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ost sports and recreational 
turfs are subjected to traffic 

stresses. A hidden but very impor-
tant component of traffic stress is 
soil compaction, which is defined 
as the pressing together of soil 
particles into more dense mass. 
Soil compaction tends to be 
greater in the upper 50 to 75 mm 
of the root zone profile. Proneness 
to soil compaction tends to be 
greater (a) in finer textured soils 
such as clays, particularly in com-
parison to sands in the medium 
particle size range, (b) at higher 
soil water contents, and (c) with a 
higher amount of canopy biomass 
to function as a cushion to traffic 
stress pressures. 

Traffic stress pressure 
aspects 
Another aspect affecting soil com-
paction is the intensity and fre-
quency of pressure applied during 
traffic stress. Basically, pressure is 
calculated based on the weight of 
the pedestrian or vehicle divided 
by the surface area actually in 
contact with the turf-soil surface. 
Consequently, to minimise soil 
compaction it is desirable to have 
as great a contact surface area as 
possible relative to the amount of 
weight being applied. For exam-
ple, a footballer with studs or flat-
cleated shoes has a majority of the 
weight applied on the base of the 
cleats, in contrast to a flat to 
wafer-shaped tennis shoe where 
the pressure is applied broadly 
across the full base surface area. 
This results in a 25- fold greater 
intensity of traffic pressure where 
s tud/c leated shoes are used in 
contrast to flat-soled shoes. For 
the same reason, a golf shoe with 
the traditional hubs or shoulder 
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BENEFITS WITHOUT SIDE EFFECTS FOR 
GOLF FAIRWAYS, GOLF TEES, GOLF GREENS, RUGBY PITCHES, 

BOWLING GREENS, HOCKEY PITCHES, CRICKET SQUARES, 
CROQUET LAWNS, A N D FOOTBALL PITCHES 

' ' k ^ S O I L C A R E 
C & P SOILCARE LIMITED, Unit 3, Bush Farm, Nedg ing , Ipswich, 

Suffolk, IP7 7BL. Telephone/Fax: 0 4 4 9 741012 
Mobi le telephone: 0860 4 9 3 5 2 1 

THE DEEP DRILL SERVICE FOR SPORTS TURF 
Why suffer turf problems associated with compacted soil? 

Our Deep Drill machine will create a pattern of sixty 5/s" 
holes, up to 10" deep, on a 5 " spacing, in one movement, 

leaving an unmarred surface. 

RESULTS IN • Relief of compaction • Improved aeration 
and percolation of water to the root zone • Deeper, wider 

and more vigorous root development • Holes offer a way of 
introducing fresh media to the soil • Healing time of three to 

four days • Drills through dry patch. 

with spikes results 
in much higher 
pressure stress in 
compar ison to 
spiked shoes with 
either inverted 
metal bases flat 
with the sole or else 
nonspiked shoes. 

In te rms of the 
f requency at which 
traffic pressure is 
applied, obviously 
the more frequently 
that pressure 
stresses are applied, 
the greater the 
potential for 
increased soil com-
paction problems. 
There are a diver-
sity of traffic con-
trol techniques that 
can be used to 
encourage broader 
distribution of traf-
fic across turfed 
areas. In the case of 
sports fields, it may 
necessitate develop-
ing a grea ter num-
ber of sports fields 
so that use can be 
reduced on any one field by rota-
tion of play to allow turf rest and 
recovery periods. 

Effects of soil compaction 
The pressing together of soil parti-
cles into a more dense soil mass 
as a result of traffic pressure 
causes a number of problems in 
maintaining a healthy, dense turf. 
The first negative event resulting 
from soil compaction is the loss of 
macro-pore space and associated 
soil aeration. Turfgrass roots and 
beneficial soil micro-organisms 
require oxygen for respiration to 
support vital life processes. The 
loss of soil aeration results in (a) 
the inability of oxygen to move 
f rom the above external atmo-
sphere into the root zone environ-
ment and , (b) the blockage in 
ou tward movement of excessive 
carbon dioxide and anaerobic 
gases that are potentially toxic to 
the turfgrass root system and ben-
eficial micro-organisms. The loss 
of porosity in the root zone also 
significantly reduces the water 
infiltration and percolation rates 
and therefore increases the 
amoun t of precipitation lost by 
surface runoff. The lack of oxygen 
and presence of potentially toxic 

