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FOREWORD 

Dear Reader, 

Here is the outcome of a three-year field-based study into the most effective maintenance strategies 
to minimise dollar spot damage on putting greens. The study has generated an extensive dataset, but 
at least as many new questions about this devastating fungal disease affecting fine turf greens. These 
questions are equally relevant to many other researchers, consultants, superintendents, and 
turfgrass practitioners. We therefore consider this study a foundation for further, more focused 
investigation into the complexities of dollar spot management. 

Over the past three years, we conducted a minimum of 36 visits across all participating golf courses, 
collecting data and practical insights. In addition, the greens were sampled eight times for soil 
analyses and fungal diagnostics. Alongside pitch marks and disease scars, a new phenomenon has 
ƴƻǿ ŜƳŜǊƎŜŘΥ άŘƻƭƭŀǊ ǎǇƻǘ ǊŜǎŜŀǊŎƘ ŘŀƳŀƎŜΦέ ¢ƻ ŀƭƭ ǎǳǇŜǊƛƴǘŜƴŘŜƴǘǎ τ our sincere apologies for 
that ;-) . 

The strength of this study lies in the integration of practical field experience and applied turfgrass 
knowledge with established scientific insights into dollar spot, the fundamentals of putting green 
agronomy, and emerging Best Management Practices (BMP) for sustainable dollar spot control.  

This English-language version of the report, originally published in Dutch in April 2025, is a fairly 
literal rendering of the results obtained between 2022 and end of 2024. We apologise if some Dutch 
technical jargon has inadvertently remained in the tables and graphs. 

We extend our sincere gratitude to all Course Managers and their teams for their cooperation, 
hospitality during site visits, operational support, and above all, their valuable technical contributions 
to the project. Thanks to your data and field experience, we have moved a step further. Frank, Tido, 
Bas, Jannes, Kees, Arjen, Jan, Lennard, Eric, Richard, Maurice, Mark, Harry, Jan Hein, André, and 
Marco τ thank you all. We also wish to thank Professors Pierre de Wit and Gert Kema, both 
phytopathologists and fungal disease experts affiliated with Wageningen University. It was a pleasure 
to exchange knowledge and discuss fungal pathology throughout the project. Our appreciation also 
goes to Barenbrug Research for conducting fungal disease analyses on the collected samples.  

Special thanks as well to NGA, DGB (Flip Wirth), Valentine Godin (Belgian Golf Wallonia), Dirk Kauter 
(Swiss Golf), and all others who provided inspiration and input during the course of this study.Finally, 
we thank the Royal Netherlands Golf Federation (NGF), represented by Alexander de Vries, 
Alexander Renders τ and until 2024, Niels Dokkuma τ for their input, feedback, and for making this 
project possible. As commissioning body of this research, the NGF gratefully acknowledges the 
financial contributions of the following co-funders: the Ministry of Infrastructure and Water 
Management, SportInnovator (Ministry of Health, Welfare and Sport), NOC*NSF, and Golf Course 
2030 (The R&A). 

The Authors 
May, 2026 
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Background of the Project 

The most common fungal diseases on golf greens are Clarireedia bennetti (dollar spot) and 
Microdochium nivale (Microdochium patch/snow mould). Of these two, dollar spot is the 
most persistent and directly affects the playability of the green. Timely prevention or 
appropriate control is therefore essential. 

In light of the ongoing reduction in the use of chemical plant protection products, the golf 
sector is seeking efficient and sustainable measures to prevent damage caused by these 
fungal diseases. This requires knowledge development and dissemination, translated into 
practical solutions for the golf industry in the form of so-called Best Management Practices 
(BMPs). In other words: what is the most appropriate practical management approach to 
reduce dollar spot damage to an acceptable level? 

Project Objective 

To further implement Integrated Pest Management (IPM) within the Dutch golf sector in 
practice. 

The intended outcome is a measurable reduction in damage caused by Dollar Spot and 
Microdochium patch on golf greens in the Netherlands, achieved with significantly reduced 
reliance on chemical plant protection products, based on the results of applied field 
research. 

