
 

 

GRASS CLIPPINGS NO 41 

Water and the Bowls Greenkeeper 

  

A little more than 450 million 

years ago water first appeared on 

this planet of ours. The presence 

of water made it possible for plant 

life to develop which was 

followed by primitive forms of  

animal life eventually resulting in 

homo sapiens..Homo Sapiens is 

now faced by a situation where 

the demand and consumption of 

water outstrips it's availability 

Droughts and water restrictions 

have become part of the Bowls 

green keepers burden and are likely 

to remain so in the foreseeable 

future. 

Having seen the effects of water 

shortages in many parts of the 

country we can appreciate the 

value of, and need for, our water 

supplies to be strictly monitored 

and controlled. It is not surprising 

that Local Authorities are initiating 

water conservation strategies even 

before the need arises. Supplying 

water to sports facilities will not be 

a high priority. 

It will be incumbent on the bowls 

green keeper to condition his turf 

to a more drought-orientated 

regime without sacrificing turf 

quality. To achieve this a clear 

understanding of the turf/soil/water 

relationship is a sine qua non. 

The grass plant cannot survive 

without water. Apart from acting as 

a carrier of nutrients and other 

chemicals to different parts of the 

grass plant water plays an integral 

part in all the physiological, 

chemical, and biological processes 

in the plant and, in the final analysis, 

serves as a conduit for water falling 

as rain, percolating into the soil, 

and being re-cycled 

 

 

back into the atmosphere via 

transpiration. 

Ensuring the availability of the 

correct amount of water in the root 

zone is an important part of the 

green keeper's duties.. 

Recent studies have concentrated 

on the optimal amount of water 

required to maintain the correct 

growth level in our turfgrass 

In the RSA the bowls green keeper 

also has other considerations which 

would  influence his organisation 

of an irrigation schedule. 

1) Availability of 

stored water – Town Supply. 

2) Texture of soil – speed of 

passage of water through rootzone.- 

clay content 

3) Club programme -  On what 

days can he irrigate the greens. 

4) Traffic on the greens-  Level 

of restoration required. 

5) Characteristics of Grass – 

Response of grass to semi-arid 

conditions 

Note A green keeper can only 

prepare and maintain a bowls 

playing surface 

if the grass he is manipulating is 

healthy and growing strongly. Grass 

that is already wilting and suffering 

from water deprivation will not be 

sufficiently malleable to create and 

maintain a bowling surface. 

In order to plan an irrigation 

programme the green keeper must 

understand the dynamics of the 

passage of water through the soil 

and grass plant.. 

The Water Cycle 
The fate of water applied to the 

green . -Water will arrive at the 

surface of the green in two forms – 

1) Rain (precipitation), 2) 

Irrigation water. 

Rain – Precipitation water cannot 

 



be controlled. It might be delivered 

in such large quantities that it 

passes through the various layers 

of the soil at such a rate that only a 

small quantity is actually absorbed 

by the roots. 

While rain is always welcome it 

cannot be factored into an 

irrigation programme as a reliable 

and predictable source of water.. 

Irrigation water – The timing of 

the application and amount 

supplied can be controlled by the 

green keeper. 

Passage of water   
Evaporation - When water is 

applied to a green some of it will 

immediately be lost through 

evaporation while the water is still 

in the air and on the surface of the 

green. Depending on the 

temperature and atmospheric 

conditions up to 8% of the water 

applied to the green will disappear 

as evaporated water vapour before 

it even enters the soil 

Retained Water  If a person places 

his finger into a glass of water and 

takes it out again the finger will be 

wet and will remain wet unless he 

dries it with a towel or waves it in 

the air until it is dry. Similarly as 

water enters the soil it will coat the 

soil particles with a film of water 

which is not available to the grass 

plant. This water is referred to as 

retained water. 

Percolation   If more water is applied 

it will enter the soil profile and, by 

force of gravity, percolate through 

the pore spaces between soil 

particles at a rate commensurate with 

the size of the soil particles (Passage 

through the smaller clay particles 

would be slower than through the 

larger sand particles) 

Absorption   The root hairs attached 

to the roots of the grass plant will 

absorb the water from the soil into 

 

the grass plant. 

Transportation Water is now mainly 

conveyed from the roots to the leaves. 

Elements or other substances 

dissolved in the water will be 

conveyed to different parts of the 

grass plant. 

Photosynthesis  Once the water has 

entered the grass plant a small 

quantity will be stored in the stems 

but the main flow will be to the 

leaves where about 2-3% of that 

water is diverted to the “factory” in 

the leaves where, by the process of 

photosynthesis, H20 and C0 2   are 

converted into CHO, H2 O, and  02 .. 

Transpiration. The bulk of the water 

will be released into the atmosphere 

by transpiration through the stomata 

on the underside of the leaves. These 

stomata are only open in daylight. 