M e s h s y s t e m f rom Net lon Advanced Turf: t h e hea l thy 
r o o t z o n e is proven to p r o m o t e qu ick r e c o v e r y f rom 
divot ing and increase t h e turf surface 's load-bear ing 
c a p a c i t y and c o m p a c t i o n res istance 

anaerobic gases and chemicals 
result in functional restrictions of 
the turfgrass root system, and 
eventually root dieback, which in 
turn is reflected in reduced turf-
grass health and eventually actual 
thinning of the above ground 
canopy. 

Correcting soil compaction 
problems 
Problems develop on extensive 
turf areas that can only be man-
aged through corrective measures 
such as turf cultivation. By defini-
tion, turf cultivation refers to 
mechanical methods of selectively 
tilling an established turf without 
destroying the sod characteristics. 
The goal of this practice is to 
enhance exchange of air and 
water between the soil and the 
above atmosphere. Since soil com-
paction is most severe in the 
upper 50 to 75mm, it is important 
that turf cultivation operat ions 
pene t ra te at least 8 0 m m , and 
preferably 100mm deep. 

A key principle in implementa-
tion of turf cultivation operations 
is that they be used only as 
needed to correct a developing 
soil compaction problem. In other 
words, it should not be used as a 



COMPACTION 
routine cultural practice, as there 
are negative aspects as well as 
positive benefits. Deep turf culti-
vation may never be needed on 
high-sand root zones constructed 
of the proper particle size analy-
sis, whereas turf cultivation may 
be needed as frequently as 
monthly dur ing the playing sea-
son on intensively trafficked, fine-
textured clay soils. Symptoms 
used in diagnosis of soil com-
paction problems requiring turf 
cultivation include (a) a more 
impervious, hard soil mass as 
indicated by increasing difficulty 
in pushing a soil probe or cup cut-
ter into the profile, (b) a reduc-
tion in the amount of wa te r 
penetrating into the soil per unit 
of irrigation time, (c) reduced 
rooting dep th and root number , 
and (d) actual thinning of the turf 
canopy. Turf cultivation is best 
accomplished when the soil is rel-
atively moist to ensure maximum 
penetrat ion and at a time of the 
year when moisture and tempera-

ture conditions will ensure rapid 
turf recovery over the openings, 
but when the seed germinat ion 
and invasion of problem weedy 
species are minimised. 
Coring 

A form of turf cultivation 
involving a hollow tine to remove 
soil cores and leave a hole in the 
turf-soil profile is termed coring. 
There also are devices that pro-

duce an opening and lift out soil 
by means of drilling. Coring gen-
erally has been preferred over the 
years in terms of beneficial 
responses. There is the option of 
either (a) removing the soil cores, 
if of an undesirable soil texture, 
followed by topdressing wi th an 
improved root zone mix, or (b) 
returning the soil cores, if of an 
acceptable turf texture, dur ing 

which they are broken up and 
matted across the turf surface 
where they serve as a topdressing 
to enhance thatch decomposition. 
Most traditional coring machines 
penetrate 85 to 100mm deep. The 
more recent innovative develop-
ment of deep tine coring units 
with the capability of penetrating 
200 to 3 0 0 m m deep has proven 
very beneficial in many situations. 
However, this does not mean that 
this deep penetrat ion unit will 
replace the more traditional cor-
ing devices. Both approaches have 
a place in the culture of inten-
sively mainta ined turfgrasses for 
sports and recreation uses. 

Slicing 
A form of turf cultivation involv-
ing a deep vertical cutting action 
that provides soil openings and 
loosening, but without removal of 
soil, is termed slicing. It typically 
involves V-shaped knives 
mounted in a circular arrange-
ment. The penetrat ion <+• 16 
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THE D-Pac' SYSTEM 
'D-Pac' is the most innovative and efficient 

one man soil decompaction and aeration 
system there is. 

