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Drive Your Growth Rate Implications of Turfgrass Growth Manipulation
Bill Kreuser, PhD »Carbon Partitioning & »Recuperative Potential
Storage

»Turfgrass Performance

»Nutrient & Pesticide > Playability
Requirements
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Turf managers are constantly trying to balance growth

rate and turf performance Hormone called gibberellin (GA) encourages leaf

elongation rate (clipping yield)
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We need to define growth more precisely .
REGR (mm mni'")
3 4
Various factors impact GA production Absolute yield is most important but PGRs

measured as relative growth suppression

*Environmental conditions * You likely have growth rate goals

eLight quality

*Water status

*Temperature
*Mowing practices
*Nitrogen fertilization

*PGRs

* PGR impact growth changes with growth rate
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How do we manage turf growth rate? How do we manage turf growth rate?

Accelerator Accelerator

Nitrogen Availability
PGR Rate * Fertilizer

* Water

* Soil mineralization

Nitrogen Availability
PGR Rate * Fertilizer

* Water
Environmental Factors (GP)

+ Temperature * Mowing practices

Environmental Factors (GP)

* Temperature * Mowing practices

»  Light quality & quantity + Soil water and oxygen » _ Light quality & quantity « Soil water and oxygen

=1 Soil nutrient levels *  Other factors = Soil nutrient levels * Other factors

Common concerns of clipping volume L
PpIng How to Collect Clipping Volume
measurement

e Bill Kreuser .

What is your top reason for not formally
tracking clipping volume/yield at your
facility? Comments welcome.

40% Too much tmelfotdata

18% Dont ik s usetul

1% Don'tknow howtodo it

31% NA, show resuls only
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Daily Clipping Yield

Dry clipping yield (Ibs/M)
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Measuring Clipping Volume To Reduce o0
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Data as 7-day Moving Average

Don’t worry about
day to day |
fluctuations |

[ How much growth
‘ do we even need?
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Track Clipping Volume to Monitor N
Availability

*What are the
“optimum”
growth rates for
greens, tees,
fairways, etc.?

Photo courtesy Andrew McDaniel
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Visual turfgrass quality (1-9 scale)

Clipping yield predicts turf quality

® No simulated traffic

© 1 pass of traffic

O 2 passes of traffic

® 3 passes of traffic

—~ Minimum acceptable turf quality
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Pro Turf: How Much Growth is Needed? - August 22, 2018

No Traffic

(nePass
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age turf growth rate?

How dowe m

Accelerator

Nitrogen Availability
* Fertilizer

¢ Water

¢ Soil mineralization

PGR Rate

Environmental Factors (GP)
* Temperature * Mowing practices
» _ Light quality & quantity « Soil water and oxygen

=1 Soil nutrient levels * Other factors




Track Clipping Volume to Monitor N
Availability

*What are the
“optimum”
growth rates for
greens, tees,
fairways, etc.?

Photo courtesy Andrew McDaniel
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Clipping volume linked to clipping
weight

Dry Clipping Weight to Volume Correlation

-
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Metric units commonly used .
but not intuitive for US
superintendents
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Dry weight (g/100m2)
g 8
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Clipping Volume (L/100m?)
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How to Collect Clipping Volume
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It’s fine to use US Units (lbs/1000 ft?)

Weight (Ibs/M)

North American Dry Clipping Weight to Volume Correlation
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oo R*=0.6687 i
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Daily Clipping Yield
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Data as 7-day Moving Average

Don’t worry about
day to day
0.80 | fluctuations f

‘ How much growth
do we even need?
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Growth Rate Drives Demand for Nutrients

as

Nitrogen Uptake
¥ = 0.0522% -0.5687
R =0.839"" -

Rz 0074

Nutrient Uptake (kg ha! day)

Phosphorus Uptake
¥=00051x- 0.0313
/P =982

Potassium Uptake
y=0.0231x- 0087
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Clipping Yield (kg ha! day)
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average

stdev

Add in tissue N and estimate
nutrient removal

PGR Rate

Environmental Factors (GP)
* Temperature * Mowing practices
»  Light quality & quantity « Soil water and oxygen