The release of water through 

transpiration is not just to get rid of 

excess water but also to create a 

“jacket” of water vapour around the 

leaf which “cools off” the air and 

reduces the temperature in the 

vicinity of the leaf thus protecting it 

from heat scald. Over 90 % of the 

water absorbed by the roots 

eventually finds it's way back into 

the atmosphere – a massive re-

cycling process. 

It follows that the amount of water 

released into the atmosphere will 

depend on the humidity at the time 

In dry hot desert conditions the loss 

through transpiration can be up to 

10mm of water per day whilst in 

humid conditions at the same 

temperature the losses can be 4 mm 

per day 

Capillary Action  If the roots are 

incapable of absorbing all the water 

percolating through the root zone 

most of that water will drain off into 

the “nether regions” except for a 

small quantity which seeps back by 

capillary action into the root zone. 

 



Roots The efficiency of the root 

system is crucial to the successful 

absorption of water from the soil 

into the grass plant. Water in the 

root zone must be in contact with 

the root hairs for long enough to 

ensure that almost all the water is 

absorbed.. Water absorption will 

depend on 

1 The depth of the root 

system 

2 The concentration of roots 

in a given area 

3 The health of the roots and 

root hairs. 

Inasmuch as water is the lifeblood 

of the grass plant the roots cannot 

survive without oxygen 

Although the grass plant produces 

oxygen in the leaves that oxygen 

is not available to the roots – their 

only source of oxygen being the 

oxygen available in the soil of the 

root zone 

After a period of irrigation when 

a certain amount of water is 

applied to the green there must 

be a “dry” period. 

As the mass of water passes 

through the soil profile it creates 

a vacuum which “draws” air 

(oxygen) behind it into the root 

zone. This oxygen is used by the 

micro-organisms and roots in that 

area to the depth where all the 

oxygen is depleted 

 Organisms and roots cannot exist 

 below that point where there is no 

 oxygen. 

 It follows that the roots are confined 

 to a given area which should be 

 extensive enough to ensure 

 absorption of most of the water. 

The majority of the absorbed water 

is taken up by the roots hairs 

sprouting from the roots. The grass 

plant does not have the capacity to 

store much water and must rely on 

the Green keeper making water 

 

available at frequent intervals whilst 

being mindful of the need to ensure 

that the “oxygen needs” of the grass 

plant are catered for by allowing for 

sufficient “dry periods” between 

irrigations. The main aim is to 

achieve a water balance within the 

soil profile while ensuring that the 

grass plant is alive and healthy and 

able to access available water from 

the soil. Intermittent supplies of 

oxygen are as important to the 

grass plant as water. 
Nutrients in solution in the water 

applied to the green may be 

absorbed directly by the roots or 

settle on sites on the soil particles 

(Cation Exchange) for conversion 

into an acceptable form before 

absorption. 

 

Evapotranspiration (ET) - Is the 

term used to indicate the total 

amount of water lost into the 

atmosphere i.e. The water initially 

lost through evaporation into the 

atmosphere even before it enters 

the soil and the water lost into the 

atmosphere through transpiration 

after it has passed through the 

grass plant and has emerged 

through the stomata on the leaves. 

In a healthy plant with the sun's 

rays reflecting off the minute 

droplets being extruded from the 

stomata the green will have a  

distinctive “sheen”. In droughty 

conditions a water “deficit” will 

result in a declining quantity of 

water. The discerning Green keeper 

will take note of the “bland and 

dull “ appearance of the grassy 

surface even before “wilting 

“ becomes evident. 

Insufficient moisture around the 

leaves will expose the grass plant to 

extremes of temperature and 

possible “heat scald” eventually 

leading to death of the leaf.. 

 



Until now the Bowls green keeper 

has relied on his experience to 

determine the green's irrigation 

needs. With water supplies being 

controlled it has become more 

important for the green keeper to 

base his irrigation programme on 

scientific data rather than his visual 

assessments. 

Whilst only a small percentage of 

water is actually required by the 

grass plant the importance of 

maintaining the flow of water 

through the grass plant is paramount. 

The green keeper must not only 

accommodate the needs of the plant 

but must apply sufficient water to 

the green surface to replace the 

water lost through 

evapotranspiration. 

Transfer of water from the soil 

adjacent to the root hairs into the 

grass plant 

The movement of water is dependent 

on the pressure imposed on i.e. water 

will pass through the membrane 

surrounding the root hair cells if the 

water potential inside the root cells is 

less than the water potential in the 

soil of the root zone 

Because of the continuous upward 

movement of water to the leaves 

and through transpiration the water 

potential in the root hair cells is 

usually negative.. 

