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CONFIDENTIAL 

Date of Visit:  5th June 2015 

Visit Objective: To review the early summer condition of the 
Killermont Course, take objective measurements of 
greens performance and confirm on-going 
maintenance requirements. 

Present:   Mr Scott Hill – Green Convenor 
 Mr Stuart Taylor – Course Manager 
 Mr Richard Windows – Agronomy Service Manager, STRI Ltd 

Weather: Damp and mild with a light breeze and occasional 
showers. 
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 Executive Summary 

• The general condition and presentation of the Killermont Course is absolutely first class and 
superb standards of playing performance and conditioning continue to be sustained in response 
to the accurate and sustainable maintenance programme in place. 

• The Killermont Course continues to be one of Scotland’s best conditioned inland courses.  
However, what makes it particularly special are the maintenance practices implemented that are 
accurate, minimalist and sustainable.  The levels of conditioning and performance achieved, 
combined with the sustainable methods of delivery, make Killermont an exemplar site in terms of 
best practice modern greenkeeping.  

• The putting surfaces were in superb condition with excellent levels of firmness despite heavy 
rainfalls recently and similarly superb ball roll qualities given the time of year and lack of growth 
so far this season. 

• What makes the performance of the greens particularly pleasing is the relatively low maintenance 
implemented to deliver such excellent standards for routine play.  Accurate control of nutrition 
and growth regulator is producing limited growth that requires very little refinement to deliver 
superb ball roll qualities. 

• The main issues to the greens is the softness of the 9th green and approach illustrating the need 
to implement more aggressive organic matter reduction combined with aeration and sand top 
dressing to improve drainage performance and underfoot firmness. 

• A similar programme of work is required to isolated sections of individual greens such as the right 
side of the 5th and centre left of the 8th.   

• All green approaches should continue to receive intensive sand top dressing and hollow coring to 
develop more consistent surface firmness in comparison to the greens.   

• The level of maintenance to the fairways is excellent and helping to deliver superior drainage and 
underfoot firmness even in response to rainfall events.  Regular top dressing and scarification 
should form the on-going maintenance plan to these areas. 

• Light applications of liquid fertiliser such as urea and ammonium sulphate combined with routine 
applications of iron and perhaps magnesium sulphate are the only nutritional inputs required to 
the fairways to provide a strong and dense cover of grass without excess growth. 

• Increasing the amount of grass seed in the divot mix material would be beneficial to accelerate 
recovery from divot damage, especially given the higher playing intensity the Killermont Course 
now receives.   

• On-going drainage work continues to be incredibly successful and is certainly producing a course 
that is more playable throughout the winter even in response to extreme rainfall events. 
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 Key Observations 

Greens 

The condition and playing performance of the greens, despite the on-going cool weather, was simply 
superb.  The surfaces were some of the best inland greens observed so far this year and playing 
performance continues to improve on an annual basis in response to the excellent and accurate 
maintenance programme implemented. 

While the condition and general performance of the greens is superb, it is made even better due to 
the accurate, minimalist and sustainable maintenance approach.  Nutritional inputs are carefully 
controlled and are generally very minimal and this, combined with accurate use of Primo-Maxx growth 
regulator, is helping to limit growth meaning very little surface refinement is required to perfect 
routine playing qualities.  Furthermore, increasing browntop bent populations are helping to reduce 
fluctuations in response to varying weather conditions and ensure consistent surfaces are produced 
throughout the year.  You may notice that very little annual meadow grass seed head is present across 
the greens in comparison to many other Clubs and this is attributable to the excellent botanical 
composition of the sward.   

There are certain sections of greens, which, in addition to the entire 9th green, are slightly further 
behind in terms of their performance and grass composition.  The right side of the 5th, left of the 8th 
and entire 9th green do remain softer and are more moisture retentive and therefore support greater 
populations of annual meadow grass.  It is on-going selective work to these areas that is required to 
develop more consistent performance with the surrounding sections of the greens. 

Performance Data 

The full suite of STRI Programme measurements were taken during the visit following a single roll on 
the morning of the measurements.  Mowing was last carried out on the Wednesday morning, i.e. two 
days before the measurements were taken.  It should be noted that the indicator greens selected 
(1,5,8,9,13 & 14) were selected to provide a representative indication of the greens through the 
course, but certainly those to 5, 8 & 9 to tend to be the worst surfaces on the course and were selected 
to illustrate the rate of progress with these in response to the maintenance implemented.  The results 
of the testing are shown in the table and graphs of the Appendix section of the report and are 
summarised below. 

