




















Our afternoon outline

• Growth rate (clipping volume)
• Soil organic material (OM246)
• Nutrient supply (MLSN)
• Playing conditions
• Harmonization (Turf GvX)



Growth rate



Machine and cutting unit setup and clipvol variation











Video time stamp: 1 second



Video time stamp: 4 seconds



Video time stamp: 10 seconds











I estimate 1 L of fresh clippings, when
dried, will have a mass of 63 g.

Or, 1 gallon of fresh clippings, when dried,
will have a mass of about 0.53 pounds.



For Zoysia, I estimate 1 L of fresh clippings,
when dried, will have a mass of 110 g.

Or, 1 gallon of fresh clippings, when dried,
will have a mass of about 0.92 pounds.





Normal nutrient content of bermudagrass leaves

Concentration (%)

Element 10th percentile Median 90th percentile

N 2.7 3.9 5.2
P 0.23 0.40 0.57
K 0.85 1.4 1.9
Ca 0.14 0.32 0.49
Mg 0.11 0.17 0.23
S 0.24 0.40 0.54



Normal nutrient content of seashore paspalum leaves

Concentration (%)

Element 10th percentile Median 90th percentile

N 1.9 3.3 4.6
P 0.15 0.35 0.52
K 1.5 2.1 2.7
Ca 0.07 0.27 0.45
Mg 0.12 0.18 0.24
S 0.53 0.71 0.88



Normal nutrient content of Zoysia matrella leaves

Concentration (%)

Element 10th percentile Median 90th percentile

N 0.98 2.3 3.5
P 0.11 0.27 0.44
K 0.49 1.0 1.6
Ca 0.06 0.24 0.41
Mg 0.05 0.11 0.17
S 0.14 0.29 0.44





Cumulative clipping volume

As an example: Tifeagle greens near Bangkok

2023 3.8 L/m2

2024 3.8 L/m2

2025 4 L/m2



Organizing ClipVol data

date 1 | time | 1 | 2 | 3 | 4 | 5 | 6 | .... | 18 | avg | sd | notes
date 2 …
date 3 …
…
Last mow





Maintenance Maturity Model



1. Reactive
2. Preventative
3. Condition-based
4. Predictive/prescriptive



Soil Organic Material



Know the sand application rate







1 mm ≈ 320 lbs/1,000 ft2

1 mm ≈ 3.3 ft3/1,000 ft2

1 mm ≈ 16 tons/ha



Measure total organic material
(OM246)







The definition of soil organic matter

soil organic matter: The organic fraction of the soil exclusive
of undecayed plant and animal residues. See also
humus.

humus: the well decomposed, more or less stable part of
the organic matter in mineral soils.



Total organic material

total organic material: organic material in a soil sample that
has not passed through a sieve. This test is
conducted on the sample as it is received at the
laboratory, with no removal of living or dead plant
material prior to testing.















At the laboratory









Playing conditions







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

















Nutrient supply







1. Slow-growing grass
2. 100% of nutrients supplied as fertilizer
3. 100% of nutrients supplied by soil + fertilizer
4. All that really needs adjusted is nitrogen (N)





Harmonization with the Turf GvX



The Turf GvX is the actual growth of the
grass compared to the expected growth of

the grass.



Use the GvX for …

• adjusting N fertilizer
• adjusting plant growth regulators



Results may include …

• Improved playing conditions
• Fewer inputs (N, sand, mowing)
• Species composition improvements



The Turf GvX is the actual growth of the
grass compared to the expected growth of

the grass.







Some Turf GvX history











Actual growth







The standard units for clipping volume
(ClipVol) are mL/m2 or L/1000 m2.



Expected growth









Calculating the GvX



GvX =

ClipVol14
20 × GP14

× 100

where ClipVol14 is the 14 day average of clipping volume and
GP14 is the 14 day growth potential average.
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