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HANCOCK TURFGRASS | .
RESEARCH CENTER e ﬁwcmcmsmz

UNIVERSITY

* 23 hectares dedicated for turfgrass
research
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HANCOCK TURFGRASS
RESEARCH CENTER

* 23 hectares dedicated for turfgrass
research

* 90% of the turfgrass has computerized
irrigation

Facilities
On-site laboratory
Maintenance shop

Equipment storage facility
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The Country Club (2016)

PHILIPPINE GOLF COURSE
MANAGEMENT CONFERENCE

The Perfect
Putting Green

THE SUSTAINABLE EDGE:
Elevating Operations to
World-Class Playing Standards

May 14-15, 2026

PINE GOLF Coy,
ﬂ“““’ MENT courE"sE
3




The Perfect
Putting Green

* Healthy plant growth

e Smooth and firm

 Tolerates traffic

The Country Club (2016)
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It all starts in the SOI/L

Healthy greens start with a properly
built and managed soll profile




| hope by the end of this presentation,
you will be able to:

* Understand the different soil particle
sizes and their influence on turfgrass
growth, drainage and surface playability.

 Recognize the issues caused by soil layering
and avoid common practices that lead to
layering in turf systems.




| hope by the end of this presentation,
you will be able to:

* Understand the different soil particle
sizes and their influence on turfgrass
growth, drainage and surface playability.




United States Golf Association (USGA) Specifications
(2018 version)

TABLE 3. Recommended Particle Size Distribution for a Putting Green Rootzone Mixture

PARTICLE DIAMETER SIEVE % BY WEIGHT

Coarse gravel >4 mm No. 5 0%

Fine gravel 2.0 - 3.4 mm No. 10 < 3% gravel

Very coarsesand ~ 1-2mm No. 18 < 10% combined in this range
Coarse sand 0.5-1.0 mm No. 35

i 60% of th ticles in thi
Medium sand 0.95 - 0.5 mm No. 60 > o of the particles in this range

Fmesand 015_025mm Nﬂmo SQO%
Very fine sand 0.05 - 0.15 mm No. 270 < 5%
Slltooog_oosmmss%
Clay <0002mm 53%

Very fine sand +

Total fines silt + clay

< 10% combined
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United States Golf Association (USGA) Specifications
(2018 version)

PARTICLE

Coarse gravel

Fine gravel

Very coarse sand

Coarse sand

Medium sand

Fine sand

Very fine sand

Clay

Total fines

Silt

DIAMETER

>4 mm

2.0 -3.4 mm

T1-2mm

0.5-1.0 mm
0.25 - 0.5 mm

0.15 - 0.25 mm

0.05 - 0.15 mm

0.002 - 0.05 mm

< 0.002 mm

Very fine sand +

silt + clay

SIEVE

No.

No.
No.

No.
No.

No.

No.

5

10
18

35
60

100

270

TABLE 3. Recommended Particle Size Distribution for a Putting Green Rootzone Mixture

% BY WEIGHT

0%

< 3% gravel

< 10% combined in this range

> 60% of the particles in this range

< 20%

< 5%

< 5%

< 3%

< 10% combined
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Very coarse sand
(1-2mm)




Very coarse sand
(1-2mm)




Medium sand
(0.25 - 0.50 mm)

Very coarse sand
(1-2mm)




Medium sand
(0.25 - 0.50 mm)

Fine sand
(0.15 - 0.25 mm)

Very coarse sand
(1-2mm)




Medium sand
(0.25 - 0.50 mm)

Fine sand
(0.15 - 0.25 mm)
Very coarse sand

- Very fine sand
(1-2mm) ® (0.05 - 0.15 mm)




Medium sand
(0.25 - 0.50 mm)

Fine sand
(0.15 - 0.25 mm)
Very coarse sand

(1 -9 mm) ‘ Very fine sand
(0.05 - 0.15 mm)

Silt
(0.002 - 0.05 mm)




Medium sand
(0.25 - 0.50 mm)

Fine sand
(0.15 - 0.25 mm)

Very coarse sand

(1 -9 mm) ‘ Very fine sand
(0.05 - 0.15 mm)

Silt
(0.002 - 0.05 mm)

Clay
(<0.002 mm)




Smaller (finer) Bigger (coarser)
particles

: VS.
particles




Smaller (finer) Bigger (coarser)
particles

VS.

particles

Higher number of particles per gram Lesser number of particles per gram
= holds more water & nutrients = holds less water & nutrients




Smaller (finer) Bigger (coarser)

°® vs. ot
particles particles
Higher number of particles per gram Lesser number of particles per gram
= holds more water & nutrients = holds less water & nutrients

Smaller pores = low drainage Bigger pores = higher drainage




United State Golf Association (USGA) Specifications
(2018 version)

TABLE 3. Recommended Particle Size Distribution for a Putting Green Rootzone Mixture

PARTICLE DIAMETER SIEVE % BY WEIGHT

Coarse gravel >4 mm No. 5 0%

Fine gravel 2.0 - 3.4 mm No. 10 < 3% gravel

Very coarsesand ~ 1-2mm No. 18 < 10% combined in this range
Coarse sand 0.5-1.0 mm No. 35

i 60% of th ticles in thi
Medium sand 0.95 - 0.5 mm No. 60 > o of the particles in this range

Fmesand 015_025mm Nﬂmo SQO%
Very fine sand 0.05 - 0.15 mm No. 270 < 5%
Slltooog_oosmmss%
Clay <0002mm 53%

Very fine sand +

Total fines silt + clay

< 10% combined

\PPINE GOLF Coy,
en GEMENT coNpERgsE
Ncs
—




TABLE 3. Recommended Particle Size Distribution for a Putting Green Rootzone Mixture

PARTICLE

Coarse gravel

Fine gravel

Very coarse sand

Coarse sand

Medium sand

Fine sand

Very fine sand

Silt

Clay

Total fines

United State Golf Association (USGA) Specifications

(2018 version)

DIAMETER

>4 mm

2.0 -3.4 mm

T1-2mm

0.5-1.0 mm
0.25 - 0.5 mm

0.15 - 0.25 mm

0.05 - 0.15 mm

0.002 - 0.05 mm

< 0.002 mm

Very fine sand +

silt + clay

SIEVE

No.