• Average firmness was 98 gravities (range 84-108) and was well within the ideal target range with 
the majority of greens (e.g. 1, 13 & 14) being within the top and firmer end. 

• Such excellent levels of firmness were superb given the rainfall recently and relatively high soil 
moisture content with an average of 36%.  This does show that the greens are still providing 
excellent levels of firmness even in response to rainfall and is exactly how we require the greens 
to respond. 

• The reason for such good levels of firmness even following rainfall is due to the careful control of 
organic matter within the upper soil profile. 

• While average surface firmness is good, the 9th green was below the target at an average of 84 
gravities.  Furthermore, specific sections of this green were particularly soft such as the back right 
and entire front section.  More intensive maintenance is required to this surface to deliver 
superior firmness over the next few years.   
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• Similarly, the right side of the 5th was softer as was the left side of 8.  More intensive maintenance 
is therefore required into these areas accordingly. 

• Average smoothness was 22mm/m and well within the ideal target range for routine play.  Such 
excellent levels of smoothness really do illustrate how good the greens are on a routine basis and 
furthermore, very little refinement has been required to deliver such excellent ball roll qualities. 

• Average trueness was 5.7mm/m and well within the challenging tournament target for trueness.  
Again, this does show how excellent the routine ball roll qualities of the greens are in response 
to very little maintenance. 

• Such excellent ball roll qualities are attributable to the careful management of nutrient inputs 
combined with the refinement programme in place and the improving botanical composition of 
the sward. 

• Average green speed was just over 9 ft which again is excellent for routine play. 

 

Organic Matter Content 

Samples were taken and submitted to our laboratory for organic matter analysis at 10mm increments 
through the top 40mm of the soil profile.  The results are shown in the table below and graphs within 
the Appendix section of the report. 
 

Organic Matter Content 
Loss on Ignition (%) 

 Green 1 Green 5 Green 8 Green 9 Green 13 Green 14 
0-10 mm 6.2 7.7 5.7 7.0 6.0 6.4 

10-20 mm 4.0 6.7 5.0 3.6 6.0 6.4 
20-30 mm 2.9 4.9 3.7 3.6 4.2 4.2 
30-40 mm 2.5 3.6 2.8 2.9 3.3 3.1 

 
• Average organic matter at the 0-20mm depth was 5.9% which was within the ideal target of 4-6%. 

   
• Average values have reduced slightly since last year but certain greens continue to support slightly 

high levels such as 5 & 9 within the top 20mm of the soil profile.  It is therefore important to sustain 
more intensive work into these sections of greens. 
 

• Levels beyond the 20mm depth are all well within the ideal target and is attributable to the 
excellent drainage performance and surface firmness characteristics to the greens. 

 

Soil Chemical Analysis 

Samples were submitted to the laboratory for routine chemical analysis of soil pH, phosphate (P2O5) 
and potassium (K2O).  The results of the testing are outlined in the table below along with 
interpretation as required. 
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• Average soil pH was 4.9 which is on the low side but it at present not causing any undue problems 

to the turf.  It should therefore be closely monitored on an annual basis to determine whether 
any amendment may be required in the future. 
 

• Average phosphate levels were 16mg/l and this is ideal illustrating there is no need to apply any 
phosphate to the turf this year.   

 
• Average potassium levels were 62mg/l and this was considered to be ideal meaning existing 

inputs of potassium should be sustained at the current level. 
 

Green Surrounds & Approaches 

The general condition of these surfaces were excellent and providing good extensions of the putting 
surfaces.  However, on-going work is required to deliver more consistent firmness in comparison to 
the greens.  This is particularly important given the improved firmness to the greens and therefore to 
complement these ever firming surfaces, it is important to continue to extend all maintenance into 
the green approaches.  This should involve regular sand top dressing combined with intensive hollow 
coring in an effort to build up appropriate accumulations of sand at the sward base. 

The 9th approach in particular was soft at an average of 72 gravities in comparison to the green at 84 
gravities.  Intensive action involving organic matter reduction is therefore required to this surface 
perhaps with the addition of sand slitting to complement the existing pipe drains in this area. 

