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GRASS CLIPPINGS 35 
EFFICIENCY  IN THE ROOT ZONE 

 
Authors Note 
Many years ago I had one of those fuel-guzzling cars which gave me 7 miles to the gallon 
(40.5 litres/ 100Km ). We were all happy because petrol was cheap.  
It was only after the fuel crisis that fuel efficiency became an important consideration in your 
choice of a vehicle. 
More recently I have wondered whether, considering the alarming increase in the price of 
fertilisers and the economic woes of many Bowling Clubs, we are doing enough to ensure that 
the fertilisers and chemicals we apply are efficiently utilised. 
Maybe we should ask ourselves “How efficient is my fertilising procedure and am I making 
full use of the newer products on the market” 

 
In it’s natural state the grass plant will control it’s own rate of growth according to – 

- the availability of water and nutrients 
- conditions above and below ground. 

On a bowling green it is a different matter because the GKP has interrupted the natural flow 
of nutrients and interfered with the balance in the root zone.  
In order to redress this deficiency and maintain the required rate of growth the GKP must 
ensure – 

- that a constant supply of the elements required for growth (there are 13 of 
 them) will always be available in the root zone. 
- that he has created an environment in the root zone which is conducive to the 
 “digestion” and absorption of the elements applied to the surface. 

A task that will test even the most experienced of Green Keepers (GKP) 
To understand the complexities of the whole process it would be advisable to look at the 
digestive process in human beings. 
 
Human Beings 
A Human Being will eat food. According to his taste. 
As the “food” passes through the stomach gastric juices are added after which the micro-
organisms in the small bowel will “digest” the food. Irrespective of what he has eaten the 
final products will be Proteins, Carbohydrates, Fats, and Vitamins. These will then be 
absorbed from the intestine and conveyed to various parts of the body. 
The most important component of this process is the presence of benevolent micro-organisms 
in the bowel which are responsible for the final breakdown of the “food” the person has eaten. 
Note It must be noted that when a virulent infection enters the human body taking Anti-
biotics will, not only kill off the target pathogens (Virulent Bacteria) but, also, kill off the 
benevolent organisms and it could take some time before the patients digestive system returns 
to normal. 
 
Grass Plant 
Although the process is somewhat similar in the grass plant the essential difference is that the 
digestive process takes place outside the grass plant i.e. the micro-organisms are not in the 
body of the grass plant but in the root zone 
 
The Process 
1 The process commences with the Soil Consultant recommending a Fertilising 
 Programme based on the information obtained from the soil sample.  
Note  The information obtained from the soil sample only reflects what is happening in the 
 root zone and not what is happening inside the grass plant. The Soil Consultant can 
 only make it possible for the GKP to make the required elements available in the root 
 zone and trust that they will be absorbed, in toto, by the grass plant 
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2 The prescribed fertilisers are applied to the surface of the green. 
3 The green is irrigated and the fertilisers, in solution, move into the root zone. 
4 In the root zone the positively-charged cations of the various elements in the fertiliser 
 look for negatively-charged anion “sites” on the granules of soil in the root zone. The 
 number of anion sites available in the soil and utilised by the fertiliser elements is 
 quoted as the Cation Exchange Capacity of the soil 
Note Sand particles are larger than Clay particles. Therefore, if the root zone contains a 
 certain amount of clayey particles there would be more negatively–charged sites  than 
 in an equivalent volume of pure sand but because sandy soils have a deeper root 
 system than the clayey soil the total amount of anion sites could be the same. The 
 presence of organic matter (compost, pine bark ) in the soil of the root zone could 
 significantly increase the number of anion sites. 
5 Once the cations are attached to the granules the micro-organisms in the soil have 
 the opportunity to “digest” the fertilisers and convert them to an acceptable form to 
 be absorbed by the roots. In return, the grass plant will “export” sugar, produced by 
 photosynthesis, to keep the micro-organisms alive. Fungi mainly grow around and 
 between the roots and establish a network through which nutrients move in one 
 direction and sugars in another. 
6 As the water containing the fertilisers passes through the various layers of the root 
 zone so a vacuum will be created “dragging’ air into the root zone. The oxygen in this 
 air is of vital importance to the survival of the roots and the micro-organisms. They 
 will only exist where oxygen is available. 
 