Approach 

The project involved establishing, activating, and monitoring a practice-based measurement 
system at selected leading golf courses in the Netherlands. 

Parameters measured on three monitored greens per golf course included: 

¶ Soil moisture 
¶ Water infiltration rate 
¶ Organic matter content 
¶ Rooting depth 
¶ Thatch thickness 
¶ Turfgrass species composition 
¶ Meteorological data (relative humidity, soil and air temperature) 
¶ Cultural practices (rolling, aeration, topdressing, fertilisation) 

 

 



IPM Strategies for Dollar Spot т a Practical Case Study 2022- 2024
 
   

4 
 

Playability parameters were also included: 

¶ Ball roll consistency (trueness) 
¶ Green firmness (Clegg) 
¶ Stimp (green speed) 

Multi-year data were translated into practical recommendations and shared with the sector. 

For the three-year study, 12 golf courses were selected to represent a broad cross-section of 
Dutch golf course conditions. In accordance with the DGB monitoring protocol, three greens 
per course were selected: 

¶ Best (B) 
¶ Average (G) 
¶ Worst (S) 

Participating golf courses: 

¶ Utrechtse Golfclub Amelisweerd 
¶ Golfclub Amsterdam 
¶ Golfbaan Bentwoud 
¶ Domburgsche Golf Links 
¶ Edese Golfclub Papendal 
¶ Golf- en Countryclub Geijsteren 
¶ Golf- en Countryclub Lauswolt 
¶ The Links Valley Golf 
¶ ¦ǘǊŜŎƘǘǎŜ DƻƭŦŎƭǳō άŘŜ tŀƴέ 
¶ {ŀƭƭŀƴŘǎŜ DƻƭŦŎƭǳō άŘŜ IƻŜƪέ 
¶ Veluwse Golfclub 
¶ DƻƭŦŎƭǳō Ωǘ ½ŜƭƭŜ 

Working Method 

Over a three-year monitoring period, researchers visited each course four times per year. 

This resulted in: 

¶ 48 visits per year 
¶ 144 visits in total 

Soil samples were taken frequently for chemical and physical analysis of the top 0ς6 cm 
layer. 

Weekly dollar spot infection assessments were carried out in cooperation with the course 
managers, using a standardised evaluation form. At the end of each season, participating 
courses submitted detailed reports of all maintenance activities. 
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Results (Section 3) 

CƛŜƭŘ Řŀǘŀ ǿŜǊŜ ŀƴŀƭȅǎŜŘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǇƻǘŜƴǘƛŀƭ .at άŎƻƴǘǊƻƭ ƭŜǾŜǊǎέ ƛƴŎƭǳŘƛƴƎΥ 

¶ Water management 
¶ Organic matter content 
¶ C/N ratio 
¶ pH 
¶ Turfgrass composition 
¶ Nutrient inputs 
¶ Iron (iron sulphate) applications 
¶ Cultural practices (rolling, aeration, topdressing) 
¶ Green firmness (Clegg) 

Dollar spot progression over three seasons was compared against these parameters to 
identify correlations and practical relationships. 

Because the study covers only three seasons, with highly variable weather conditions and a 
non-continuous dataset, statistically robust conclusions cannot be drawn in all cases. 
Additional monitoring years would be required for that. 

Nevertheless, the findings provide valuable practical insights and direction. 

Section 4 presents a specific management profile for each of the 12 courses based on these 
BMP levers. A broader classification is then proposed: 

¶ Intensive systems 
¶ 9ȄǘŜƴǎƛǾŜ όάƭŜǎǎ ƛǎ ƳƻǊŜέύ ǎȅǎǘŜƳǎ 
¶ Transitional systems 

/ƻƴŎƭǳǎƛƻƴǎ ό{ŜŎǘƛƻƴ рύ 

The conclusions are based on both field findings and scientific literature. They are not 
statistically validated due to the limited scope (12 courses, 36 greens, incomplete datasets). 
Indications are based on specific field observations and require further validation. 