 

Fairways 

The fairways were in excellent condition and continue to improve in response to rainfall events due 
to excellent investment into drainage and routine maintenance work.  Scarification, hollow coring and 
sand top dressing was implemented into local fairways during April and this was complemented with 
overseeding.  Due to the cool spring weather, recovery was slightly slow, but the benefits of the work 
have been excellent.  As we have discussed in previous reports, it is important to implement regular 
cultivation to the fairways and a programme of annual sand top dressing would be excellent.  In 
addition, any weak areas should be overseeded with the fescue mix as this component of the sward 
was looking particularly strong on the day of the visit.  This would be particularly useful on drier drain 
lines such as those to the 18th. 

Soil Chemical Analysis 
 pH P205 (mg/l) K2O (mg/l) 

1 4.9 22 92 
5 4.9 20 48 
8 5.1 30 72 
9 5.0 7 54 

13 5.0 11 52 
14 5.0 9 54 
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The nutritional programme was discussed in some detail to the fairways and it was felt granular 
applications of fertiliser should be avoided to avoid excessive growth flushes and subsequent organic 
matter accumulations.  Therefore, nutrient inputs should be focused on water soluble feeds based on 
either ammonium sulphate or urea.  The urea should be used during warmer periods of the year with 
ammonium sulphate during cooler times. 

 

Tees 

The teeing platforms were in great condition and the only addition to the maintenance programme 
should be the application of Primo-Maxx growth regulator to the shadier surfaces such as 4 & 15.  This 
will help retain better sward density and research at STRI has shown Primo-Maxx is very useful at 
improving turf strength and quality in shaded situations.  

 

Key Recommendations 

Greens 

• The main issue to the greens is to improve the firmness and drainage performance of the 9th.  The 
strategy should involve more intensive hollow coring and sand top dressing to improve surface 
firmness and reduce organic matter accumulations. 

• In addition, a programme of drill and fill aeration would be beneficial during November and may 
be required for a couple of years to increase the amount of sand at greater depths in the soil 
profile.  This could be achieved in-house using the coring tines on the verti-drain and followed by 
kiln dried sand top dressing to fill the open holes. 

• The weaker and softer sections of local greens e.g. right of 5 and left of 8 should receive additional 
hollow coring and sand top dressing to improve surface firmness. 

• All heavily trafficked sections of greens and those that remain wetter, should receive specific 
aeration using the Air2G2 unit.  This breaks up deep seated compaction with minimal surface 
disturbance and would be an excellent option for annual but localised use at Killermont. 

• The nutritional programme is working superbly and should be continued.  The only alteration 
should be to use ammonium sulphate as this does favour the development of the browntop bent 
within the sward.  In addition, magnesium sulphate should be used when a simple colour response 
is required rather than any blackening from iron or growth from nitrogen.  An application of 
5kg/ha in 400l of water would be ideal.  Good quality magnesium sulphate can be obtained from 
Terra Firma. 

• Soil pH should be closely monitored to ensure that values do not continue to fall over the next 
few years.  If they do, careful manipulation upwards using calcium carbonate may be required. 

• On-going browntop bent overseeding remains an essential maintenance operation with a couple 
of operations at 10g/m2 during the August to September period. 
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Green Surrounds & Approaches 

• It is essential to continue to extend maintenance into the green surrounds and approaches in an 
effort to develop surface firmness.  Twice yearly hollow coring and intensive sand top dressing is 
required in combination with Air2G2 aeration to alleviate deep seated compaction. 

 

Fairways  

• It is important to sustain scarification and top dressing to the fairways to regulate organic matter 
and facilitate surface drainage.  Assuming scarification and sand top dressing can be implemented 
regularly, there is no need for routine hollow coring. 

• The programme of nutrition delivery to the fairways is working well and it was felt granular feeding 
should be avoided, therefore on-going applications of urea with ammonium sulphate should be 
the chosen method.  The urea should be used during warmer periods with ammonium sulphate 
or indeed potassium nitrate during the cooler spring or autumn months. 

• Fescue overseeding should continue at least to localised areas such as drainage lines but there is 
a case for wider fairway overseeding following scarification judging by the excellent results from 
the work carried out this spring.  The benefit of fescue overseeding will be to increase the quality 
and texture of the lies at the same as converting the fairways to a lower input grass that will 
require less cultivation and nutritional inputs in the future. 

• Due to the slightly heavier playing intensity at Killermont, there is a need to accelerate divot 
recovery and the ideal method in which this should be achieved is by increased seed in the divot 
patch material.  Therefore, whatever the existing rate is should be doubled to provide more rapid 
recovery. 

