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Greenkeeper 1and 2.

Whatever the wear and tear on your
fine turf, Greenkeeper 1 and Greenkeeper 2
provide the ideal treatment, with fast
action and long-lasting effects.

Greenkeeper 1 and Greenkeeper 2
are part of the unique Hi-lite range of
Froducts .They are lightweight, so there’s
ess to carry around, and flow smoothly
and evenly. They also reduce the danger
of scorchin; ﬁ

Greenkeeper 1 contains the correct
balance of nutrients for Autumn and
Winter application; Greenkeeper 2 for
Spring and Summer.

1eir feet all year.

Both are suitable for all types of fine
turf and encourage your grass without
causing excessive growth at the end of
the season.

Conveniently packed in 62Y21b.
poly-bags, they are ideal for both indoor
and outdoor storage.

Greenkeeper 1 and Greenkeeper 2.
The ideal treatment for your fine turf—

all year roundz ! Fls“"s

Fisons Agrochemical Division

® Groenkeepet © a regisierad trademark of Fisons Limted
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TURF DRAINAGE

—applying new concepts in drainage design to the Golf Courses
C.J. Head. Chipman Limited. Date: 29th June, 1976

THE subject of sports turf drainage
has received a great deal of attention in
the past few years with much of the
research effort and published work
emanating from Dr. V. 1. Stewart and
Dr. W. A. Adams of the Soil Science Unit,
University College of Wales,
Aberystwyth. Although attention has
been centred on the severe problems of
waterlogging in soccer and rugby pitches
the principles, problems and solutions
apply closely to the golf course situation.
The intention of this short paper is to
attempt to identify areas where new
concepts and techniques could be use-
fully applied to golf course design or
management.

DRAINAGE DESIGN

The objectives of drainage design on a
golf course might be defined as follows:

To ensure that:

(a) Atno time of the year does water-
logging prevent play, even during
periods of prolonged rainfall.

(b) Excess water is removed rapidly
so that an optimum moisture state
for plant growth can be main-
tained.

In stating the first objective the ques-
tion is raised as to what rate of water
removal would be required to drain water
as quickly as it falls. At what rate would
the rain be falling, and for how long?
How often would such rainfall be expec-
ted to occur? To design a highly intensive
drainage scheme to cope with a rainfall
intensity which may occur only very
infrequently could be considered uneco-
nomic and the slavish interpretation of
the first objective regardless of cost con-
siderations would seem unreasonable.
None-the-less an attempt to quantify the
requirements must be made. In the light
of past history of drainage failures it is
not stating the obvious to say that if a
drainage scheme is to be designed it must
be decided what it is intended to achieve.
How else can its success be anticipated or

May

satisfactory performance measured?
TARGET DRAINAGE DESIGN RATE

Even in localities where there is no
theoretical drainage requirement, i.e.
where annual rates of moisture loss from
evaporation from the soil surface and
transpiration through plants combine to
exceed the amount of annual rainfall,
there will be occasions when precipitation
is heavy for short spells and the drainage
needs must therefore be considered. In
Britain generally annual rainfall is about
twice as much as can be removed by
evapo-transpiration and the risks of
surface accummulations will be very rea .

In choosing a target rate for drainage
a guide can be obtained by studying local
rainfall data, from which the probability
of a certain level of rainfall occuring can
be reasonably predicted from the fre-
quency with which it has occurred in the
past.

For example, if rainfall data over the
past 50 years indicates that the number f
occasions during which the soil is at fie d
capacity when rain falls at sayYinch/
hour for one hour is only on average once
per year, then unless the course is very
important indeed it would seem unneces-
sarily expensive to fix the drainage
design rate to meet this event, i.e.
6 inches/day. If it so happens that an
important tournament coincides with that
single occasion of the year it would be
very unfortunate—clearly it is a matter of
probabilities and the important thing is
that sensible judgements can be made
when the appropriate information is
available. :

“An overall drainage design rate of at
least one tenth inch per hour (2.5mm/
hour) or between 2-3 inches per day
would not be an unreasonable minimum
target in Britain. Higher rates may be.
chosen for priority sites and in practice
the cost/benefit ratio for installations
greatly improves with higher target
design.
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BLUEGRASS (Poa Pratensis)

Formally known as Warren's A-34

A Smooth Stalked Meadowgrass!

RECOVERS QUICKLY FROM
INJURY

Highly disease resistant.

e Thrives in open sunlight and
varying soil conditions.

e Withstands short mowing,
down to ¥z inch.

Withstands shade (up to 65%).

Produces a dense green sward
of turf.

BenSun

BLUEGRASS SEED
costs less

1 Pound Sows
2,000 Sq. Ft.

(Over 1,000 seeds per sq. ft.)

