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Introduction
This document serves as a supplement to the Indian Golf Union’s Greenkeeper Education Programme.1 What you will ﬁnd here is additional information that will be relevant to greenkeeping at golf courses in India, drawn
from questions that have been sent to the author from participants in the Programme and from new information that becomes available and can be of beneﬁt
to course managers and greenkeepers in India.
Additional information about the Programme is available for download at
http://in.asianturfgrass.com. For any questions about the material in this
document, or to send questions that you would like to see answered in a future issue of the Greenkeeping Information Service, please submit a request
through the Programme website.
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Figure 1: The four main types of grass that can produce good golﬁng surfaces at
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1

2012: Issue 1

1.1

What grasses work best at India?

One of the questions that arises, especially when a new course is being constructed,
but also when evaluating the playing conditions of an established course, concerns
which species and cultivar2 should be used to produce the desired playing conditions.
The main species of grass used on golf courses at India are shown in Table 1, and
some common cultivars are shown in Table 2.
With the exception of hill station golf courses, where the temperatures are moderated by high elevation, the main species of grass that can be used to produce good
playing conditions on golf courses in India are those shown in Figure 1. Bermudagrass (Cynodon dactylon) is common throughout India. Carpetgrass (Axonopus com2

A species is the grass as it is classiﬁed taxonomically, for example doob is classiﬁed as Cynodon
dactylon while the cultivar is the cultivated variety and is the named type of grass we hear of such as
Tifdwarf.

3

Latin binomial

Common names

Notes

Cynodon dactylon
Axonopus compressus

doob, bermudagrass
carpetgrass, assamgrass

Paspalum vaginatum
Pennisetum clandestinum
Zoysia matrella

seashore paspalum
kikuyukgrass
manilagrass, koreangrass

very common
common in coastal
areas and in areas with
> 1,000mm annual rain

Agrostis stolonifera

creeping bentgrass

Stenotaphrum secundatum St. Augustinegrass, buﬀalograss

common at hill stations
common in landscapes
at Chennai, Kolkata, Mumbai
& Coimbatore, rare on
golf courses
rare, best used
when mean annual
temperature < 20°C
rare, grows well in shade

Table 1: Grass species commonly found on golf courses in India

Bermudagrass

Seashore paspalum

Tifdwarf
Tifeagle
Miniverde
Evergreen
Calcutta doob
Selection 1
Novotek
Tifgrand
Tifway 419
Celebration

Sea Spray
Platinum TE
SeaIsle 2000
Salam

Table 2: Some cultivar names, listed by species, with those in normal font used on
greens (and sometimes also on tees, or fairways, or rough), with those in bold font
usually not used on putting greens
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pressus) grows well where annual rainfall exceeds 1,000 mm. Seashore paspalum (Paspalum vaginatum) is being used on more projects in India; it should be noted that
this is a relatively high maintenance grass and can be overtaken by bermudagrass.
Manilagrass (Zoysia matrella) is a grass that grows well at India but is not presently
used on golf courses; this is a bit of a surprise because manilagrass provides an excellent playing surface on some of the best courses in Asia.
When we look carefully at the grasses, we quickly notice that there are rather a
lot of species listed in Table 1, and that there are numerous cultivars listed in Table 2.
For the cultivars, you will also notice that names have only been given for cultivars
of bermudagrass and seashore paspalum. For the other grass species, it is usually a
common type of the grass, or an unknown cultivar, that we see growing on the golf
course.
So how does one go about choosing the right variety or the right cultivar for
your golf course? I would follow some of these general guidelines to avoid making
any major mistakes in choosing the grass.3 Grass growth is primarily inﬂuenced by
the temperature and the amount of rainfall and the amount of sunshine. India has
many diﬀerent climates, and diﬀerent grasses perform well as a golf course turf in
diﬀerent areas, so choosing the right grass is especially important to the success of
a golf club.
1. If there are any golf courses in the nearby area, study the grasses growing there,
and ask the greenkeeper of that club what the strengths and weaknesses of
those grasses are throughout the course of the year.
2. Grow the grass yourself, in a test plot, to determine how it will perform at your
location, with your unique combination of climate, irrigation water, and maintenance practices. Manilagrass should probably be used at more golf courses
in India. It performs well at some of the ﬁnest golf courses in Asia, from Singapore to Tokyo, and it is surprising that it is so widely-used as a landscape
grass in India, but is relatively rare on golf courses. The only way to ﬁnd out
how this grass, or other new grasses, may perform, is to test them.
3. Be aware that bermudagrass grows well throughout much of India, and a cultivar of this grass should be considered ﬁrst, and should be used in most cases
when it will grow. At New Delhi, bermudagrass is particularly well-adapted.
3