No.
No.

No.
No.

No.

No.

5

10
18

35
60

100

270

% BY WEIGHT

0%

< 3% gravel

< 10% combined in this range

> 60% of the particles in this range

< 20%

< 5%

< 5%

< 3%

< 10% combined
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United State Golf Association (USGA) Specifications
(2018 version)

TABLE 3. Recommended Particle Size Distribution for a Putting Green Rootzone Mixture

PARTICLE DIAMETER SIEVE % BY WEIGHT

Coarse gravel >4 mm No. 5 0%

Fine gravel 2.0 - 3.4 mm No. 10 < 3% gravel o h
Very coarse sand T-2mm No. 18 < 10% combined in this range H Ig er

percentage of

Coarse sand 0.5-1.0 mm

Medium sand 0.25 - 0.5 mm > 60% of the particles in this range coarser pa I‘tiCles
Fine sand 0.15 - 0.25 mm B h Igh d ral nage
Very fine sand 0.05 - 0.15 mm No. 270 < 5%
Slltooog_oosmmss%

Clay <0.002 mm < 3%
Very fine sand +

Total fines silt + clay

< 10% combined
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Because when the soil is poorly
drained, it leads to...

- Increased disease = more pesticide
application

- Poor rooting = more fertilizer
application

-> Soft putting surface = less playability

© United States Golf Association = - =

https://www.usga.org/content/usga/home-page/course-care/forethegolfer/
2018/weather-ready.html




When the soil is well drained, it The Perfect
|S to... Putting Green

L T T | * Healthy plant growth

e Smooth and firm

 Tolerates traffic

The Country Club (2016)
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Poor drainage in greens after

construction or renovation is often

meemn g ey ceaiai s | caused by soil layering -

4 % = = 2 | whenincompatible soil materials
g L | create distinct layers that restrict

water movement.
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Fine over Coarse Coarse over Fine

Coarse

Fine particles - | particles

Coarse —— < Fine




Common causes of soil layering

(1) Incompatible sod or topdressing




Common causes of soil layering

(1) Incompatible sod or topdressing

Sample Fine gravel | Very Coarse |Coarse Sand| Medium Fine Sand Very Fine Silt + Clay
Sand Sand Sand

Sod 0.3 1.1 18.2 41.3 20.2 8.5 10.4

Rootzone 1.3 7.8 24.9 39.0 16.0 4.9 6.1




ommon causes of soil layering

1) Incompatible sod or topdressing

Sod: Finer soil texture

Rootzone
Coarser soil texture

LIPPINE GOLF Coyp

P MENT CONFERRSE
MGE EREpN, Ce




Common causes of soil layering

(1) Incompatible sod or topdressing

/
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Sod: Finer soil texture

l

Rootzone
Coarser soil texture




Common causes of soil layering

(2) Excessive accumulation of thatch
dead plant materials (stolons and rhizomes)

https://www.usga.org/content/usga/home-page/course-care/green-section-
record/61/issue-14/what-is-thatch-and-why-should-i-care-.html
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Common causes of soil layering

(2) Excessive accumulation of thatch
dead plant materials (stolons and rhizomes)
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https://www.usga.org/content/usga/home-page/course-care/green-section-
record/61/issue-14/what-is-thatch-and-why-should-i-care-.html
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Common causes of soil layering

(2) Excessive accumulation of thatch Soil organic matter
dead plant materials (stolons and rhizomes) similar to clay particles
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record/61/issue-14/what-is-thatch-and-why-should-i-care-.html invigilated/
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Common causes of soil layering

(2) Excessive accumulation of thatch Soil organic matter

dead plant materials (stolons and rhizomes) similar to clay particles
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Common causes of soil layering

(3) Infrequent, heavy topdressing applications




Common causes of soil layering

(3) Infrequent, heavy topdressing applications

© United State® Golf Association .

https://www.usga.org/content/usga/home-page/course-care/green-section-record/58/9/dont-
layer-it-on.html




Common causes of soil layering
Burying instead of diluting

(3) Infrequent, heavy topdressing applications soil organic matter

Soil organic matter (fine)

© United Stz olf Association

https://www.usga.org/content/usga/home-page/course-care/green-section-record/58/9/dont-
layer-it-on.html




Common causes of soil layering
Burying instead of diluting

(3) Infrequent, heavy topdressing applications soil organic matter

Sand (coarse)

Soil organic matter (fine)

© United Stz olf Association

https://www.usga.org/content/usga/home-page/course-care/green-section-record/58/9/dont-
layer-it-on.html




Common causes of soil layering
Burying instead of diluting

(3) Infrequent, heavy topdressing applications soil organic matter

Soil organic matter (fine)

Sand (coarse)

Soil organic matter (fine)

© United Stz olf Association

https://www.usga.org/content/usga/home-page/course-care/green-section-record/58/9/dont-
layer-it-on.html




Common causes of

How to avoid it

soil layering
Incompatible sod or
topdressing

Have sod rootzone and topdressing materials
analyzed for compatibility before use.

Excessive
accumulation of
thatch

Regular verticutting and proper fertilization
to avoid excessive turfgrass growth.

Infrequent, heavy
topdressing

Schedule light, frequent topdressing
applications to dilute organic matter.
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Feel free to reach out!
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