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Machine and cutting unit setup and clipvol variation Video time stamp: 1 second
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Video time stamp: 4 seconds Video time stamp: 10 seconds
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Nichino Ryokka combined data 2015 & 2016

Estimate dry mass as 6% of the fresh clipvol
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Estimate clipping harvest dry mass from
clipping volume

Creeping bentgrass leaf nutrient normals

element 25™ percentile Median (%) 75" percentile

A e g > Estimate nutrient harvest from clipping
K 18 19 2.0 volume

Ca 0.5 0.6 0.7

Mg 0.2 0.2 03

S 0.5 0.5 0.6




Estimate clipping volume from N supply
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Morning clipping volume in 2024

4—{volume from a single green]

7 day moving average
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Penn A-4 creeping bentgrass greens at Hazeltine National GC

Year to date clipping volume (mL/m?)
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Cumulative clipping volume
Hazeltine National Golf Club
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Year to date cumulative clipping volume (mL/m?)

Cumulative clipping volume

2023 in black
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Year to date cumulative clipping volume (mL/m?)
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Cumulative clipping volume
2023 in black, and the 2023 average across all holes in green.
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Year to date cumulative clipping volume (mL/m?)

Cumulative clipping volume
2023 in black, 2022 in pink, and the 2023 average across all holes in green.
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Cumulative clipping volume green by green
2023 in black, 2022 in pink, and the 2023 average across all holes in green
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One Bucket at a Time

A guide to rapid measurement of clipping volume with
various permutations, applications, and implications
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The is the actual growth of the
grass compared to the expected growth of

the grass.




Use the GvX for ... Results may include ...

- adjusting N fertilizer - Improved playing conditions
- adjusting plant growth regulators - Fewer inputs (N, sand, mowing)

FUSARIUMMY

Turfgrass Speedo

Some Turf GvX history

FUSARIUMMY < Growth ratio at HNGC in 2022 (cut at max of 2)
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Green Ine s growth atio calculated from trallng 7 day average.
Orange dashed lineis growth ratio calculated from trailing 30 day average
Blue dotted ine is growth atio from a raling 14 day average
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Turfgrass speedo is still my most
important tool for managing turf
growth after 4 years.
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Growth ratio
(actual ClipVol divided by GP adjusted expected ClipVol)
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FUSARIUMMY

Here's a quick update on how T use the growth ratio tool. You can see all of ths.
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Actual growth

The turf GvX: growth versus
expected




The standard units for clipping volume
are mL/m? or L/1000 m?.

Expected growth

Calculating the GvX

- C“pVOlu,

GX = —IPV0%.
VA= 20 % 6Py,

x 100

where ClipVoly, is the 14 day average of clipping volume and
GPs, is the 14 day growth potential average.

GvX 7 day moving average

Three years of GvX

Clipping volume adjusted for site temperatures

%
Clipvol O
(2021 VX=20.6m '
QR code with details
about the Turf GvX
and how to caloulate it

Jun Jul Aug Sep Oct

Data from Penn A-4 creeping bentgrass greens at Hazeltine National GC (Minnesota, USA)




Adjusting N based on GvX

GvX,

N
ol GVX,

):Na

Calculate the adjusted N rate.

where N, is the standard N rate in a single application, GvX, is
the desired GvX, GvX, is the actual GvX, and N, is the adjusted
N rate for the application.

Playing conditions

What to measure?
- Stimpmeter
- Bobble test (smoothness, trueness)
- Surface hardness (firmness)




KBC Augusta tournament week green speed
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Median pre-round bobble score
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KBC Augusta tournament week surface smoothness & trueness

No
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No bobble test measurements 2013 to 2021
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Verti-Drain®

Soil Organic Matter | Soil Organic
Material

Know the sand application rate




Temperature-based growth p ial prediction of sand topd
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Measure total organic material
1 mm ~ 16 tons/ha (OM246)




The definition of soil organic matter Total organic material

soil organic matter: The organic fraction of the soil exclusive total organic material: organic material in a soil sample that
of undecayed plant and animal residues. See also has not passed through a sieve. This test is
humus. conducted on the sample as it is received at the

laboratory, with no removal of living or dead plant

humus: the well decomposed, more or less stable part of ) ’ i
material prior to testing.

the organic matter in mineral soils.
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% mass loss on ignition
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Poa annua putting greens
samples from Chambers Bay GC
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Creeping bentgrass putting greens
samples from Hazeltine National GC
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+ Standard tests for soil organic matter exclude thatch, stems, & roots.