It is costly to change the grass after the course has already been built, but there are some cases in
which grasses are changed because they do not perform as well as had been expected. I don’t think
immediately of any courses in India, but there are courses in China, Japan, Philippines, and Thailand
that have made grass changes soon after opening, at a high cost to the club, because of choosing the
wrong grass at the start.
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4. Be aware that in areas with more than 1,000 mm annual rainfall, and with
mean annual temperature more than 26°C – this includes cities such as Chennai, Mumbai, and Kolkata – carpetgrass will grow well, and quickly, and may
overtake bermudagrass.
5. Seashore paspalum, in most parts of India, requires more inputs to create the
desired playing surface for golf. This means more irrigation, more mowing,
more specialized fertilizers, and all then adds up to more cost. Over a period of years, seashore paspalum will tend to be invaded by bermudagrass, and
the bermudagrass may gradually take it over, with the seashore paspalum only
growing in the areas with a low mowing height, such as tees and greens, and
perhaps in the most poorly-drained areas of the fairways. To keep this transition from happening, the greenkeeping staﬀ must make a concerted eﬀort to
keep bermudagrass from invading the seashore paspalum.
6. We can expect bermudagrass to grow best when it is dry and sunny; carpetgrass
grows best when there is high soil moisture and shade; seashore paspalum
grows best when there is high soil moisture and low mowing heights.
7. Ask for assistance from independent greenkeepers or consultants. Some of
the marketing materials for grasses may be true for a certain part of the world,
but may not be true for a certain part of India due to diﬀerences in climate.
Study and test and observe as much as you can before choosing which grass to
use.

1.2

Standard maintenance equipment requirements

As part of Asian Golf Industry Federation’s4 (AGIF) ongoing support of the India Golf Union and The R&A seminars held last November AGIF members got
together to produce a recommended equipment list. The list was generated in response to a number of attendees’ request for more information about equipment
and a need to better understand the resources required to maintain a golf facility.
The list of recommended equipment is to be used as a guideline and is by no
means the only way to operate and manage your golf facility. As a group the AGIF
believes this recommended equipment list will give your facility the greatest opportunity to be successful and present the best possible playing conditions for your
members and guests.
The equipment numbers are not set in stone. Every golf club is diﬀerent therefore it is important to consider the individual characteristics of your golf club such
as:
4

The information in this section was provided by the Asian Golf Industry Federation (AGIF),

www.agif.asia
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Equipment

9 Hole

Quantity
18 Hole

27 Hole

3
2 or 3
1

6 to 9
5 to 8
2 or 3

8 to 11
7 to 10
3 or 4

Thatching heads
Greens aerator

1
1

1 or 2
1 or 2

1 or 2
2 or 3

Greens roller
Greens topdresser
Boom sprayer

1
1
1

1 or 2
1 or 2
1 or 2

2 or 3
2 or 3
1 or 2

3 wheel walk boom
Topdress drag mat
Fertilizer spreader

1
1
1 or 2

1 or 2
1 or 2
2 or 3

1 or 2
2 or 3
2 to 4

Walking Greens Mower
Transport trailer
Greens triplex

Notes

use in replacement of
walking greens mowers
in sets of 3
variable spacing through
adjustment or tine holders
optional
drop or spin
ride-on boom sprayer
designed to drive on greens
used to drag in topdressing
walking rotary type

