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SOILLESS GREENS 
MEAN LESS COMPACTION 
AND BETTER TURFGRASS 
By RONFREAM 

No amount of maintenance can correct severe compaction problems. Redesign 
and rebuilding may be necessary. 

Greensites receive more turf man-
agement attention in response to 
compact ion than do tees. Suc-
cessful consideration of greensite 
design should provide for play-
abi l i ty , c h a l l e n g e and variety, 
beauty, proper subsurface drain-
age, the correct seedbed mixture, 
environmentally adapted turfgrass 
varieties, and efficient long-term 
maintenance. 

One profound misconception 
about greens is grass cannot grow 
without "soil" or "topsoil". In fact, 
the less soil in a putting surface 
seedbed, the better. It has been the 
word of various august authorities 
that soil must be part of the putting 
green seedbed mixture. Practical, 
in-the-field results have just as vig-
orously demonstrated that less soil 
equals better turfgrass. 

Where custom, habit or miscon-
ception have encouraged the con-
struction of putting greens entirely 
of locally available "soil" or "top-

soil", greens of varying degrees of 
playability - from outstanding to 
m i s e r a b l e - are the result . Cer-
tainly, at various times of the year, 
even clay-based greens can appear 
healthy and vigorous. Outstanding 
examples of fine old soil greens can 
be pointed to, generally at courses 
where the climate is mild and golfer 
traffic is light. 

Any putting green should look 
good when climatic conditions are 
at their optimum and play is at a 
minimum. It is what happens after 
an extended rainy period or when 
the temperature shoots rapidly up-
ward to bake the putting surface or 
when 225 rounds of play per day 
occur for long, continuous periods 
that the problems become appar-
ent. 

Design 
Before seedbed materials are ei-

ther specified or delivered to the 
jobsite, the design of the greensite 

should be carefully considered. 
The majority of greens in the world 
are round or nearly so. Attractive 
putting greensites with individual 
appearance and character are not 
prohibited in the rules of golf. It 
only seems that way when so many 
greens offer no diversity, drain only 
to the front and are framed by two 
cashew or almond shaped sand 
traps. 

The design of the greensite must 
allow for reasonable access by 
golfers and maintenance equip-
ment. When the sand bunkers 
block or restrict access to limited or 
narrow areas, compaction prob-
lems are sure to follow. Greens with 
only one limited route of access will 
have severe compaction problems 
no matter how intense the mainte-
n a n c e effort to counterac t the 
traffic. 

Sand bunkers, lakes or other haz-
ards are a natural and normal 
feature around many greensites. 
Their presence is both necessary 
and desirable. However, when de-
signing the greensite and its associ-
ated protective or challenging haz-
ards, an awareness of the potential 
problems of inadequate access or 
insufficient equipment turning 
area must be considered. 

Providing a diverse greensite 
shape, with varying adjacent haz-
ard placements, will permit the 
turfgrass manager to change pin po-
si t ions f requent ly - daily with 
heavy play - to assist in moderating 
the impact of golfer traffic on any 
particular portion of the putting 
surface. Changing of pin positions 
also assists in dispersing traffic on 
the putting surfaces. 

Although putting surfaces must 
be large enough to offer several dis-
tinct pin placements, excessively 
large putting s u r f a c e s can be 
wasteful of construction and main-



tenance funds. 
Exaggerated putting surface con-

tours, which restrict usable pin po-
sitions can contribute to excessive 
traffic over limited areas of a seem-
ingly large greensite. Subtle to dra-
matic contours have their place and 
position. The individual approach 
shot to each greensite should basi-
cally define the surface contours 
desired and the arrangement and 
use of hazards. 

Surfaces with several drainage 
flow outlets help to minimize future 
c o m p a c t i o n p r o b l e m s . F r o n t a l 
drainage into the approach area 
must be avoided whenever possi-
ble. Putting surfaces of around 4000 
square feet (380 square meters) to 
8000 square feet (750 square meters) 
are a generally logical size range. 

The designer's impact upon long-
term greensite maintenance is very 
real and very lasting. There is more 
to c o n s i d e r in the d e s i g n of a 
greensite than just how the 4 iron 
should be hit into the green. Main-
tenance can be directly affected by 
greensite design. Turning space off 
the putting surfaces for mowers and 
other equipment is vital. Bunkers or 
other hazards must be positioned 
with this fact in mind. Tight convo-
lutions of the green surface shape 
can encourage wheel compaction 
by triplex greens mowers. Poorly 
considered contour changes which 
are too abrupt can contribute to 
scalping. 