Signed 

 

Richard Windows 
Agronomy Service Manager 
Official Agronomist to the R&A Championship Committee 

E-mail: Richard.windows@stri.co.uk 
Mobile: 07968 263204 

 
 

STRI is completely independent and has no alliances to commercial products, services or contractors. This ensures that our 
design, project management and advisory services provide the best solutions for each individual client.  

•  
•  

 

 

The STRI Programme provides golf courses with measurements and data that help to monitor and assess golf course 
performance. The R&A has recently developed CourseTracker (www.coursetracker.org), a free, online business management tool 

for golf courses, to record, review and analyse golf club performance across many areas of your business, including the golf 
course. STRI believes The R&A CourseTracker combined with the STRI Programme provides the tools you need to  

objectively monitor and assess your golf course performance. 

mailto:Richard.windows@stri.co.uk
http://www.coursetracker.org)
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APPENDIX 1  

PERFORMANCE DATA 
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Performance Data 
STRI Programme Measurement Protocols  

By taking measurements of the playing qualities we can accurately describe the standards being set 
and also compare the results against our target performance levels.  Essentially, our aim is to produce 
a set of greens that receive approach shots correctly then provide smooth/true and well-paced 
surfaces for putting. It is important that the greens are performing consistently on any given day and 
as well as possible throughout the year.   

Soil Moisture Content 

The soil moisture content is measured using a Theta Probe Moisture Meter.  Nine points are sampled 
on each green (3 x 3 grid pattern) and the average calculated.  The Theta Probe measures volumetric 
water content (VWC) through the upper 60mm of the soil profile. 
 
The moisture content of the soil profile has a significant impact on the playing qualities of the greens 
and also the health of the turf.  When the soil moisture content is too high, the surfaces can become 
soft and the turf health can also suffer.  When the soil moisture content is too low the consistency and 
uniformity of the turf can become compromised.   
 
Surface Firmness/Hardness 

The firmness of the greens is measured using the Clegg Impact Hammer.  A 9-point sampling grid was 
employed to allow us to calculate an average hardness reading for each green and also determine the 
level of consistency within the 9 readings.  

Green Speed 

The speed of the greens is measured using a Stimpmeter.  The speed is expressed as the average 
distance rolled by 3 golf balls that are delivered from the Stimpmeter ramp on a flat area of the green 
and repeated in the opposite direction.  The greater the distance the faster the surface is deemed to 
be.  At least two readings are taken from each green then the results were calculated using the Brede 
equation to take out any slope effects.   

Smoothness/Trueness 

The smoothness and trueness of the selected greens is measured using the Trueness Meter™.  This 
device measures the smoothness (vertical deviation) and trueness (lateral deviation) of the putting 
surfaces with the level of deviation being expressed in millimeters per meter (mm/m).  With these 
results, lower readings indicate a smoother or truer surface.     

Our aim when maintaining the greens is to produce surfaces that are smooth and true for putting for 
as long as possible throughout the year.  We are aiming to create smooth and true surfaces for putting 
that do not deflect the ball from its intended path (“snaking”) or kill its momentum (“bobbling” and 
“chattering”).  During the main playing season, our target range for smoothness is <25 mm/m of 
vertical deviation and for trueness <10 mm/m of lateral deflection.   The lower end of these target 
ranges represents fantastic putting surfaces with the higher end providing really good standards for 
routine play.  These target ranges are very challenging but we are striving to achieve the highest 
standards of play. 
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Figure 1 

 
Figure 2 
 

Performance Measurement Results 

Green 
No. 

Speed 
(distance) 

Smoothness 
(mm/m) 

Trueness 
(mm/m) 

Firmness 
Mean 

(gravities) 

Firmness 
SEM (±) 

Moisture 
Content 

(%) 

Moisture 
Content 
SEM  (±) 

1 9 ft 7 in 20.7 4.7 108 1 32.0 0.8 
5 9 ft 6 in 22.8 6.6 95 3 37.4 2.3 
8 9 ft 3 in 23.7 6.3 97 3 37.4 1.9 
9  9 ft 0 in 21.8 5.5 84 4 41.3 0.8 

13 9 ft 4 in 23.2 5.7 101 1 35.2 0.9 
14 9 ft 0 in 21.8 5.7 101 1 34.3 0.9 
9a - - - 72 3 - - 
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Figure 3 

 
Figure 4 
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Figure 5 

 
Figure 6 
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Figure 7 

Figure 8 
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Figure 9 
 

 
Figure 10 
 