Table 3: Recommended equipment primarily for putting green use
• Level of club you must present: resort, daily fee, high-end private club, etc.
The higher level of club you need to produce the more equipment that will be
required
• Total number of rounds annually: generally the more annual rounds played the
higher number of equipment required to maintain the golf course
• Total area to maintain: more acreage requires more equipment and staﬀ. Larger
greens, multiple tee boxes, or large fairways and rough areas will have an impact on the total amount of equipment required
• Clubs budget and ﬁnancial situation: this is the greatest limiting factor
The following list is broken down by 9-hole, 18-hole, and 27-hole golf facilities,
and by area of the course. Table 3 gives the information on equipment for putting
green maintenance. Table 4 lists the equipment used for tees, aprons, and collars.
Table 5 gives the typical amount of light, medium, and heavy-duty utility vehicles
used for course maintenance. Tables 6 and 7 give the list for fairways and rough,
respectively. In Table 8 you will ﬁnd some of the equipment that is used on all areas
of the course, or is necessary to maintain the other equipment. The AGIF hope is
this will allow you to manage your facilities more eﬃciently.
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Equipment

9 Hole

Quantity
18 Hole

27 Hole

Triplex
Walking tee mowers

1
2

2
4

2 or 3
6

Vertical mowing heads

1

1

1 or 2

Notes

optional in replacement of triplex
if walk mowing; with > 4 tee boxes
per hole, more will be required
in sets of 3, attach to triplex

Table 4: Recommended equipment for use on tees, collars, and aprons
Equipment
Heavy duty utility vehicles
Medium duty utility vehicles
Light duty utility vehicles

9 Hole

Quantity
18 Hole

27 Hole

1 or 2
2 or 3
2 or 3

2 to 4
3 to 6
3 to 6

3 to 6
6 to 9
6 to 9

Table 5: Recommended utility vehicles
Equipment

9 Hole

Quantity
18 Hole

27 Hole

Fairway 5-gang ride-on
Grooming heads
Fairway aerator
Fairway opdresser
Fertilizer spreader

1
1
1
1
1

2 or 3
1
1
1
2

2 to 4
2
1 or 2
1
2 to 3

Fairway drag mat

1

1 to 2

2 to 3

Notes

1 set for 5-gang mower
drop or spinner type
spin type attaches
to 3-point hitch
2 meters by 2 meters

Table 6: Recommended equipment for use on fairways
Equipment
Rough 5-gang mower
60” or 72” rotary ride-on
Fly mowers
String trimmer

9 Hole

Quantity
18 Hole

27 Hole

1
1

1 or 2
1 or 2

3
2 or 3

1 or 2
1 or 2

3 to 6
3 to 6

3 to 8
4 to 8

Notes

optional, size depends
on space between trees

Table 7: Recommended equipment for use on rough
8

Equipment

9 Hole

Quantity
18 Hole

27 Hole

Reel grinder
Bedknife grinder
Bedknife front facer
Ride-on bunker rake
Sod cutter
Debris/leaf blower
Utility trailer

1
1
1
1
1
1
1

1
1
1
1 or 2
1 or 2
1 or 2
1 or 2

1
1
1
2 or 3
1 or 2
2 or 3
1 or 2

50hp tractor 4wd
30hp tractor

1
1

1
1 or 2

1
1 or 2

Notes

12 inch blade width
used for hauling large volumes
of sand, trees, leaves, etc.

Table 8: Sharpening equipment and other equipment for general use

1.3

Books about golf course maintenance

Various people have asked what the best book may be for a greenkeeper or green
committee member to study in order to gain a basic understanding of golf course
maintenance. A standard book on this subject is Beard (2002). However, application
to tropical climates requires some understanding of how grasses grow in that particular environment. One ﬁnds that most turfgrass management books are written
for a primary audience of turfgrass managers in temperate climates or in subtropical
climates with temperatures reaching 0°C in winter.
Books that deal more speciﬁcally with the grasses found on golf courses in India
(Table 1) include McCarty and Miller (2002) and Wiecko (2006). Reading those
books will give some idea of how greenkeeping is done, and how grasses grow, with
particular reference to other parts of the world, but some changes must be made to
achieve the desired results at India.