'D-Pac' from a&f is an eco friendly 
back pack system designed to aerate 
all types of compacted soils. Using a 

_ compressed Nitrogen source 'D-Pac' 
warehouse ^as t j i e flexibility to operate between 

0428 661767 50psi and 800psi making it the ideal 
tool for Golf Greens, hardened walkways or street trees etc. 

WHY NOT CONTACT 
a&f warehouse about this or any other 

arboricultural/forestry hand tool or protective 
clothing needs, including the DEEPROOT 

BARRIER SYSTEM _ 
YOU MAY HAVE ON:- 0428 661767 W a r e h o u s e 
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E&S 
SPORTSGROUND 
CONTRACTORS 

GOLF COURSE AND SPORTS 
FIELD MAINTENANCE AND 

CONSTRUCTION 

• Verti-Drain 
• Sand & Gravel Slitting 
• Drainage 
• Overseeding 
• Top Dressing 
• Cultivation & Seeding 

Contact: Richard Veitch, 39 Knox Green, 
Binfield, Bracknell, Berks RG12 5NZ 

t i Bracknell 
(0344)860690 

SEWARD 
T U R F M A I N T E N A N C E 

CONTACT THE PROFESSIONALS WITH 
OVER 10 YEARS EXPERIENCE 

• TO MAINTAIN YOUR GREENS 
WE CAN 

VERTI DRAIN 
HOLLOW TINE 
TOP DRESS 

• TO MAINTAIN YOUR FAIRWAYS 
WE CAN 

VERTI DRAIN 
OVERSEED 

BULK TOP DRESS 
RING MICHAEL SEWARD FOR A QUOTATION 
SUTTON ROAD, WIGGINTON, YORK Y03 8RA 

Tel: (0904) 761221; Fax: (0904) 760016 
Evenings: (0904) 765949 
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15 dep th depends on the 
weight applied to the slicing 
knives. Slicing does not cause as 
much disruption of the turf sur-
face as coring but, by the same 
token, it is not as effective in 
enhancing soil water and air 
interchange. However, it is used 
effectively where a soil com-
paction problem has s tar ted to 
develop in the upper 50 to 75mm 
that cannot be corrected by cor-
ing, because it would be objec-
t ionable to the users dur ing 
periods of intense play, or when 
high level competitions are sched-
uled. 

Injection displacement 
A recent innovation in turf culti-
vation involves the development 
of high pressure pulses of water 
or air that create openings in the 
soil profile to varying depths up to 
more than 200mm. The water 
injection displacement unit has 
created a great deal of interest, 
and is an innovative mechanical 
procedure involving sophisticated 
mechanical engineering app-
roaches. They are advantageous 
on greens in that turf cultivation 
is achieved with minimal surface 
disruption. However, in the pro-
cess of soil displacement, the soil 
must be moved somewhere and 
there is the question of just how 
much localised soil compaction or 
different ial displacement of cer-
tain soil particles may occur under 
cont inued use. Time and fur ther 
research will answer these ques-
tions. In the meantime, turf culti-
vation by water injection 
displacement is ano ther tool 
which the turf manager has avail-
able to choose, depending on the 
part icular circumstances under 
which the soil compaction prob-
lem develops. 

Spiking 
Turf cultivation involving shallow 
perforations of the turf surface by 
solid t ines or blades is termed 
spiking. Because the penetra t ion 
is only 20 to 30mm, spiking does 
not correct a major soil com-
paction problem. Rather spiking is 
used to break up an impermeable 
organic/compacted surface layer. 
It can prove particularly effective 
on high-sand root zones of the 
proper particle size distribution 

when the profile as a whole has 
an adequate infiltration rate and 
all that is needed is to break up 
the impermeable surface layer. 

Preventing soil compaction 
The preferred approach to solving 
soil compaction problems is a pre-
ventive basis. This typically 
involves root zone modification 
which tends to be relatively costly 
and thus is restricted to moderate 
to small areas such as sports 
fields, putt ing greens, and tees. 
The objectives of root zone modi-
fication are to select a particle size 
distribution that will have mini-
mal compaction tendency, and 
maximum air and water exchange 
with the upper atmosphere. Con-
struction starts with the proper 
subsurface drainage system. A 
300 to 350mm deep root zone is 
placed over a gravel or crushed 
stone drain-bed of 100mm in 
depth. The best long-term perfor-
mance has involved placement of 
a 50-60mm coarse sand layer 
above the drain-bed to create a 
perched hydration zone. This min-
imises soil drought stresses typical 
of sand root zones that do not 
possess a perched hydration zone. 
Construction systems such as the 
older Texas-USGA Method or the 
more recently published 1993 
USGA guidelines are found to be 
the most effective (see References). 