Seedbed Components 
Longterm greens i te seedbed 

mixture components should be 
carefully considered and carefully 
specified. 

Mixing of a coarse aggregate-
o r g a n i c h u m u s , a m e d i u m 
a g g r e g a t e - s a n d a n d a f i n e 
aggregate-soil together approxi-
mates the recipe for concrete. The 
very last thing a putting green needs 
is a compactable seedbed. Every 
putting green needs a deep, well-
drained seedbed. 

A golf course archi tect knowl-
edgeable in soil science should be 
able to prepare a precise, concise 
set of specifications which will di-
rec t the p r e p a r a t i o n of a w e l l -
drained, water-retaining, compac-
tion resisting seedbed. 

Subsurface drainage within the 
putting surface area is unnecessary 

only when constructing a greensite 
on a pure sand natural site. The to-
tal volume of drainage pipes within 
the a r e a of the put t ing s u r f a c e 
would vary as subgrade conditions 
and local c l imat ic factors deter-
mine. In general, 350 feet (110 lin-
ear meters) or more of four inch 
(10cm) diameter perforated drain-
age line is perhaps "average" for a 
greensite. Discharge of subsurface 
drainage lines and surface flow, as 
well, should be directed away from 
primary golfer entry or exit paths. 
Drainage line outlet points should 
be well away from the fairway area. 
Y e t , a l l too o f t e n , the put t ing 
surfaces only slope to midcenter 
front, directly into the fairway ap-
proach and traffic area. Subsurface 
drainage lines, if used, frequently 
discharge a short distance in front 
of the putting surface, again in the 
fairway approach. Is it any wonder 
that soggy areas develop just where 
all the golfers converge and the 
maintenance equipment makes it 

Any green should look 
good when weather is 
nice and play is slow. 

turns when such a procedure is 
followed? 

T h e type of gravel for e n c a s e -
ment of perforated drainage lines 
and the gravel layer beneath the 
s e e d b e d m i x t u r e ( for t e e i n g 
sur faces and for putting greens) 
should be careful ly se lec ted . A 
uniform particle size distribution is 
recommended. Fine gravel, pea-
gravel or similar, is recommended. 
A gravel having a particle size dis-
tribution between 6mm (0.25 inch) 
and 18mm (0.75 inch) is quite ideal. 
Large diameter gravels, in excess of 
25mm (1 inch) generally have inter-
spaces which will permit a filtering 
down of the finer textured particles 
from above or the native soil adja-
cent. The filtering-in can, in time, 
result in clogging of the drainage 
passages. Crushed gravel is as usa-
ble as natural "river-run" rounded 
particles so long as the size distribu-
tion range is within the desired tol-
erances. 

If only very coarse gravel is avail-
a b l e , an i n t e r m e d i a t e l a y e r of 
coarse sand or polyester filter cloth 
may be necessary to separate the 
sand-humus layer above from the 
gravel below. 

Well-washed gravel, free from 
silt and clay particles, is important. 
Gravel contaminated with silt and 
clay will soon inhibit proper water 
flow. The gravel layer should ex-
tend fully beneath each putting 
green seedbed mixture to the limits 
of the putting surface. A uniform 
layer, four inches (10cm) in thick-
ness, is to be considered the mini-
mum depth. 

The lack of drainage lines and 
gravel layer beneath the seedbed 
will result in soggy and puffy drain-
age areas both at the putting surface 
edge and into the apron area - a sure 
invitation to compaction, il is not a 
wise economy move to d ispense 
with subsurface drainage lines 
within the putting surface. Poor 
drainage induces compaction more 
rapidly than any other causative 
agent. 

It has been noted that soil in any 
form is not recommended for inclu-
sion within the putting green 
seedbed mixture. The sought after 
mixture should be one which is 
comprised of only select sand and 
organic humus. What is select 
sand? The generally recommended 
particle size range for putting green 
seedbed purposes would be a sand 
which provided more than 80 per-
cent by volume between 0.20mm 
and 1.20mm particle size range. 
From 1.20mm to 1.60mm and from 
0.20mm to 0 .10mm can comprise 
another 5 to 10 percent each. Less 
than 5 p e r c e n t in total s h o u l d 
consist of combined silt and clay 
particles and very fine sand (those 
particles smaller than 0.10mm). The 
" ideal" sand would be one with a 
uniformity of part ic le d iameter 
around the 0.50mm size range. The 
more consistent and uniform the 
particle size, the more resistant it 
will be to compact ion problems. 
The major determining factor must 
be the combined clay and silt con-
tent. It is these fine textured materi-
als which will plug up the coarser 
mater ia ls and assist direct ly in 
helping to induce the compaction 
problems. Insist on water washed, 
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clean sand, as free as possible of silt 
and clay. 