1.4

What greenkeeping really is

In the absence of a book about greenkeeping that is speciﬁcally relevant to Indian
conditions, I like to deﬁne what greenkeeping really is, and then suggest some general guidelines of what should be done to create the desired playing conditions.
There is no manual, guide, or book that can give step-by-step instructions to creating
good playing surfaces for golf. At every course there will be diﬀerent soil conditions,
diﬀerent weather, diﬀerent amounts of traﬃc, and a diﬀerent design, requiring different playability of the surfaces.
Every golf course will be diﬀerent, but one thing remains consistent in green9

Course Area

Range of Mowing Height (mm)

Putting green
Tee
Fairway

3 to 8
6 to 18
8 to 25

Table 9: Range of mowing heights for diﬀerent areas of the golf course
keeping – as a general rule, the desired playing conditions will be achieved when the
grass is growing just fast enough to recover from traﬃc damage, but no faster. If the
grass is growing too slowly, in can become invaded by weeds, bare areas may appear
where regular traﬃc across the turf wears away the grass, and a consistent turf surface will be diﬃcult to achieve. Conversely, if the grass is growing too quickly, the
playing surface will become soft due to the rapid production of organic matter at
the surface and it will be diﬃcult (and costly) to mow the course as frequently as is
necessary to maintain the desired surfaces.
The primary objective of greenkeeping, as I see it, is in controlling the growth
rate of the grass to create the desired playing conditions. The greenkeeper does this
by modifying the growing environment of the grass to create the desired growth rate
which in turn leads to the desired playing conditions.

1.5

Turfgrass and light

The most important way to modify the growing environment of the turfgrass involves light.5 Grasses grow when their leaves absorb light energy from the sun and
convert that into carbohydrates through the process of photosynthesis. For the turf
to grow well, there must be adequate light absorbed by the leaves.
Ideally, the grass would be mowed as high as possible while still creating the
desired playing surface. Mowing the grass shorter reduces the amount of light that
can be absorbed because there is less leaf area present to absorb the light. Mowing
heights depend on the grass type, the season of the year, the equipment used for
mowing, and the desired playing conditions. Table 9 gives some ranges for mowing
heights usually seen on fairways, tees, and putting greens. The heights of the rough
vary tremendously depending on the type of grass and the style of golf course, and
in some cases the rough may be almost the same as the fairway, while in other cases
the rough may be unmown.
5

This is one of the six categories of growing environment modiﬁcation done by greenkeepers.
Greenkeepers modify the growing environment of the grass by adjusting the amount of light the grass
can absorb, the amount of air in the soil, the amount of water in the soil, the amount of nutrients
available to the plant, the way the grass is mowed, and taking steps to control pests such as insects,
diseases, and weeds.
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The monsoon at India provides another challenge related to light, that being
the cloudy skies that come with the monsoon, blocking some of the sunlight and
restricting photosynthesis. Here are some general guidelines related to managing
turfgrass when there is a restriction of light, either from tree or building shade or
from cloudy skies.
1. If possible, remove the source of shade. This may involve pruning, removing,
or relocating trees.
2. Increase the mowing height. Increasing the mowing height will result in more
leaf surface area able to capture the light. The mowing height can be decreased
again when suﬃcient light is available.
3. In combination with a slight increase in mowing height, reduce the amount of
nitrogen fertilizer applied when the grass is experiencing shade stress. Reducing the amount of nitrogen applied will slow the growth rate of the grass and
will maintain a better turfgrass surface than if more nitrogen were applied.
4. Avoid aggressive maintenance practices that could reduce the amount of leaf
area or the amount of light reaching the leaves. Examples of maintenance
practices that should be avoided during shade stress include verticutting or
scarifying the turf and heavy sand topdressing. Verticutting removes leaves,
causing even less light to be absorbed by the grass, and heavy sand topdressing
blocks light from reaching the leaves.
1.5.1