It is essential that the high-sand 
root zone contains a fully decom-
posed organic matter component 
to ensure proper buffer ing in 
terms of nutrient availability and 
protection against excessive leach-
ing and allied environmental 
quality concerns. Note: the gravel, 
sand or organic matter materials 
being assessed for use in the root 
zone modification must be chosen 
based on established, detailed 
physical soil analysis, following 
the procedures outlined in the 
USGA guidelines. 

Mesh system 
A recent innovative development, 
one tha t has been researched 
since 1985, is use of the randomly 
oriented interlocking mesh ele-
ment system. High-sand root 
zones have many advantages but 
they do tend to be less stable. 
There are a number of types of 
fibres available of a two-dimen-



THREE 
PROBLEMS WITH 

ONE SINGLE 
SOLUTION • 

SUCCESSFUL 
MOWING OF 

STEEP BANKS & 
SLOPES THAT 
COVER MOST 

BUNKERS • 
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sional nature that contribute to 
stabilisation of sands. However, 
only the three-dimensional inter-
locking mesh element system 
offers not only maximum soil sta-
bilisation and root anchorage for 
reduced divoting, enhanced rate 
of divot turf recovery and lateral 
cleat tear, but also increased (a) 
soil water infiltration, (b) soil 
moisture retention, and (c) aera-
tion, with resultant enhanced 
rooting and overall turfgrass 
health. These beneficial responses 
are attributed to a unique internal 
self-cultivation effect due to a 
flexing action of the three-dimen-
sional, interlocking mesh ele-
ments randomly distributed 
through the upper 150mm of the 
root zone profile at a rate of 
5kg/m3 The three-dimensional, 
interlocking mesh system with 
unique internal flexing also pro-
vides (a) a less hard surface, (b) a 
more uniform ball bounce, and 
(c) a superior load-bearing capac-
ity. Based on eight years of 
detailed research, plus a number 

of successful real-world construc-
tions installed with the proper 
subsurface drainage systems, the 
mesh element system has demon-
strated great promise for use on 
sports fields, horse race tracks, 
golf tees, cart paths, and inten-
sively trafficked areas requiring 
high load-bearing capacities. 
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NIKKEN KNAPSACK 
BRUSH C U T T E R / M O W E R 

The Nikken fitted with its unique hover 
hood gives total flexibility and freedom 
of movement, giving a very neat finish 
to your bunker slopes and banks. 
The operator can either mow from inside 
the bunker mowing uphill or mow from 
the top reaching down into the bunker, 
both achieved with total ease. 
Flying sand is no problem with Nikken 
due to all sensitive components being 
protected and out of harm's way on 
operator s back, which only weighs I2lbs. 

Edges can be quickly and neatly trimmed 
by removing the hood, attaching a small 

4-tooth blade and 
finally rotating the 

handle through 
90 degrees. 

Send for details now to: D I X O N & H O L L I D A Y LTD 
Unit 22, Bassett Down Ind. Estate. Hay Lane. Swindon. Wiltshire SN4 9QP 

Tel. Sales: 0462 700547 • Works: 0793 845199 • Fax: 0793 845191 

u 
profession 

for weed 
control! 

The Right Men! The Right Stuff! The Right Advice! 
For over 21 years Complete Weed Control have 
been doing all the right things to tackle the 
problem of weeds and unwanted growth. 
With over 20 regional offices nationwide we 
can tackle your weed problem. Wherever you 
are. Quickly. Without fuss. Guaranteed! 

Nationwide Service , 

f0608 644044 

/ 
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complete weed control 
Complete Weed Control Limited, 

Freepost, 
Chipping Norton, Qxon QX7 6BR./ 