If given a choice, a more coarse 
sand should be preferred over a 
finer one. Ordering sand by a type 
or local-use name is not advised. 
What is "plaster sand" and accepta-
ble in one locality may be called 
"plaster sand" in another area but 
consist of 20 percent unacceptable 
fines, as an example. Select the 
sands using mechanical sieve anal-
ysis to insure proper sizing and 
particle distribution. In some situa-
tions, even a chemical analysis of 
the proposed sand should be 
undertaken before the final selec-
tion is made to screen for salts or 
other contaminants. 

The organic humus component 
of seedbed mixture can be quite di-
verse in origin. The humus material 
is included primarily to act as a 
"softening" agent to provide resili-
ency and to prevent the sand from 
being too hard in the first year or 
two of play and to act as a water re-
taining medium. Once the turfgrass 
is established, the normal root sys-
tem regeneration will provide ade-
quate humus. 

Peat moss, ground pine or fir tree 
bark, rice husks, composted animal 
manure, grape and olive pomace, 
c o c o p e a t , bagasse and s i m i l a r 
sources of organic humus have 
been successfully used. Whatever 
organic material is locally avail-
able, so long as its chemical analy-
sis is favorable, may provide the or-
ganic portion of the seedbed mix-
ture. Particle size range is not as 
critical as for sand. A particle size 
providing 80 to 90 percent passing a 
6mm (0.25 inch) screen is generally 
sufficient and usually available. 

The porportions of sand to humus 
will vary depending upon the sand 
particle size distribution, type of 
humus, local climatic conditions 
(primarily rainfall) and organic ma-
terial accessibility. In general, a ra-
tio of 70:30 to 85:15, sand:humus has 
been proven to be quite successful. 
The seedbed mixture should be 
thick enough to provide ample 
waterholding capacity and deep 
root growth. A t h i c k n e s s of 12 
inches (30cm) would be recom-
mended as a minimum inplace 
thickness. 

The seedbed mixture must be 
completely, thorougly and totally 

pre-mixed before placement on the 
individual green or tee surface. 
Only under rare conditions and 
specific situations should in-place, 
on site mixing of the sand and hu-
mus be permi t ted . I n a d e q u a t e 
mixing will lead to problems of lay-
erage, poor water movement- and 
potential soggy problems. 

Always select and use the finest 
quality seed or vegetative stolons 
available. Weed-free , certified 
clean seed of the latest crop is es-
sential. Cheap seed is never a bar-
gain. Vegetative stolons should be 
obtained from reputable sources 
with assured varietal quality. 

Once the greensites have been 
constructed, do not make the com-
mon mistake of topdressing the turf 
surfaces with a mixture containing 
soil . If the s e e d b e d s w e r e c o n -
structed properly; that is, without 
any soil in the mixture, then using 
soil in the topdressing will only in-
duce and promote the very prob-
lems the soil-free seedbed mixture 
was des igned to prevent or 
counteract. WTT 

Whatever the Reason 
Whenever the Season 

RainCoach 
Traveling Sprinkler 

Adjustable width 
108' to 125' 
depending on nozzle 

Speed 
adjustable 

to 8 hours 
for 300' run 

Adjustable length 
cables for 
300' or 450' runs 

Low cost operation 
All metal except tires 

ftoyal (Enarlj/ < Buckner* 
4381 N Brawley, Fresno, CA 93711 
(209) 275-0500 TWX 910 362 1167 

ARM 
YOURSELF 
FOR THE 
BUSY 
MONTHS 
AHEAD 
. . . . with vital 
marketing data 
gathered by 
our experts in these 
proven research 
techniques: 

• WATS Telephone 
• Focus Groups 
• Direct Mail 
• Personal 

Interviews 

We provide top quality 
in-house printing, 
mailing, tabulating, 
data processing, 
and analytical systems. 

Count on us 
for your 
special 

research needs. 

Free cost estimates. 

Infometrics 
National Research Center 
A SERVICE OF HARCOURT BRACE 

JOVANOVICH PUBLICATIONS 
131 West First Street 

Duluth, Minnesota 55802 
Ph: (218) 727-8511 