The Root Zone and Micro-organisms 
The root zone is an area of the green which the Green Keeper (GKP) cannot see but would be 
unwise to ignore. It is not just a few grains of sand or clay which anchor the grass plant and 
determine the rate at which the nutrients in solution will flow through the root zone but a 
frontier teeming with micro-organisms. 
The soil micro-organisms (collectively the soil microbial biomass) are the agents of 
transformation of soil organic matter, nutrients and of most key soil processes. 
Micro-organisms (Mainly Bacteria and Fungi and some Protozoa) are the oldest form of life 
on earth dating back more than 3 billion years and are involved with -  
1 The decomposition of organic matter - on a bowling green this would result in the 
 prevention of thatch formation.  
2 Facilitating the conversion of the fertilisers we apply to the surface of the 
 green into an acceptable form for absorption by the roots. 
3 Nitrogen fixation from the atmosphere. 
4 Improving plant health and disease tolerance. 
Note It must be noted that by far the majority of the micro-organisms in the soil are 
benevolent organisms and perform the functions mentioned above. 
The virulent fungi which can harm the grass plant are a very small percentage of the total. 
Given a healthy plant, with an efficient defence mechanism the grass plant should be able to 
develop anti-bodies to deal with a mild influx of virulent fungi. 
 
Variables 
The GKP must now ask himself  “ what can go wrong” 
1 Loss of fertiliser on the surface. Both Ammonium and Urea are volatile and if left on 
the surface on a warm day can easily lose gaseous Nitrogen into the atmosphere. It is up to the 
GKP to ensure that the green is irrigated within two hours after fertilising.. 
2 Rain within two days after fertilising A heavy precipitation within 48 hours after 
fertilising would wash away some of the fertiliser before it could become attached to the 
anion sites. The GK will have to repeat the process. 
3 Too much Fertiliser at one time.     There are only a limited number of negatively-
charged sites on the granules in the root zone. If the GKP applies more cations than the anions 
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can cope with then the additional cations will move through the root zone without being 
utilised. 
4 Concentration of sufficient roots in the root zone to absorb the nutrient. The density 
of the root system is determined by the leaf area in the grassy mat growing on the green. Any 
reduction of the leaf area ( eg Mowing too short) would reduce the root density.  
5 Presence of sufficient Micro-organisms in the root zone to “digest” the fertiliser   
   a The application of a systemic Fungicide would reduce the number of Micro-
 organisms and thereby limit the uptake of nutrients. 
   b Reduction in the leaf area will reduce sugar (carbohydrate) production to a level 
 where there might not be sufficient sugar to keep the micro-organisms alive. 
6 Inadequate Fertilising Many GKP’s regard fertilising as a chore which is often 
postponed and not performed regularly. 
Before discussing the various options available to the GKP it must be noted that the final 
objective would be to ensure that there is, at all times, a constant supply of nutrients available 
to the grass plant in the root zone. In support of this objective the GKP should, also, ensure 
that conditions in the root zone are optimal for the conversion and absorption of all the 
fertiliser elements applied to the surface. 
 
Options 
1 Fertigation i.e. Adding fertilisers to the water supply so that every time the green is 
 irrigated some fertiliser is also applied. 
2 Mix Nozzle A mix-nozzle attached to a hose drawing fertiliser from another 
 source via the Venturi Principle. Laborious and time-consuming 
3 Boom Spray  Fertilisers mixed in a drum and then fed to a boom spray. 
4 Applying Granular Fertilisers Using a fertiliser spreader. 
Note In both 3 and 4 the fertiliser must be watered immediately after application. 
Authors Note  At my club we irrigate the green first with about 10 000 litres before applying 
the fertiliser with a boom spray. The green is then irrigated again with 10 000 litres. 
 
Frequency  
Bearing in mind the fact that when a green is fertilised and irrigated it will be out of 
commission for at least two days the question asked is “how often can I afford to fertilise 
within my management programme” 

- How much fertiliser can my green take at one time?  
- Are there sufficient “anion sites” on the granules to receive a months supply of 

fertiliser in one application? It is important that the GKP always adds compost or 
Pine Bark to his mix when filling in the holes made when he has hollow-tined 
the green – this would appreciably increase the number of anion sites. 

- If I only apply fertilisers once a month will there be a period in which all the 
fertilisers have been processed and absorbed before the end of the month. 

 
Systemic Fungicides 
When a human being suffers a laceration or abrasion where some skin is lost the wound is 
cleaned with a Contact antiseptic eg Savlon or Methiolate. This would kill any bacteria 
present in the wound at that time. If, later, there is any suspicion that the some bacteria had 
already entered the blood stream the person would be given an antibiotic which will be 
absorbed into the blood stream to deal with the infection inside the body. 
When prescribing an anti-biotic the doctor is aware of the act that while killing off the 
pathogenic bacteria he will, also, kill off the benevolent organisms which “digest” the food. 
When a fungal infection is observed on the green the GKP could apply a Contact Fungicide 
eg Chlorothalonil – Bravo which will kill off any fungi present on the surface of the green. 
If there is no appreciable response to this treatment the GKP might have to resort to applying 
a Systemic fungicide to the green which will be absorbed into the grass plant and will kill off 
any fungi inside the grass plant at that time The fungicide would remain active inside the 
grass plant for 8-10 weeks.. 
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When a GKP applies a contact fungicide to the green it will only be affective on the surface 
of the green and no threat to the micro-organism in the root zone. When he applies a Systemic 
Fungicide (Heritage, Bounce) to the surface of the green it will be carried into the root zone 
and absorbed, not only into the grass plant but, also into the micro-organisms which are 
predominantly fungi. 