Cultural (Agronomic) Conclusions 

1. Maintenance practices may be identical across greens, yet their response to dollar 
spot varies considerably. 

2. Green history and construction profile are key determinants of disease susceptibility. 
3. Preventive use of iron sulphate reduces dollar spot activity. Frequency of application 

is more important than total annual iron input. U.S. research confirms this. 
4. After moderate to severe infection, increasing iron sulphate applications may worsen 

damage. Curative applications dry the leaf surface but may further weaken the plant. 
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5. Rolling reduces dollar spot activity, provided that sand particle size and porosity are 
not excessive. Surface compressibility is required for rolling to be effective. 

6. The Smith-Kerns prediction model is a useful preventive tool. The commonly used 
20% threshold should be lowered to approximately 12%. 

7. Bentgrass-dominant greens require 70ς100 kg N/ha annually (plus Mg and K), divided 
into at least five applications when organic matter in the top 6 cm is below 2.5%. 

8. Organic matter content (2ς4ς6 cm) should average above 3% to provide buffering 
capacity. Compost-amended topdressing can help increase OM. 

9. Targeted hand watering on susceptible greens prevents drought stress and reduces 
dollar spot vulnerability. Wetting agents may assist. 

10. Shade and shelter are not decisive triggers for dollar spot. 
11. Leaf wetness duration correlates directly with dollar spot severity. Agrostis 

stolonifera (creeping bentgrass) forms dense canopies and prolongs leaf wetness; 
therefore, it increases risk independent of genetic resistance. 

Communication & Playability Conclusions 

12. Use the Holing Out Tester regularly to determine realistic damage thresholds. Follow 
R&A guidance: minimum 70% trueness for acceptable playability. Test at four 
locations at 6 ft (1.83 m). 

13. Clear communication with members is essential. Awareness, expectation 
management, and education about sustainable greenkeeping are key. 

LƴŘƛŎŀǘƛƻƴǎ 

1. Dew irrigation appears to reduce infection pressure. Optimal timing, duration, and 
green construction interactions require further research. 

2. A thicker thatch/mat layer (up to ±3.5 cm) may reduce dollar spot on fescue and 
velvet bent greens. 

o Agrostis canina (velvet bentgrass) builds thicker thatch and may buffer 
moisture and nutrients better. 

3. Oxalic acid may play a role in fungal virulence. Preliminary research suggests 
Clarireedia jacksonii prefers acidic leaf environments. Plant sap analysis may become 
a diagnostic tool. 

wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ CǳǊǘƘŜǊ wŜǎŜŀǊŎƘ 

1. What is the optimal bacteriaςfungi ratio in the 0ς2 cm layer? 
2. Why are fescue greens more tolerant than bentgrass greens? What is the role of C/N 

ratio? 
3. What is the optimal timing of maintenance during the day to minimise mechanical 

injury and infection risk? 
4. Can we better monitor dollar spot spread patterns across courses? 
5. What are the natural antagonists of Clarireedia spp.? 
6. What is the role of oxalic acid production in plantςpathogen interaction? 
7. Can plant sap analysis become a practical management tool? 
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8. Breeding: how do we develop the ideal dollar spotςresistant seed mixture for 
greens? 

9. Does green construction type influence dollar spot severity? 
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PART 1 ς BEST MANAGEMENT PRACTICES FOR DOLLAR SPOT 
CONTROL 

Background and Framework of the Multi-Year Applied Field Study 

1. Background of the Problem 

The most common and persistent fungal diseases affecting putting greens on golf courses 
are dollar spot (Clarireedia bennettii spp.) and Microdochium patch (Microdochium nivale 
spp.). Because these diseases directly impair turf quality and therefore green playability, 
timely prevention or appropriate control is essential. 

The use of chemical plant protection products on golf courses has been significantly reduced 
in recent years. Dutch legislation requires the application of Integrated Pest Management 
(IPM), with only limited and temporary exemptions. Further reduction of fungicide use is 
strongly desired by the golf sector, provided that playing quality can be maintained. 