Transfer of Water from the roots to 

the leaves 

Stomata, situated on the underside 

of the leaves, are minute open ducts  

containing water. Air movement 

across the openings of these ducts 

will convert the water into water 

vapour which escapes into the 

atmosphere creating a vacuum in 

the duct which is filled by water 

moving up from the roots into the 

leaves. The negative water potential 

(suction) generated by transpiration 

from the leaves is transmitted 

 

through the vessels to the roots, 

where it causes water to flow 

toward the leaves replacing that lost 

through transpiration. This lowers 

the water potential of the roots and 

water flows into the roots from the 

soil. As a result of the efficient 

transport of water through vessels 

from roots to leaves, the actual 

water potential gradient within the 

grass plant between roots and leaves 

is rarely more than one megapascal. 

As long as water is available in the 

soil, grass plants should experience 

little moisture stress even in the face 

of enormous forces driving water 

out of the leaves. When the soil 

begins to dry or roots are damaged 

by insects or disease, the influx of 

water will be limited and water loss 

from the leaves may easily exceed 

water absorption by roots. 

 

Optimal Water use of turf grass – 

J.D. Jansen vanVuuren. In this 

study , carried out at Potchefstroom 

University over a prolonged period,  

Jansen van Vuuren concentrated on 

arriving at ET rates for six different 

turf grasses under varying 

management protocols.eg height 

and frequency of cut, fertilising 

schedule and frequency. All these 

variables were factored into the 

programme to determine ET rate 

for each cultivar and variable. From 

all this it became evident that  a C. 

Transvalensis (Bayview ) green or 

C. Dactylon (Kweek) green would 

require about 4.00 mm water / day 

(30000 litre per week/green ) to 

make up the ET loss.. 

Although the green keeper has to 

allow for excesses in climatic 

conditions he could make note of 

the following figures - 

1 In ideal conditions with no 

water restrictions the green keeper 

can expect a maximum response 

 



from the grass if he applies about 

30000 litres per green per week. 

( equal to about20mm ) 

2 With some restriction on 

water use a green keeper could still 

maintain a bowling surface on 

20000 litres per green per week. 

The ability of the grass to repair 

damage to the green would 

diminish and the green keeper 

would have to monitor movement 

of the rinks very carefully. 

3 Water availability limited to 

survival of the grass only. The 

Cynodon species would survive on 

10000 litres per green per week.. 

Play would have too be very 

limited. 

In the height of summer and in 

very arid conditions the GKP 

might have to add 5000litre per 

daytime irrigation / week to meet 

evaporation losses even before 

the irrigated water has entered the 

soil profile. 

Irrigating at night would save 

8000 litres of irrigated water per 

week. 

The response of the grass plant to 

droughts 

It is well documented that certain 

animal species can anticipate the  

onset of a drought by the 

production of proteins which 

controls the reproductive processes. 

These proteins are called 

aquaporins and have also been 

discovered in plants. 

Basically when a plant becomes 

aware of the threat of a drought it 

will stimulate the production of 

aquaporins. These aquaporins would 

promote partial closure of the 

stomata and by inhibiting leaf and 

stem growth will limit above the 

surface activities. Whatever carbo-

hydrates are available will be 

diverted to the deep roots to increase 

their growth and that of the 

 

organisms in the soil to conserve 

untapped water supplies. In this way, 

the plant is warned well before 

drought stress occurs that water 

shortage is imminent and 

conservation measures need to be 

taken. 

In view of the limited number of 

leaves available for photosynthesis 

a prudent green keeper would 

introduce some glucose or 

molasses to the soil in the root 

zone and so relieve the plant roots 

of their obligation to supply 

glucose to the organisms in the soil 

In an extreme drought where the 

leaves have already turned brown 

and appear lifeless the aquaporins 

would have ensured that a fair 

amount of carbohydrate would have 

been deposited in the roots to keep 

the grass plant alive for a 

considerable amount of time. 

Comment It seems ludicrous to 

think that clubs expend vast sum 

to purchase water of which the 

grass plant only uses 3 % and 

sends the rest back into the 

atmosphere from where it came 

originally 

The threat of “climate change” has 

created uncertainty in the 

availability of water over a long 

period and it is problematical 

whether Local Authorities will be 

willing to provide any assurances 

re the continued supply of water to 

sporting facilities. 

More than 90% of the bowling 

greens in the RSA have been 

planted with a grass which has 

proven drought resistant 

characteristics. 

Programmed night irrigation is a 

relatively un-tapped form of water 

conservation which could bring 

about considerable savings in 

water use. 

The final alternative to ensure that 

 



clubs would be able to continue 

playing bowls would be the 

introduction of artificial greens. 

The construction of artificial 

greens is such a specialised 

operation that one shudders at the 

thought of “fly by night” 

contractors undertaking it in the 

RSA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