- Standard turfgrass tests are to a 10 cm depth, but organic matter
accumulation (and ball reaction) are at the surface.

- Total organic matter in soil samples taken to a 2 cm (0.8 inches) depth
measures prior topdressing effect & future topdressing requiremer

- | like to test 100% of the sample that is sent to the lab, with no
screening, no removal of plant material, & burning at 440 °C.

- The average total OM I've measured in the top 2 cm on greens is 7.3%.

« For golf courses, | recommend testing at least 3 putting greens
annually & taking at least 5 subsamples per green to form a
composite sample.

+ By looking at cha lOMo

topdressing amol

ota time, one can adjust the
o0 achieve the desired results.

- By looking at change in the total OM at the 2 to 4 cm & 4 to 6 cm
depths, one can assess the need to add sand (or to remove material)
at those depths. You might be surprised the OM is at
depth, raising questions about the need
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At the laboratory

Nutrients by MLSN




General concepts

1. Keep nutrients from getting too low. They can get too low.
2. Grass grows well in a lot of soils.
3. Growth rate is important.

4. Think of it as ensuring nutrient supply matches the
growth rate.

One can express the quantity of an element required as
fertilizer as Q.

a+b-c=Q

where,

a is the quantity of the element used by the grass

b is the quantity of the element kept in the soil

c is the quantity of the element present in the soil

Q is the quantity of the element required as fertilizer

Reference

September 2014

Minimum Levels for Sustainable Nutrition
Soil Guidelines

The i
proach

o1 55
Potassium (K ppm) £l
Phosshorus (7 pom) 21
Caicium (Ca pom) 330
Magnesium (Mg pom) a7
Suifur a5 sulfate (S pom) 7

Course Managemen. 5. 10813, Morch, 20051
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Estimating grass use The soil test amount
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MLSN Cheat Sheet

Definition
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3. Checkthe MLSN gui

" Why MLSN is needed
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MLSN is a value for b

amount present

a+b - T = "q

amount needed fertilizer requirement

a is a site-specific use estimate, b is the MLSN guideline, and
c is the soil test result.




General concepts

1. Keep nutrients from getting too low. They can get too low.
2. Grass grows well in a lot of soils.
3. Growth rate is important.

4. Think of it as ensuring nutrient supply matches the
growth rate.

Finding the plant use amount

Option 1: Easy and conservative (safe) method Option 2: more precise, less conservative

The easiest way recognizes that the grass growth is limited by

N. For any N rate (N), the maximum clipping vyield (G) can be Measure clipping volume, get mass of clipping volume
calculated from this equation, where N4 is the leaf N (clipvol) from conversion equations. Bentgrass and
ol :
GOINEENE bermudagrass clippings can be estimated as:
G N

- Nicas G = 0.06(clipvol)

"Express the leaf N not as a percentage, but as g/g. For example, 4% N would be
expressed as 40 g N/1000 g clippings, or 0.04.

N:P:K at 8:1:4

I've often used an N:P:K estimate of 8:1:4 to calculate expected
nutrient use.




Normal nutrient content of creeping bentgrass leaves

element 25" percentile Median (%) 75" percentile

N 43 48 53
P 05 06 0.6
K 1.8 1.9 2.0
Ca 05 06 0.7
Mg 0.2 02 03
S 05 05 0.6

Option 3: prediction based on grass type and weather

One can also predict the estimated N use using the PACE Turf
growth potential (GP).

Expected monthly N use, mineralization, and fertilizer requi
Based on temperature data from and starting soil OM of 0.8%

g/m?/month
auow/, 1y 000'L/sal

A quick case study

Test results from this green (0-10 cm depth)

pH 57
oM 1%
M3 P 12 ppm
Bray2 P 2 ppm
Ca 296 ppm
Mg 31 ppm
K 16 ppm




Online handout with slides & more info