There is therefore a clear need for effective and sustainable management measures that 
help prevent damage caused by turfgrass diseases. This requires both knowledge 
development and knowledge transfer, translated into practical Best Management Practices 
(BMPs): identifying which cultural, nutritional and environmental management strategies 
are most effective in reducing dollar spot damage to an acceptable level under practical 
conditions. 

²ƛǘƘƛƴ 5ǳǘŎƘ ƎƻƭŦΣ ŀ ƎǊƻǳǇ ƻŦ ŦǊƻƴǘǊǳƴƴŜǊ ŎƻǳǊǎŜǎ ŀŎǘƛǾŜƭȅ ŀǇǇƭƛŜǎ ǘƘŜ άƳŜŀǎǳǊŜ-to-ƳŀƴŀƎŜέ 
principle, collecting data to steer towards more sustainable and efficient green 
management. Many of these courses are associated with NGA/DGB initiatives. Head 
greenkeepers from these courses have expressed a strong need for applied knowledge on 
preventing and managing dollar spot and Microdochium patch in an environmentally 
responsible way, while safeguarding playing quality. 

To obtain better-substantiated results and to develop a future-proof IPM-based 
management framework, extensive applied field research on golf courses is required. 

2. Turfgrass Fungal Diseases 

2.1 Dollar Spot 

Dollar spot is one of the most destructive turfgrass diseases affecting putting greens. It is 
caused by Clarireedia species (formerly Sclerotinia homoeocarpa). The disease is 
characterised by small, circular, bleached, straw-coloured depressions approximately the 
size of a dollar coin, hence the name. 

The pathogen does not produce spores. When actively growing under favourable conditions, 
particularly in the presence of dew, white cobweb-like mycelium can be observed between 
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leaves and crowns of the turfgrass plant. At the leaf level, lesions appear as hourglass-
shaped necrotic constrictions with dark brown margins. 

 

Detailed damage caused by dollar spot on the grass leaf 

Seasonal occurrence 
In theory, dollar spot activity occurs from April through October. In practice, disease activity 
may start earlier in spring under favourable conditions and, in recent years, has increasingly 
been observed well into autumn and even early winter. In 2022, active dollar spot was 
recorded into December. Changing weather patterns likely contribute to this extended 
activity window and may indicate increasing variability in disease behaviour. 

Favourable conditions 
Dollar spot thrives under warm temperatures combined with high relative humidity. Warm 
summer days followed by cool nights promote prolonged dew formation on greens, 
particularly in late summer. Extended leaf wetness duration is a key driver of disease 
development. A dry, sandy rootzone combined with prolonged leaf wetness is a particularly 
high-risk scenario for dollar spot activation. 

 

High air humidity above hole 7 of the Domburg Golf Links (photo by A. Bosschaart) 
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2.2 Microdochium Patch (Snow Mold) 

Microdochium patch initially presents as circular patches with white mycelial growth, with 
turf within the affected area turning yellow to orange-brown. The disease primarily occurs 
during late winter, early spring and autumn, at air temperatures between 0 and 10 °C. 

 

Serious snow mold (photo by Peter Landschoot, Penn State University) 

The disease is caused by Microdochium nivale and can affect all turfgrass species on putting 
greens, with Poa annua being particularly susceptible. Although historically associated with 
prolonged snow cover, the disease remains relevant under Dutch winter conditions 
characterised by cool, wet and overcast weather without persistent frost. 

In most cases, turf affected by Microdochium patch recovers once temperatures rise and 
active growth resumes in spring, provided that appropriate cultural recovery measures such 
as light fertilisation, brushing and overseeding are applied. 

Snow mold begins with the infection of leaf tissues by mycelium of Microdochium nivale, 
which survives on plant debris in the soil. The mycelium spreads from plant to plant beneath 
the snow cover and causes infections that result in patches of damaged leaves, stems, and 
crowns. Spores (conidia) formed on infected tissues can initiate new infections and develop 
into new patches, even after the snow cover has disappeared. 