 
Other products to enhance nutrient conversion and absorption 
Seaweed Extract 
Sea kelp extracts, also known as seaweed, are best known for their high concentration 
of plant stimulants in the form of cytokinins and auxins.  
Seaweed contains a number of the elements required for growth of the grass plant and are  
particularly rich in phytohormones, complex organic compounds, vitamins, simple 
and complex sugars, enzymes, proteins, and amino acids. 
It, also, contains enough sugar to sustain growth of the roots and micro-organisms – thereby 
facilitating element uptake.  
The regular application of Seaweed extract (1.0 litre /green /month) would substantially 
reduce the amount of Nitrogen the GKP has to administer every month 
Amino-Acid Products 
The application of Amino-products is especially useful where the plant is under stress 
These products provide hormones which stimulate root growth and specifically Amino Acids 
which improve the mobility of nutrients in the plant and contribute to the maintenance of an 
efficient defence mechanism. 
Exogenous applications of amino acids increases the concentration of solutes within the cell, 
make the water potential in cells more negative, and increase the tolerance of turf to water 
stress. This reduces the energy requirements of plants and allows this saved energy to 
be used for vital processes, especially under extremely adverse conditions. 
Products which enhance Soil Biology 
a Micro-organisms which bolster the conversion of elements into an acceptable form 
for later absorption. Being situated around the roots they help to anchor the plant in the soil. 
The fungal hyphae can assist with the digestive process. They move through the soil bringing 
nutrients and water to the plant which otherwise might not have been available. 
Regular application of these benevolent fungi will enhance the capability of the existing 
micro-organisms to “digest” the fertiliser elements. 
Note Many GKP’s apply a systemic fungicide regularly (every few months) to the green 
surface on the understanding that by so doing they will prevent the invasion of a virulent 
fungus - little do they know what damage they are doing to the benevolent fungi engaged in 
the conversion of elements into an acceptable form for absorption.  
My question to them is “what would they do if I, as a doctor, told them that I would like their 
children to take a powerful anti-biotic regularly in case they developed tonsillitis knowing 
that such action would seriously disrupt the normal digestive process in their small bowel” 
Most pundits to-day believe that when a virulent fungus is observed on a bowling green it 
should not be treated immediately but the grass should be given the opportunity to develop 
anti-bodies to the infection. It is only when 3.5 % of the green (50 sq. m.) is affected that 
treatment should be initiated.  
Note If a GKP is forced to use a systemic fungicide he should, also, consider applying some 
of the bio-products to bolster the number of micro-organisms in the soil. 
 b Symbiotic Fungi  - eg Mycorrhiza will explore the soil environment and bring 
nutrients (especially phosphates) to the plant. They will live in the roots and extend fungal 
threads into the soil where they search for nutrients far removed from the grass plants rooting 
zone.    
Whereas supplementing the existing benevolent fungi with more micro-organisms will 
enhance the breakdown of the elements the addition of Mycorrhiza will enhance the 
capability of the roots to absorb the converted elements. 
Humic Substances 
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Humic Substances are complex, organic compounds that can generally be classified into 
humic acid, fulvic acid, and humin, based on their solubility in water as a function of their 
pH.  Many earlier studies showed positive responses to the application of humic substances. 
Shoot and root growth, are usually reported as direct plant responses to humic substances. 
 
Comments 
Based on the information contained in this article it is up to the GKP to re-assess – 

- his fertilising procedure  
-        general greens management programme 

to ensure that there is no wastage and that the grass plant is healthy. 
While many of the products mentioned above are not necessarily “new” their use on bowling 
greens in the RSA has been limited. All of them, however, will improve plant health and 
facilitate the conversion and absorption of nutrients. 
Although some of these products are expensive this would be offset by an appreciable 
reduction in the amount of Nitrogen the GKP has to apply. 
 
 
 

SUMMARY – GRASS CLIPPINGS No35 
 
Considering the cost of fertilisers and the economic woes of many bowling clubs it is time for 
the Green keeper to take stock of his fertilising operation to determine whether he is making 
full use of the fertilisers he is applying to the surface of the green.  
A pre-requisite to this is – 
- The need to appreciate the importance of the part played by the benevolent micro-
organisms in the root zone 
- To understand what has to happen in the root zone before the elements applied to the 
surface can be absorbed by the grass plant. 
In addition there are relatively new products available which could improve the health of the 
grass and enable it deal with whatever stress the grass might have to endure during a normal 
bowls season. 
The side-effects of the indiscriminate use of Systemic fungicides are high-lighted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


