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GRASS CLIPPINGS No 29

Summary: Life in South Africa is a roller-coaster between periods of more than average
rainfall and of “drought.”  While flood causes more damage than drought, there is little
a greenkeeper can do to prevent flood damage, but there are measures  which can be
applied to “train” grass to survive when water is scarce. Grass Clippings No 29
describes various measures to be applied in anticipation of a drought and what might
be done to ensure grass survives during total water restriction.
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By Dr Charles Louw

WATER DAMAGE: The Sunshine Coast experienced the type of rain which occurs once in a
century. Having already had 252mm in four days we were subjected to a downpour. The arrow
point to the top of the bank after another144mm in five hours; this shot of C green tells the story

Having been exposed to the vagaries of
the weather over many years the fact that
we have had our whole annual rainfall
(622mm) in October tells me that at some
time within the next few years there will be
a period of below-average rainfall - a
drought.

Water shortage is a perennial problem in
the RSA and Municipalities are continually
looking at more distant sources of water.

At some time or other there will not be any
more “distant sources” of water and we will
have to accept more restrictions. The
initial step would be increases in the water
tariffs with penalties for excess usage.
Sporting bodies will no longer enjoy the
luxury of “cheaper water”.

Scientists have prophesied that with our
population growing at the rate it is water
for agricultural purposes will soon be
limited.

Greenkeepers should always be aware of
a possibility a drought situation might be in
the offing. By taking note of weather
pattern a greenkeeper will be aware, well
in advance, a drought is looming. The
media will keep him informed about water
available in storage facilities.

He/she knows that, unless there is relief,
regulations limiting the use of water
followed by complete prohibition will be
imposed within a certain time.
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Where a club relies on underground water
for its needs, the possibility that the supply
might suddenly dry up must always be
borne in mind.

Let us, therefore, look more critically at
how we use the water we have available
and how we would cope in a drought.

1 The Root System

One of the basic requirements of pre-
drought management is that the grass
must be trained to do with less frequent
irrigation and have the capacity to absorb
as much as possible when irrigated – deep
roots.
The root system is the most important
component of a drought management
programme and the greenkeeper must
ensure roots are capable of utilising all the
water and nutrients available in the “root
zone.”

a) Root Depth

Grass roots will not survive without oxygen
and not penetrate beyond that depth
where oxygen is still available in the soil.

It is up to the greenkeeper to ensure:

i) Oxygen is available at the greatest depth
possible – usually by aeration with a
hollow tine or verti-draining.
ii) That the roots are trained to penetrate
to that depth by delaying irrigation for as
long as possible. This forces the grass to
seek water at a deeper level by developing
roots that reach the limit of the oxygen
supplies
These roots are not only healthier, but will
also help the plant survive drier times.

NB: It does not make sense to aerate a
green to a depth of, say, 100mm and still
apply irrigation water so frequently and in
such small amounts that the roots obtain
all the water and nutrients they require at a
shallower level.

b) Mycorrhiza Fungi

This fungus lives within the roots of the
plant and extend fungal threads into the
soil where they search for water and
nutrients far beyond the host plant’s
rooting zone.

The ultimate result is that with the aid of
the mycorrhiza, the host plant has gained
access to water and nutrients which it
would not normally have enjoyed
While mycorrhiza appears normally in soil
some will be destroyed by systemic
fungicides and it might be advisable to
bolster the supply.

2 Planting drought-resistant grasses

This is not normally a problem as all
grasses used on bowling greens in South
Africa are known for their resistance to
drought. Apart from a variety of Sea Shore
Paspalum (developed in the USA) with
special drought-resistant properties, it is
impossible to improve on the Cynodons
and Paspalum grasses.

3 Preparation for a drought

Pre-drought management starts
immediately after renovation. To develop
drought-tolerant greens that remains
healthy and able to cope with a drought
several actions should begin in the spring.

These include:

a) Aeration: dealt with
b) Correct mowing. Such

techniques can make a big difference as
to whether your green is healthy and able
to survive the stress of infrequent rain and
water restriction – the objective would be
to reduce those operations which increase
stress in the grass plant while exposed to
drought conditions.

i) Sharp mower blades correctly adjusted
to the bottom blade cut cleaner, exposing
less grass blade surface to potential
disease, pest and water loss

ii) Proper mowing height depends on the
time of year and, according to D. Huang,
more frequent mowing, along with an
increased mowing height as summer
temperatures rise, encourage deeper roots
that are essential to a green’s health and
summer survival.

The higher cutting height used during the
summer (when the photosynthetic
processes in the leaf tissues are at their
peak) should continue into autumn when
the plants begin to store food reserves.
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c) Fertilising:  Avoid excessive
stimulation if the grass is already
under stress.

Fertilising stimulates growth in the grass
plant – something undesirable in a drought
situation as growth or anything that uses
up more CHO should be limited as much
as possible.

The grass plant will survive for many
months without fertilisers and for that
reason fertilising should not be a high
priority during drought.

