
READING AND UNDERSTANDING SOIL PROFILES 1.
Figure 1[image: ]
This illustrates a 4inch hollow tine placed alongside a soil profile removed from a bowling green.  The profile indicates that the top two inches are reasonably integrated but below this there has been no work done in the previous years to integrate all the various layers.  This is obvious because the silt layer (the light beige,” clay looking” dense layer immediately beneath the top two inches) is still uncultivated and is in its original placement from when the green was laid.  Furthermore the root zone, beneath the silt, shows that it has also remained untouched and we can see that all the layers have remained separate from each other. 
It can be noticed that very little water or surface moisture has been able to penetrate below the top two inches.  Therefore the top layer will become water logged very quickly and restrict the growth of the grasses on the green, increase the risk of fungi and diseases and make the playing surface unsatisfactory.  Meantime the lower levels have cracked up and dried out excessively.  
The top of the silt level is the original playing surface of the green and the two inches of soil above it have been added since, over the years, by continuous annual  top dressing.  Presumably this expensive practice has been undertaken without question in an attempt to improve the bowling surface of the green. 
Whereas the sensible direction should have been to have followed good working practices of turf care by spiking with solid tines as often as possible and then hollow tine every three years to remove cores of the silt and relieve soil compaction.  This way water and roots would have been able to penetrate with ease and natural drainage would then have occurred via the drainage system beneath the root zone.
The only way forward for this bowling green was to thoroughly soak the green prior to hollow tining.  They had to hollow tine three times over two weeks whilst keeping the green wet so that on each occasion the hollow tine was able to penetrate a bit further.  The final hollow cores, which contained most of the silt, were left on the surface and allowed to dry and then the silt plugs were easily removed while the rest of the materials were worked back into the hollow tine holes.   From then on, they had to regularly aerate (spike) and gradually as a result water was able to permeate through and reach the drain outlet.
When I took the soil profile, on my first visit to this green, I found that the drainage outlet was completely dry and had not been active for a long time.  This was explained by the fact that any previous spiking had been with a sarrel spiker and a Sisis Autogreenman, neither of which were deep enough to come into contact with the silt layer.  The result of top dressing and adding two inches to the level of the green hindered any efforts made to aerate the soil so that longer tines were needed to have any effect. 


Figure 2[image: ]
This was taken from a different green and illustrates a different set of problems.  You can straightaway notice again the silt layer only this time it is about four inches down so the normal 4” hollow tine would have no chance of reaching it.  Below the silt layer is a clay like sub soil – not even a root zone.  This is an indication that the green was constructed on the cheap quite some time ago.  
The layer of silt was included at a time when the sea washed turf comprised of the correct sandy soils was not readily available.  Silt turf was used a substitute and although it was also sea washed it had to be managed with hollow tining and dressings of sharp sand to improve the structure. Silt turf was known as “Silloth” turf.
Back to the sample, we can see that there are four inches of extra soil composed of top dressings, turf debris,  layers of sand and layers of peaty soil all producing a spongy mass.  This tells me that minimum cleaning out each autumn has not been carried out and a top dressing was applied to cover the problems up instead of addressing the real problem.  Once again, poor management, lack of knowledge and lack of proper maintenance is evident.  Despite this, the application of top dressing has gone on year after year at a huge expense.
The turf should have been scarified regularly to clean it out thoroughly in order to remove the thatch (dead, dying and diseased grasses) which accumulates all the time.  This would have allowed air and water to permeate at least down to the silt layer but instead the top dressing was applied over the surface every year, burying the problems.  The annual meadow grass is very prevalent due to the continuous process of covering over the amg seed so that it germinates afresh each year.
There is no evidence of worm activity or aeration so presumably worm killer has been applied regularly to ensure there are no worm casts.   No doubt plenty of money has been spent but all to no avail.
The answer to improve the soil on this green is to carry out lots and lots of aeration and to hollow tine in two directions every second year.  This will aim to reduce the density and height of the green until the layer of silt can be reached by the hollow tine.  The hollow tine cores should be removed completely off site as they contain debris and disease.  These materials might be useful once they have been broken down by soil bacteria and soil life and reused maybe in flower containers or flower beds.