M. nivale survives as dormant mycelium in leaf litter, thatch, and soil throughout spring, 
summer, and autumn. Snow mould occurs most frequently under prolonged snow cover 
when the soil is not frozen. Under the mild and variable Dutch winters, the risk of snow 
mould therefore remains consistently present. 

Disease development 

Ideal conditions for snow mould development are temperatures slightly above freezing at 
the interface between snow and turf, combined with prolonged leaf wetness. Once the snow 
melts and the turf is no longer covered, disease activity usually declines, but it may become 
active again if cold, wet, and overcast conditions persist. 
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This disease is generally most severe on putting greens and tees, particularly where turf is 
maintained with excessive nitrogen fertilisation or where the rootzone has a high nitrogen-
releasing capacity. Recently seeded turf that has not fully matured before winter is also 
especially vulnerable. In most cases, turf affected by snow mould recovers once 
temperatures rise and active leaf growth resumes in spring. 

Management 

Cultural practices that can reduce the severity of snow mould include preventing prolonged 
snow cover on greens, applying only moderate amounts of nitrogen fertiliser in autumn, and 
avoiding mechanical operations such as deep aeration from October onwards. 

When snow mould occurs in March, recovery can be supported after removing dead leaf 
material by applying small, frequent inputs of nitrogen, either sprayed or granular. Although 
all turfgrass species are susceptible to snow mould, annual meadow grass (Poa annua) and 
creeping bentgrass (Agrostis stolonifera) are among the most sensitive to damage (3). 

 

Scattered snow mold patches ς DǊŜŜƴ муΣ DƻƭŦŎƭǳō Ωǘ ½ŜƭƭŜΣ aŀǊŎƘ нлно όǇƘƻǘƻΥ !Φ ²ƻƭƭŜǎǿƛƴƪŜƭύΦ 

 

2.3 Control Versus Prevention 

This study is grounded in two key theoretical frameworks: 

1. the Plant Disease Triangle, and 
2. the Disturbance Theory developed by the R&A and STRI. 
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The Plant Disease Triangle 

A turfgrass disease can only develop when three components are present simultaneously: 

1. Host ς the turfgrass plant must be susceptible. Not all species or cultivars are equally 
vulnerable. While Poa annua is particularly sensitive to Microdochium patch, virtually 
all turfgrass species used on greens are susceptible to dollar spot to some degree. 

2. Pathogen ς the disease-causing organism must be present, observable as mycelium 
or characteristic turf damage. 

3. Environment ς conditions must favour infection and disease development. Key 
environmental factors include temperature, moisture, nutrition status and pH, as 
well as the overall maintenance regime. 

 

Figure 1: {ŎƘŜƳŀǘƛŎ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ Ψ¢ǳǊŦ 5ƛǎŜŀǎŜ ¢ǊŀƛƴŀƎƭŜΩ όǎƻǳǊŎŜΥ WƻǎƘǳŀ ¢ǊŜŜ 
experts) 

Leaf wetness duration is the most critical environmental driver for both dollar spot and 
Microdochium patch. Nitrogen nutrition also plays a dual role: excessive nitrogen can 
increase Microdochium patch risk, while insufficient nitrogen increases susceptibility to 
dollar spot. 

The Disturbance Theory 

According to the Disturbance Theory, putting greens are continuously disrupted by 
maintenance operations such as mowing, rolling, irrigation, aeration, topdressing and 
verticutting, as well as by play, weather and seasonal influences. While these practices are 
essential for maintaining playability, they also prevent the turf ecosystem from reaching full 
equilibrium. 

Turfgrass species dominance on greens is largely determined by their ability to tolerate 
disturbance. Poa annua, for example, is highly adaptive and thrives under frequent 
disturbance. 

The core challenge of greenkeeping lies in balancing playing quality, management intensity 
and turfgrass resilience. This study focuses primarily on those environmental and 
management factors that can be actively steered through Best Management Practices. 
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2.4 Importance of Meteorological Data 

Accurate meteorological data and forecasts are 
essential for effective disease management. Hourly 
data are particularly valuable for understanding 
temperature fluctuations, relative humidity and 
leaf wetness duration. Tools such as Meteoblue 
provide accessible weather data, while local 
weather stations and soil moisture sensors offer 
valuable site-specific insights. 