Grass and trees

Grass and trees do not go well together. We don’t ﬁnd ﬁne turfgrass growing on
the ﬂoor of a forest, because there is not enough light available for both the trees
and the grass. Tree roots also spread out and capture water from the soil. Trees and
grass, when planted together, will be in competition for the same resources of light,
water, and nutrients, and trees usually win!
A general guideline for trees and turfgrass is to have the base of a tree no less than
20 meters from a ﬁne turfgrass area such as a tee, green, or fairway. This guideline
of course depends on the type of tree, and the type of grass. The detrimental eﬀect
of shade on turfgrass is demonstrated in Figure 2. This is Tifeagle bermudagrass on
a putting green at Thailand. During a clubhouse renovation project, the shade fell
on half of the green, and a drastic diﬀerence in turf quality was the result.
Trees have a similar eﬀect on turfgrass growing in their shade, with the light
restriction similar to what we see in Figure 2, ampliﬁed by the trees capturing water
and nutrients from the soil as well.

11

Figure 2: Grass cannot perform well when insuﬃcient light is available

2
2.1

2012: Issue 2
What is thatch?

One of the questions and concerns that came up during the educational programme
in 2011 was just what thatch is, how to tell if it is a problem, and how to make sure
too much thatch is not accumulating. Let’s consider the deﬁnition of thatch from
the excellent book, Beard’s Turfgrass Encyclopedia for Golf Courses – Grounds –
Lawns – Sports Fields (Beard and Beard, 2005).
Thatch – an intermingled organic layer of dead and living shoots, stems,
and roots of grasses that develops between the turf canopy of green vegetation and the soil surface
Thatch is an organic layer, meaning it does not contain soil (Figure 3). Above
the thatch is what we call the turf canopy, or shoots, which are aerial stems and
leaves. Even though the stems and leaves as shown in Figure 3 would be relatively
soft and puﬀy if one were to walk across that turf, they are not thatch. Thatch is
the layer below the shoots.
Thatch is undesirable on golf course turf because thatch tends to hold water,
encourage fungal diseases, makes soft and inconsistent surfaces, and leads to poor
mowing quality because the rollers on the mowers cannot move smoothly across the
surface of the turf.
While organic matter in soils is generally a good thing, for golf course turf we
want to limit the amount of organic matter that is in the soil, especially at the soil
12

Figure 3: Thatch layer of organic matter in between the turf canopy and the soil
surface, where organic matter undiluted by soil is termed thatch. Much of the maintenance work done on golf courses is related to the management of organic matter
to ensure that thatch does not accumulate. Maintenance practices commonly used
to reduce the accumulation of thatch include:
• sand topdressing
• vertical mowing
• scarifying
• core aeriﬁcation
• avoiding excessive nitrogen fertilization
• maintaining soil pH at 5.5 or above
• avoiding excessive application of water

13

Physical Property

Recommended Range (%)

Total porosity
Aeration porosity
Capillary porosity

35 to 55
15 to 30
15 to 25

Table 10: Recommended porosity of putting green rootzone mix

2.2

Turfgrass and air in the soil

Another way in which greenkeepers modify the growing environment of the grass6
is by modifying the amount of air in the soil. We can think of soils as containing
solid matter (soil, or sand, and organic matter) and empty space, which is termed
pore space. The pore space of the soil is divided into two types, the large pores
and the small pores.
When it rains, all the pores in the soil ﬁll up with water, but water quickly drains
from the large pores in the soil, leaving them ﬁlled with air. The portion of the
soil pore space that is large pores which drain through the force of gravity is termed
aeration porosity. Some smaller pores in the soil are able to hold water against the
force of gravity, and this portion of the soil pore space is termed capillary porosity.
Good turfgrass surfaces are usually produced when the soil contains approximately 50% solid matter and 50% pore space, with those pores being divided relatively evenly between aeration porosity and capillary porosity (Table 10). These
recommended ranges are from the Green Section Recommendations for a Method
of Putting Green Construction (USGA Green Section, 2004). When the capillary
porosity is too high (or conversely, the aeration porosity is too low), the soils remain
wet and surfaces are generally too soft. When the capillary porosity is too low (or
conversely, the aeration porosity it too high), the soils dry out too easily and it is
diﬃcult to manage the soil moisture at an optimum level for turfgrass.
Management of soil air at an optimum level involves the same maintenance practices related to avoiding thatch accumulations, namely these listed below, with one
important addition:
• sand topdressing
• vertical mowing
• scarifying
• core aeriﬁcation
6