Similarly, unless weeds and fungi have
developed there would be no need to
apply chemicals.

        d) Correct watering techniques i.e.:
methods that use significantly less water
than most greenkeepers usually apply.

i) If the club has an automatic sprinkler
system this should be set to operate early
in the morning to ensure greater ground
absorption. Avoid mid-day watering which
results in up to 60% evaporation loss from
heat and wind.
ii) If the club does not possess an
automatic system then the sprinklers
should be used as early as possible or late
afternoon
Iii) Adjust the sprinkler’s irrigation rate
to match the soil’s absorption rate.
Generally, sandy soils absorb 50 mm of
water per hour, loamy soils 12mm, and
clay soils 5mm – avoid water accumulating
on a green while irrigating
iv) Perform regular irrigation system
maintenance,
e) Compaction – This can be
described as the physical obliteration or
partial closure of many of the pore spaces
between the particles.
Aerating your green, at least once a year,
is one of the greatest water conservation
and environmentally-friendly steps a GKP
can take.
After a year of rain and being trampled on
by players and machines soil under the
grass becomes compacted.
Compacted soils in practice suffocate turf
grass of oxygen needed for respiration.
Clayey soils might require bi-annual
aeration.
Un-aerated compacted greens require up
to 50% more water, according to
University of Georgia Turf Grass research
scientist Bob Carrow, PhD, who also

points out “… Compacted turf is less
vigorous and competitive overall, which
can lead to an increased need for
herbicides and fungicides to help fight its
battles…”

4 Management during drought

Once water restrictions are in place a
greenkeeper’s objective should include
using all available water to produce and
store as much CHO as possible.

a) Increase the leaf area.
b) CHO reserves: Avoid conditions
where CHO usage increases by obviating
unnecessary stress in the grass plant so
the limited amount of CHO are used
correctly and not to restore damaged
plants or fight exposure to infections

NB: If you only had a limited amount of
petrol for you car a prudent driver would
reduce his average speed to conserve as
much fuel as possible.

c) Mowing: With the onset of
watering restriction the greenkeeper
should immediately warn club committee
and members he will be obliged to
increase mowing height by, at least 1mm.

The increased leaf area will produce more
CHO and at the same time reduce the
stress on the grass plant and its defence
mechanism.

He should, also, think of other actions to
enhance a grass plant’s chances of
surviving the drought successfully.

“Early morning mowing is a proven
disease-fighting weapon,” says Dr Doug
Brede, associate editor of Agronomy
Journal.

He adds the exception is when the turf is
wet from rain or frost-covered.

d) Wilting: The first indication a plant
is under stress is wilting. This occurs
whenever evaporation plus transpiration
exceeds the rate at which water is
absorbed by the turf grass roots and there
is a water deficiency in the plant itself.

This occurs when water is in short supply
e.g. drought, or when the greenkeeper
deliberately delays irrigation to improve
the speed of the green.
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With the development of internal moisture
deficit grass plant cells lose their turgidity,
and the leaves turn a shiny purplish.

NB: Wilting can, also, occur if there is
interference with the absorption of water
round the roots zone .e.g. shallow rooting,
excess thatch, disease, or poor aeration
from compaction

e) A Brown Green: A grass plant has
its own mechanism to deal with drought - it
stops photosynthesis voluntarily and goes
into dormancy; the leaves turn brown from
lack of chlorophyll.

This does not mean that the plant is dead,
but rather is in survival mode limiting its
use of CHO. It is protecting itself and
surviving on stored CHO in the roots and
stems. The roots are the only part of the
grass plant using any CHO.

Many greenkeepers have experienced
how greens, “brown” for some time in a
drought, recover and green up when water
again becomes available

f) Vertical mowing: Any efforts to
thin out the mat should be curtailed during
a drought. If a limited amount of irrigation
is allowed then the greenkeeper would be
conserving leaf area; with complete
restriction on irrigation then the grass will
limit the leaf area on its own and there
would be no need to “thin out“ the mat

g) Water repellence (hydrophobia): A
greenkeeper should, always, be aware of
the possibility of hydrophobic patches
developing on the green.

These patches originate because a range
of hydrophobic organic materials form
non-polar “coatings” on the sand particles.
The coating changes the polarities of the
particles in such a way that water
molecules tend to avoid them, so remain
dry.

NB: The area involved is usually much
larger than the dry patch. Wetting agents
would be required to restore the polarity
and improve the flow of water.

5 Is the grass still alive?

As a greenkeeper looks at his brown
green the question arises, “is the grass still

alive, or will I have to re-seed?” This
question is answered by applying a small
amount of water every 2-3 days to an area
300mm x 300mm. If the grass is alive new
shoots will appear within five days.

6 Conclusions

It takes a drought to make a greenkeeper
and his committee more aware of the
importance of water for a bowling green.

Each drought leads to a more efficient use
of water, but unfortunately, this is often
forgotten after a long period of abundant
water or if a new greenkeeper, without
drought management experience, takes
over.
As mentioned at the start, water shortage
in South Africa will grow – something no
greenkeeper can afford to ignore.

Note: Under the heading Preparation for
a Drought a number of procedures was
enumerated which a greenkeeper should
apply if a drought situation looms. All such
measures should form part of a good
management programme and not just
used when the drought arrives.








