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Summary

*Managing turf begins with sound fundamental
practices.

*Environment, Drainage and OM management.
*New technology improving efficiency and quality of
turf surfaces.

*Robotic mowers

*GPS sprayers

*GDD PGR models
*Emerging trends focus on science and technology.

* MLSN, ClipVol, Moisture meters, Drones/sensors
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