This continues the discussion, introduced in Issue 1, of the six ways that the growing environment of the turf is modiﬁed to control the growth rate of the grass and create the desired playing
surface.
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Figure 4: Regular application of sand topdressing dilutes the organic matter produced by turfgrass and helps to maintain the necessary aeration porosity in the soil
• avoiding excessive nitrogen fertilization
• maintaining soil pH at 5.5 or above
• avoiding excessive application of water
• solid-tine aeriﬁcation
Solid-tine aeriﬁcation physically creates air space in the soil. The other items
that were listed previously as related to prevention of thatch accumulation are important because thatch and organic matter have a high capillary porosity, holding
large amounts of water. To maintain adequate soil air we need to control the accumulation of organic matter, and we can supplement that by using solid-tine aeriﬁcation
to physically create air spaces in the soil.
2.2.1

Why do we topdress with sand?

Sand topdressing (Figure 4) is one of the most important maintenance practices in
the maintenance of high quality turfgrass. Through the regular application of sand
topdressing, the buildup of thatch can be prevented, and the optimum amount of
air can be maintained in the soil. Remember that thatch is just organic matter,
15

Figure 5: Frame a shows water being squeezed out of the thatch atop a fairway soil
after a rain, while frame b shows putting green mat from the same course
not mixed with soil (or sand). So when we mix sand with the organic matter as it
accumulates, we do not have thatch, we have something much more desirable, mat,
which is deﬁned by Beard and Beard (2005) as:
Mat – thatch intermixed with mineral matter that develops between the
zone of green turf vegetation and the original soil surface; commonly
associated with greens that have been topdressed.
Because the mat is a mixture of organic matter and mineral soil matter such as
sand, it has desirable characteristics of relatively high aeration porosity while still
having suﬃcient capillary porosity to retain suﬃcient water for turfgrass growth.
The growth rate of the grass should be monitored, and adequate sand topdressing
should be applied to match the accumulation of organic matter, constantly diluting
that organic matter with sand as it accumulates.
The amount of sand that should be applied annually to putting greens is recommended to be from about 0.012 m3 /m2 to 0.015 m3 /m2 per year (O’Brien and
Hartwiger, 2003). Sand applied at this level will mix with the accumulating organic
matter, keeping too much thatch from developing.
As a simple test of whether enough sand topdressing is being applied or not, one
can attempt to squeeze water out of the top 3 cm of soil immediately after a rain.
If thatch is present, water can be squeezed out of the top 3 cm of soil simply by
squeezing a portion of soil between the thumb and foreﬁnger (Figure 5). If mat is
present, with sand mixed with the organic matter, water cannot be squeezed from
the soil, even immediately after a rain.
In Figure 5, the fairway soil in frame a has thatch that hold so much water that it
can be squeezed from the soil after a rain. On the same golf course, after the same
rain, attempts were made to squeeze water from the putting green mat, but it was
16

impossible, because the sand topdressing that had been regularly applied created
desirable mat, rather than undesirable thatch.
On a putting green, there is generally no tolerance for thatch. On fairways, a
small amount of thatch can be tolerated, but it should not be allowed to accumulate
unchecked.

2.3

Why do we core aerify the turf ?