=1 Soil nutrient levels « Other factors

Soil water availability affects GA Mowing influences clipping yield
Short Drought
* Stomata Close Minutes
* Leaf growth slows
* Root growth increases pavs
* Cell division slows Weeks
* Cells accumulate sugars *
* Leaves and roots die ”
Months -
¢ Cells break/die
A Plant dies Reason 05/11 5/31 6/20 7/10 7/30 8/19 9/8
Prolonged Drought

Nitrogen Availability
* Fertilizer

¢ Water

* Soil mineralization
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9/28 10/18

Scalping,
removing half
the leaves at
one time.

Mowing to 1/3
rule or more
frequently

30



Putting greens growing faster than collars

Putting Green Height: 1.45 g/m?or
~2.9 /100 m?

Clipping Yield (dry matter g/m?)

Collar Height: 0.95 g/m2or ~1.9
027 L/100 m?

0.0 T T T T d
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Primo Maxx Application Rate (fl 0z/M)
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y and quality
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#! Grass tries to grow over the
top of the shade

Increased expression of GA

PGRs can help suppress GA
Average = over-production
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Photo and data courtesy of Jason Haines

Light quality, intensity and duration
affect clipping yield

Normal Light Low Light
[ if I it .
nrenstty ensity * In low light, plants make
I 3
gosn Fhent _ less sugar but have greater
ao nm clipping yield.
: * Thinner cells
E * Phytochome response
i § * Rapidly deplete sugars
Doesn’t address light quality picly dep 8
S reeww [om * Very bright light can also slow
= - : . growth
g : I « Cool-season species most
-| g —| ] —‘ susceptible — photooxidation
| * Blue light leads to sturdy
i i LI | plants
i i i iz

Tan and Qian, 2003

Growth Potential Factors Temperature
into Growth Models

Developed by PACE Turf and ATC
Turfgrass Growth

Estimates growth potential of turf
based on air temperature

More of an estimate

3
of sugar 5 e
. g
production/use than % 50
clipping yield -
pping y! & w
Equation for calculating growth potential 20
The optimum temperature for cool saa- 10
son turf is 67.5F, and for warm season turf 0
s B7.5F, The variance is set to 10 for coal 10
season turfgrasses and 12 for warm season
turfgrasses. Temperature (F)
J,L[....,m-..rm,_au_m IV\
100x¢! * Loz PACE Turf LLC, 2014
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Nitrogen Availability
* Fertilizer

¢ Water

* Soil mineralization

PGR Rate

Environmental Factors (GP)
* Temperature * Mowing practices
» _ Light quality & quantity « Soil water and oxygen

=1 Soil nutrient levels « Other factors

Percent Growth Potential
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Dallas, TX
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Like in shade, there is a disconnect between
sugar production and clipping production

100%

50%

Textbook Potential
Photosynthesis

Observed Clipping

Daily dry clipping yield (grams/m? each day)
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In Midwest & Northeast, growth rate is greatest
when soil nitrogen is being release by microbes

Temperature still has a big impact on
nitrogen responsiveness — Picking the gear

Perennial ryegrass
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** Winter
S . Mineralization
g Temperature impacts
g s the amount of growth
Tt Summer response to nitrogen
7 4 Mineralization %
.
&= ‘ "."’ % Think of the gear
] A 7 Y selector in a truck.
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N itrogen responsiveness varies with
temperature and species
Creeping bentgrass
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When GP is low, leaching starts to increase
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How do we manage turf growth rate?