HURST GUNSON
COOPER TABER LTD.
Witham, Essex CM8 2DX
PHONE: Witham 516600
(SPD Code 0376)

PATTISON IN THE WEST

DEREK RUSSELL

Handsome, debonaire, confident—some
of the words used by him when we said
we want to print something about you—
actually he is not a bad looking chap in
a rugged old fashioned sort of way, two
smashing kids and a very charming wife,
fond of the country and enjoys meeting
people—in fact he is just the man to
promote Pattisons new van sales delivery
service.

Calling on Golf Clubs from his local
centre in the west country Derek is able
to offer immediate delivery from the
wide range of our equipment carried by
his van.

Buy The Best—From The Best—
Get The Best Service
H. PATTISSON & CO.
STANMORE, MIDDLESEX
01-954 4171

S. H. GOSS & CO.

WEED CONTROL
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Selective or Total Weed Control
Grass Growth Retarding
Brushwood Control
Aquatic Weeds
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Worm Control
Fertilisers Applied
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ACHIEVING SATISFACTORY
DRAINAGE

Rain can do two things when it hits the
ground: It can infiltrate the soil or, if the
rate of precipitation exceeds the rate of
infiltration, it will accummulate on the
surface or flow towards lower areas.
There are two obvious ways therefore of
removing excess water, intercepting it at

(a) By allowing it to flow through the
soil to drains

(b) By intercepting it at the surface.

Both techniques will be called upon in
golf course drainage, and having chosen
a drainage rate for a scheme it is essen-
tial, to ensure success, that every part. of
the system is quantified.

.If water is required to flow through soil
then it is important that the hydraulic
conductivity of that soil is known because
the rate at which water moves through
will determine the spacing required of
drains. Natural unassisted drainage can
only occur at rates in excess of one
inch/day in very sandy soils or in finely
textured soils possessing good granular
structure to depth. Few inland courses
will have sufficiently sandy soils and
the maintenance of adequate structure in
heavily trafficked fine-texture soils will
be unlikely. For example, a well
structured soil may. have a hydraulic con-
ductivity initially of say 20 inches per
hour. This structure can collapsed with
tread in the wet to the extent that its
hydraulic conductivity reduces in a
very short time to as little as a thousandth
or even a ten-thousandth of that figure,
i.e. 0.002 inches per hour.
DISTINGUISHING BETWEEN AREAS
WITH DIFFERENT REQUIREMENTS

A study of the topography of the area
will reveal those areas which are, because
of their relief, shedding areas for water
and those which are low receiving areas.
The first essential of course is to cut off
the former from the latter. If the course
can be divided into self-contained sec-
tions in this manner, with each area
isolated from the influence of extraneous
water from any other area, and each
possessing its own outfall. The cut-off
drains will be continuously permeable

and contain backfill material at the
surface of sufficient size to enable water
from the entire catchment area it serves
(measurable) to be intercepted at the
design rate. This cut-off system can form
the basic skeleton of main drains and
must be of the required size. Manu-
facturers pipe data charts will show
the capacities. For example a final single
outfall main carrying the accummulated
discharge of 20 acres at 2 inches per day
potential will need to be 10 inches in
diameter at 1 per cent slope. All situa-
tions are calculable and nothing must be
left to guesswork.

Having cut the site down to size in this
manner the special needs of individual
sections can be considered. There will be
good and bad areas but in many parts of
the course management can be aimed at
maintaining good natural structuring by
encouraging the soil biology. If necessary
chemically and mechanically. Unless the
area is underlain by a subsoil of sufficient
permeability to function as a natural
soakaway there will need to be a full
system of drains of continuously per-
meable construction to the surface,
across the slope, so that as well as
receiving water through the topsoil they
can also act as surface water interceptors.
It is only in this way, on most soils that
drains may be installed at spacings as
wide as S or 6 yards, if drainage rates
indicated are to be achieved.

The same drain system, possessing as
it does, permeable backfill, for example
sand, to the surface, built with a view to
providing for well structured soil areas
can be used as the skeleton for areas
where structure is non-existent or will be
expected to collapse with tread in the
future.

DE-STRUCTURED SOILS

If water cannot be moved through the
soil at an acceptable rate then either the
soil must be replaced, or amended, or
excess water must be removed at the
surface. Few fine textured soils can be
adequately improved by the simple.
addition of sand as in most cases so much
sand would be required to make an effect-
ive improvement that the surface would

-
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be destroyed in the process. If, say, it
took 9 inches of sand to suitably amend 1
inch of soil (as is often the case) the cost
would be exhorbitant.

