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What We Depend On Most Is...

Weather

— OAquatrols

What We Have The Least
Control Of....

Weather
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What We Can Control

¢ Product Choice and Use

e Turning water on or off

¢ Choices of ammendments
— Construction Mix
— Topdressing Mix
— Inorganic ammendments

« Short term benefit
¢ Long term effects
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What We Can Influence

< Water holding and water movement
« Plant varietal species

< Organic mat accumulation

e Water repellency

« Choice of inputs
— Product choices we make
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Other Challenges

« Design — excessive slopes

* Lack of surface runoff

¢ Surrounding trees and bush growth (wind)
« Irrigation System

 Soil type

e Drainage

< Previous maintenance practices

£, €, $, Pescos, RMB’s, Baht, Mulah
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Consistent, Uniform Playing Conditions Are
The Goals Of All Greenkeepers
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Look at it from the ball’s point of view...
Listen to the grass with your eyes!

We do not manage obstacle surfaces

— OAquatrols

Royal and Ancient
Course Maintenance Guidelines

* “The development and maintenance of quality
playing surfaces is, essentially, all about water
management. If the greenkeeper gets the water
management right then the golf course will be
sustainable in all regards. Water management
relates to drainage and irrigation. The aim of
both should be to develop healthy turf and firm,
dry surfaces. Get it wrong and play will be
impaired both in terms of quality and quantity.”
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Surface moisture management is
not just about localized dry
spots in today’s world
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Turf quality, water distribution
management and irrigation efficiency.

De Pan June 08

De Pan July 09

Kennemer G & CC - Holland

Playing Conditions

What we strive for are fair rolls, consistent
surface performance, player satisfaction
and safety.

Bushels and bales of clippings per hectare
only count if you are grazing animals or
cutting hay.

July 2009
Management Practices

Squeege * Inject air
Aerify « Drill
Topdress TM * Fill
Spike e Fans
Dethatch e Brush
Thatch eaters * Verticut
Inject water * Soil Ammendments
Introduce new varities ¢ Plant protectants
Roll « Increase cut

Change height of cut

frequency




Fertilise * Remove clippings
Tree plantings » Tree removal
Hand watering » Sub-root zone
Syrringing shattering
machines

Water

Plays a major role in playing surface
management

Royal and Ancient
Course Maintenance Guidelines

“The development and maintenance of quality
playing surfaces is, essentially, all about water
management.

Water management
relates to drainage and irrigation. The aim of
both should be to

. Get it wrong and play will be
impaired both in terms of quality and quantity.”

Playing surface management

Plant health management

e Trueness of roll

e Speed

« Consistency of the entire course

. HoIdlng (usually greens but applies to approaches also)
¢ Firmness (what about bump and run?)

. Safety (basically an excess water phenomenon)

Getting water off of the surface, to the
soil and through the profile is critical




Aqueduct ® & No Aeration

No surfactant — No Aeration

Aqueduct® - Aeration

No surfactant - Aeration

POOR INFILTRATION POOR HYDRATION




Water Can Influence....

* Plant Health
» Species
* Firmness
e Speed
* Diseases
» Fertilizer & Chemical Use
* Product Performance
« Safety (liabilities)
» Environmental Factors
— Runoff
— Leaching

Figuring it all out....

« Why won’t water move off the surface
— Repellency

— Physical barriers
¢ Usually sand accumulation from old bunkers

« Why won’t water move through the soil
— Physical
— Chemical
— Repellency

Samples should be at
least 16 cm deep

Dry samples for two

¢ <5 seconds = wettable
« 5-60 = slightly repellent

weeks at room ¢ 60-600 = strongly
temperature repellent
Samples must be dry ¢ >600 = severely
Determine how long it repellent

takes water drops to
penetrate the sample

Water Droplet Penetration Test

Plant Health Management

The Basics

A quick review

Greens and Other Highly Managed Areas
Need High Performance Turf

Good Surfaces
Require Five
Basics:

1) Plant

2) Sail

3) Water

4) Air — Oxygen and
Carbon Dioxide

5) Sunlight




Revolution can affect 2 out of 5 factors
-which is 40% of the basics
1) Water Content
2) Air
a) Oxygen
b) Carbon Dioxide

*The first budgeted item should be for a
quality surfactant that has a positive impact
on the root environment and playing
surface.

The majority of turf diseases and
stresses are caused by either too little
or too much:

1) Water

2) Air

*Excess water can do more damage to
the plant and the soil than too much
air

Nothing Is More Important
Than Water...

(But Don’t Forget The Air!)

What we see on the surface is a reflection of
what is going on beneath the surface

How might this affect playability?

Can excessive surface moisture affect
meadowgrass and black algae development?




Not treated Revolution Managed

Critical Soil Water Content

The “critical soil water content” is the volumetric water
content below which a soil is water repellent and above
which the soil is wettable.

Volumetric Water Content (%)
o 6 12 18 24 30

Repellent

Wettable

DEPTH (cm)

OPTIMIZE MOISTURE

Critical Soil Water Content Curves
Primer & Untreated Control
(Alterra, The Netherlands)
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It All Begins With Your Soil

2003

Confidential

Surface soil moisture (vol. %)
D. Karcher, University of Arkansas, 6/27/05




3-D moisture patterns in soil block with vertical aitting plane

Surface Repellency

Trueness

Roll of the ball
— Topdress

— Plant species, especially meadowgrass (Poa
annua)

— Scaring

* Pest management
« Ball marks

* Mower scalping




Consistency

« Density
¢ Moisture uniformity
e Species varietal differences

Hever Castle GC, UK
Plywood Demo
June 29, 2006

June 2006




December 2006

April 2007

Consistency

« Density
¢ Moisture uniformity
« Species varietal differences




Can long-term affects influence
population or species shifts?

Surfactant enhanced turf density and
quality (2005)

# 8 % $ &

Green Speed
How fast is fast?

* We increase the speed by:
—Rolling
— Lowering the height of cut
— Increasing mowing frequency (2x cut)
— Drying out the green
— Verticutting
— Brushing, combing

Non-treated Revolution Managed

Green Speed

Greens are always fastest....

...... just before they die!




Firmness

Hold

Footprinting

Thatch

Construction materials
Excessive moisture

Thatch can hold too much moisture

Nothing Is More Important
Than Water...

(But Don’t Forget The Air!)

Safety
Firm, stable footing keeps players happy.

Club owners like reduced liability.







The right choice of surfactant can help to achieve our
goals of sustainable, healthy turf and firm, dry surfaces.