Accelerator

Nitrogen Availability
PGR Rate * Fertilizer

¢ Water

¢ Soil mineralization

Environmental Factors (GP)

* Temperature * Mowing practices

» _ Light quality & quantity « Soil water and oxygen

=1 Soil nutrient levels * Other factors




Nitrogen Drives Growth Rate via Leaf
Elongation — GA Production
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Precision Nitrogen Management

* Data capture and management — Clipping Volume

== |
s=8

Spectrum.com
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Turf Mapping Sensors
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www.CornerstoneMapping.com
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* Soluble fertilizer sources
* Flexible application rate
* Frequent applications

* Know that response will
vary with temp and
environment

* Light needed to turn
nitrogen into protein

* When temps are out of
ideal range the risk of
nutrient loss increases
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Mounting a crop sensor to a mower to
estimate N and water status
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Or mount a sensor to a Segway to

estimate N and water status
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Or mount a sensor to a Segway to
estimate N and water status
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Managing with the reflectance
data

Normalized Difference Red Edge (NDRE) is a good indicator of nitrogen status

June 6t 2018 August 15t 2018

Mapping Color| NDRE Values
Other factors to consider:

<0.35 » Different species/cultivars
Standard N | 0.35-0.40 * Thin turf from disease,

— >0.40 traffic, compaction, etc.

ol . * Time of day during
Threshold values specific to your sitel

(think TDR meter and wilt points) measurement

Differentiating stresses

* Low N vs. drought vs.
traffic/disease

* Testing NDRE over
different N and water
treatments

* Measuring reflectance
from the sensor vs.
measured plant
chlorophyll

* Research on-going!
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PGR application rate, air temperature, and

mowing program impact PGR performance

* PGR Duration: Air temperature (GDD)
and mowing practices

* PGR Intensity: Application rate*

*Applications that are more frequent than ideal
will increase amount of suppression
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How do we manage turf growth rate?

Accelerator

Nitrogen Availability
PGR Rate * Fertilizer

¢ Water

* Soil mineralization

Environmental Factors (GP)

* Temperature * Mowing practices

» _ Light quality & quantity « Soil water and oxygen

= Soil nutrient levels « Other factors

Comparing PGR Performance on
cool-season greens

Active Ingredient | Common Growth Duration of Ideal GDD
Name Suppression | Effect
20%

Trinexapac-ethyl ~ Primo Maxx 800 GDD 230 GDD
Paclobutrazol Trimmit 30-50%* 850-950 GDD*  280-310 GDD*
Flurprimidol Cutless 20-30%* 600-800 GDD*  210-270 GDD*
Prohexadione-Ca  Anuew 25% 840 GDD 280 GDD
Flurprimidol + Legacy 20-35%* 810-910 GDD*  270-300 GDD*
Trinexapac-ethyl

Flurprimidol + Musketeer 25-40%* 880 GDD 290 GDD

Paclobutrazol +
Trinexapac-ethyl

* Range from low to high application rate
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Fairways and rough are much more Bentgrass Fairway Models: Much longer
sensitive to PGRs than greens intervals and more suppression than greens

s (T ey SE Active Ingredient Common Name Growth Ideal GDD
Suppression

Trinexapac-ethyl Primo Maxx 55-80% 350-380

Paclobutrazol Trimmit 70-80% 480-640

Flurprimidol Cutless 30-40% 380-410

;,;“__wiﬁw g Prohexadione-Ca Anuew 60-75% 350-380

Flurprimidol + Legacy 40-70% 320-390

Trinexapac-ethyl

Flurprimidol + Musketeer 55-70% 350-400

Paclobutrazol +
Trinexapac-ethyl
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GreenKeeperApp.com GreenKeeper Homepage

Decision-support tool to guide turf agronomics

GreenKeeper

Greenkeeper is an essential decision - support
tool designed exclusively for turfgrass
professionals by the Turf Program at the University
of Nebraska - Linceln.

Access GreenKeeper through your internet browser

Performance Tracker for Course Data
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Growth Pote!

N0
Clutch/Gear @ :
Nitrogen Availability

PGR Rate * Fertilizer
* Water

* Soil mineralization
Environmental Factors (GP)
* Temperature * Mowing practices
» _ Light quality & quantity « Soil water and oxygen

=1 Soil nutrient levels * Other factors
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