Recent techniques of surface water
removal by interception include sand
slitting, by which means vertical bands of
sand are installed in the soil, and inter-
sect the permeable backfill over drains.
These are set at spacings adequate to
intercept surface flow across slope and
the spacings, depth, width, and hydraulic
conductivity of sand, all have a bearing
on their performance. All are quanti-
fiable. An appropriate system can be
chosen to link with a given drain spacing
to preserve the target design rate. To
function efficiently in the long term sand
slits must not be capped at the surface by
soil but must be maintained in a sandy
condition by top dressing if they are to
continue to meet the drainage rate
requirement. New techniques of main-
tenance by ‘‘microslitting’’ to renew the
surface link when necessary have been
developed.

SPECIAL CONSTRUCTIONS

Where imported material is to be used
in construction the opportunity presents
itself of quantifying drainage from a
knowledge of the characteristics of that
material. Drain spacings within greens or
tees can be specially suited to the
hydraulic conductivity of the entire depth
of construction and can be considered
separately if higher-than-elsewhere
drainage rates are to be selected for these
special areas. The hydraulic conductivity
of sand/soil mixtures used in cons-

truction will reduce considerably with
compaction. It is therefore important that
drainage designs are based on measured
values of compacted material.

Sand slits have been installed in
existing greens and subsequently man-
agement has secured a perfectly true
surface. The time this takes to achieve
will depend on the amount of attention
given to surface truing afterwards.
There is some surface heave following
sand injection but as important major
surgery which has to be performed once
only to cure a waterlogged green the
trouble required in reinstatement could
be considered insignificant.

The treatment of greens which have
developed problems of thatch formation.
or layering within the profile whether by
mismanagement of top dressing prac-
tices, irrigation, feeding, soil chemistry
or whatever other cause is outside of the
scope of this short paper. It is pertinent
however to note that in severe situations
by-pass systems, such as sand slits, may
present the only short-term solution
which is conducive to its subsequent
improvement by chemical or physical
means.

STEP-BY-STEP CONSTRUCTION

Systems such as these described lend
themselves to step-by-step construction.
Having chosen a design rate work can
start with cut-offs for main sections; to
these can be added the skeleton of
permeable-fill drains within sections;
concentration can then focus on adding
the flesh—managing the soil structure on
the large scale and installing slit or recon-

Seeds &Fertilisers
for W&w%engl :g{:'reoﬂonul purpose
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struction systems in aveas of intensive
use.

In this manner important priorities can
be met first and the system added to as
the budget allows.

SYSTEMS THAT REALLY WORK

Whether installed at the outset or
piecemeal one thing is vital—whatever is
done must be done with the complete
confidence that it is part of a planned
system that can be expected to work in
the manner it was designed to. Drainage
schemes installed to a traditional pattern
without an understanding of soil/water
relations, whose working or not working
is left in the hands of fate and thought to
be outside of the control of the designer
should become a thing of the past. All is
measurable, all is quantifiable, and the
benefits to acrue to the well being of the
course, and the game, from informed
management of drainage will be con-
siderable.

STEWART&CO.

STRONGHOLD

STEWARTS OF EDINBURGH
TURFCULTURE SUPPLIES

CLEAN BALL
HOLE CUPS

* CAST ALUMINIUM ALLOY

* BRIGHT SILVERY FINISH

* KEEPS THE BALL CLEAN

* CONFORMS WITH THE RULES
£2.75 each, plus carriage & VAT

Stewart & Co. Seedsmen Ltd.
Stronghold Works

Mayfield Industrial Estate
Dalkeith EH22 4BZ

Telephone : 031-663 6617
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GROUNDSMANSHIP

31%'annual exhibition

at Motsour Fark

Acclaimed by all associated with International
groundsmanship as the only exhibition that
gives you the opportunity of seeing and discus-
sing improved turf culture techniques—new
and synthetic playing surfaces for Sports and
Leisure Centres—revolutionary machinery for
turf aeration and grass cutting on cricket
squares and golf courses. Automated irrigation
systems, seed, fertilizers, chemical and
spraying equipment. All are parts of the
interest packed Institute of Groundsmanship
held at the University of London Athletics
Ground, Motspur Park, New Malden, Surrey,
between 10 am and 6 pm on the 7th and 8th
September and 10 am and 5 pm on Sth
September. Direct trains from Waterloo to
Motspur Park, Station. Road travel on A3
Portsmouth Road turn off at New Malden
Roundabout. The Exhibition is at Motspur
Park by kind permission of the University of
London.

THE INSTITUTE OF GROUNDSMANSHIP
108a Chessington Road, West Ewell,
Surrey, KT19 SUR. 01-393 8027