Alternatively, if time is of the essence, a speedier solution for the green would be to remove the turf, a section at a time in the winter period and store it around the paths.  This top 25mm is quite thick enough to handle and although it contains undesirable grasses, at least it will be good enough to use the following season when it has been replaced to the new level.  The new level will be attained by removing a further 65mm of the soil below and once this has been done the turf can be replaced.  The removed soil can be composted away from the green and be sold on to a contractor or nurseryman as it will be quite valuable.  It could amount to several thousand pounds as it will be many lorry loads of material.
Once the turf has been replaced and re-established itself, it will be an easy job to integrate through the silt using hollow tines.  The correct turf culture practices can then maintain the green at an acceptable level.
Figure3
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This is a complete mix up of problems of construction and maintenance.
At the very bottom is the root zone with a very thin layer of soil above it.  There is no evidence of root systems or organic material in this layer and there has been no integration.
Above the root zone and the shallow layer of soil, we find the silt layer of old turf (25mm) but again very little integration is evident.  Then on top of the silt layer there has been a continuous programme of top dressing to 25mm without doing sufficient cleaning out of the debris.  We can see that some physical work of aeration has been carried out but not deep enough to penetrate the silt layer.
Above this light sandy looking layer there is another 25mm darker looking layer which shows very little maintenance at all.  It would appear to me that there was a complete management change with no cleaning out or any physical work attempted.  Either that explanation or the green was out of use for a considerable time so therefore with no work on it the debris had built up.
Then last of all, there is a light coloured 25mm layer at the top where again there has been a change of system.  We note several different layers of sand have been applied over a period of years presumably in an attempt to improve the condition of the green and maybe true the level up.  However, once again very little aeration maintenance has been practised. 
The only solution I did suggest was for extensive aeration to be undertaken in an attempt to mix the materials up.  Then, if possible using a 5” hollow tine, tine the whole green in two directions diagonally with a view to unplugging the silt layer.  The cores to be left on the surface to dry and after two weeks weathering the silt would be separated from the rest of the tinings and easily removed with a rotary mower equipped with a bag for collection.

Figure 4
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What are we looking at this time?
A different set of circumstances here but the only connection between this and the previous samples is the layer of silt turf.  This was covering over 25mm of rough soil, below which is a black layer of ashes.  No doubt the people who constructed the green in the first place were without sufficient knowledge of the correct foundations required to sustain a bowling green.
Once they had laid the ash layer, then the coarse root zone of grit and local soils above that, they then had Silloth turf laid on the top, which we can see has sent out some roots into the root zone.
Above the original turf level we can see a further 35mm of loose debris containing what looks like woody bits and a mixture of soils which could possibly be compost but nothing that is suitable for the purpose of bowls.
There is evidence of an attempt to hollow tine, perhaps because the green was waterlogged, but the tines were not long enough to penetrate through to the silt layer.  As can be seen, the same supply of material has actually filled up the hollow tine holes.
There is no easy way to alleviate this situation unless extensive work is carried out to ameliorate the root zone above the silt to stiffen it up by adding large quantities of sharp sand and rotavate it in together.  This surface then needs to be levelled out and then hollow tined to penetrate through the silt layer. 
 Alternatively, employ contractors to remove the whole depth of soil including the silt layer and try to re-use the removed soil mixed thoroughly with lime free, coarse sharp sound ( around 2mm size).  Once the silt layer has been disposed of it can be replaced by 150mm of broken stone (15mm- 20mm size) to act as a raft and drainage layer.  Top this layer with 50mm of pea gravel (10mm – 15mm size) to prevent the prepared root zone from filtering through.  Once the root zone has been added then I suggested that liquid sod could be applied to the finished surface to provide an early growth of the correct grasses of Fescues and Agrostis.  This would virtually be a new green and with proper maintenance could be a successful bowling green.     
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