Core aeriﬁcation (coring) is a regular maintenance practice done to high maintenance turfgrass areas. The primary reason for coring is to physically remove organic
matter from the soil and to replace that with sand. The purpose of coring is not to
relieve compaction. If we want to relieve compaction, it is more eﬀective to use a
solid-tine aeriﬁer, not to mention much less disruptive to golf play.
Coring is one of the most disruptive maintenance practices. It is useful to consider how much surface area of the green is removed when coring. Rather than
making a plan to core two, or three, or four times, per year, it is more important to
consider what the eﬀect of the coring is, and how much surface area is removed and
replaced with sand (Hartwiger and O’Brien, 2001).
For high maintenance turf, the recommended surface area removal each year is
20%. Pulling cores from the soil and removing them from 20% of the turf area, and
ﬁlling those holes with clean sand, results in an almost complete renovation of the
turf area every ﬁve years. Modern aeriﬁcation equipment (Table 3) can be adjusted
with diﬀerent spacing between the holes, and diﬀerent tine sizes, to modify how
much surface area is removed at each time of coring (Figure 6). It is less disruptive
to play, but more eﬀective in achieving the desired results of coring, to core the
greens three times a year removing 7% of the surface area each time, rather than
coring greens four times a year removing 4% of the surface area each time.
When coring, it is important to ﬁll the holes with sand. This is done to stabilize
the surface, but more importantly to create channels in the soil with high aeration
porosity. Roots can grow well, and water can easily penetrate into the soil, when
there are these channels ﬁlled with sand.
2.3.1

Coring and compaction

Coring is not done to relieve compaction. Solid-tine aeriﬁcation or other machines
that slice and shake the soil are the most eﬃcient way to relieve compaction. Coring, which removes some soil, and thatch, and the grass, leaving a hole that needs to
be ﬁlled, does relieve compaction somewhat, but that is just because of the shaking
eﬀect of the coring machine as it goes through the soil. If we want to relieve compaction, there are machines to use that are a lot faster and less disruptive to golf
play than is coring.
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Figure 6: This chart shows the percentage of surface area removed by coring with
diﬀerent tine sizes and tine spacing combinations
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In fact, the area of the golf course that is core aeriﬁed most frequently is the
putting green. But putting greens are generally constructed in a sand rootzone. And
why are sands chosen for these high traﬃc turfgrass areas? Certainly not because
sands are a good growing medium for plants. Sands don’t hold much water, and they
hold very little nutrients, and as far as agricultural soils go, sands are among the least
productive and least valuable in the world.
But sand does have two important properties related to high traﬃc turfgrass
areas. Sand has a high inﬁltration rate, so for a sporting surface, it is important
to have water inﬁltrate quickly so that after a rainfall, play can begin soon. Sand
is also resistant to compaction. Sands used for putting greens have a particle size
distribution that makes them resistant to compaction, meaning that putting green
soils are rarely compacted.
So the coring that is done to putting greens is about removing organic matter,
replacing it with sand, stimulating new root growth, and maintaining the desired
level of aeration porosity in the soil. The result of an eﬀective coring and topdressing
program is high performance putting greens that do not deteriorate over time.

2.4

Does rolling cause compaction?

Rollers are used on golf course putting greens to smooth the surface and increase
the speed at which a ball rolls across the surface. The types of rollers used on golf
course putting greens are considered lightweight rollers, and they have a weight of
200 to 500 kg, not including the weight of the operator. Most of the lightweight
rollers used on golf courses today have a weight of about 220 to 350 kg. There are
also rollers that can be attached to triplex mowers instead of the reel, and the use
of these rollers would also be considered lightweight rolling.
Research on frequent rolling of golf course putting greens in the United States
has found that regular rolling of greens does not increase compaction. Rather,
rolling up to three times per week has had a good eﬀect on the grass, resulting in
increased green speed, smoother surfaces, and better turfgrass quality.
On soil-based greens, there could be some increase in compaction with frequent
rolling. However, the standard practice of sand topdressing should over time build
up a layer at the surface of the soil that is primarily sand. That layer of sand mixed
with organic matter would be resistant to compaction.
Rolling the greens when there is loose sand on the surface can cause some abrasive damage to the leaves as the sand is crushed into the leaves. Rolling should be
done when there is a minimum amount of loose sand on the greens.
Because lightweight rolling of greens does not cause compaction, but does improve the smoothness and the speed of the greens, it is becoming a part of regular
maintenance at many golf courses around the world. There is another important
beneﬁt of rolling. Because the greens are smoother and the ball rolls faster across
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the surface when the green has been rolled, it allows the mowing height to be slightly
increased, while still producing the same or better putting conditions. With a higher
mowing height comes deeper roots and healthier grass that can capture more light
from the sun for photosynthesis.
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