This study utilised meteorological data to support 
disease forecasting models, including the Smith-
Kerns Dollar Spot Prediction Model, which uses 
five-day moving averages of relative humidity and 
mean air temperature to estimate dollar spot 
infection probability. Findings from this study 
indicate that under Dutch conditions, disease 
activity frequently occurs at lower probability 
thresholds than those commonly cited in 
international literature. 

 

3. Practice-Oriented Inventory Study 

3.1 Objective 

The objective of this study is to further implement the Integrated Pest Management (IPM) 
framework in a practical manner within the Dutch golf sector. More specifically, the study 
aims to provide greenkeepers with concrete tools and management strategies to reduce 
damage caused by dollar spot and Microdochium patch on golf putting greens in the 
Netherlands, without the (direct) use of chemical plant protection products. 

Given the applied nature of the study design, this research does not seek to provide a strictly 
scientific validation. Instead, it focuses on gathering evidence based on practical field results. 
The knowledge developed through this approach is subsequently intended to be 
disseminated widely throughout the golf sector. 

3.2 Approach and Methodology 

The study consisted of the following components: 

¶ Literature review 
An inventory was conducted of validated scientific and applied knowledge relating to 
both fungal diseases, their environmental conditions, and turfgrass species and 

The Smith-Kerns Dollar Spot 
Prediction Model is a logistic -based 
model that uses a 5-day moving 
average of daily relative humidity 
and daily average air temperature 
to create a probability that dollar 
spot will occur on a given day. The 
model was created b y Dr. Damon 
Smith and Dr. Jim Kerns and has 
been validated by years of 
additional field research conducted 
primarily in Wisconsin, but also in 
Oklahoma, Pennsylvania, 
Mississippi, Tennessee, 
Connecticut, and New Jersey. The 
model can be used by golf course  
managers to more accurately time 
control measures to control  dollar 
ƚƓŸƣдѠ 
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cultivars. This included a review of IPM-related studies from, among others, the 
United Kingdom, Scandinavia, Germany and the United States. 

¶ Development and implementation of a monitoring system 
A monitoring system was established, activated and evaluated at leading golf courses 
in the Netherlands. Twelve golf courses were monitored over a three-year period 
(2022, 2023 and 2024), with four site visits per year (MarchςMay, June, September, 
OctoberςNovember). In total, 144 site visits were conducted. 
The selected courses provide national coverage and represent a range of soil types 
(clay and sand-based) and course typologies, including parkland, woodland and links-
style courses. Final selection was made jointly by the commissioning body and the 
contractor. 

¶ Measurement of disease-related parameters on monitored greens 
Measurements were carried out on selected monitoring greens and included, where 
available: 

o leaf wetness duration (meteorological data) 
o relative air humidity (meteorological data) 
o soil temperature (meteorological data) 
o night-time air temperature (meteorological data) 
o shading and shelter 
o turfgrass species composition 
o rooting depth and thatch thickness 
o mowing height 
o rolling frequency and time of day 
o dew removal (yes/no) and/or dew irrigation 
o use of iron sulphate or iron-containing fertilisers, including application rates 
o use of chemical plant protection products (yes/no), including product, dosage 

and frequency 
o organic matter content at depths of 0ς2, 2ς4 and 4ς6 cm 
o unsaturated hydraulic conductivity (double-ring infiltrometer method) 
o pH of the rootzone (0ς6 cm) 
o nitrogen regime (kg/ha), timing and application frequency 
o volumetric water content (%) in the top 0ς6 cm 
o volumetric water content (%) at depth (6ς12 cm) 
o irrigation regime (daily / wetςdry cycle / soil moisture-based) 
o soil water tension (using soil sensor systems where available) 

¶ Visual assessments and disease monitoring 
In addition to quantitative measurements, visual assessments were conducted to 
record the general condition of the monitored greens. Disease development was 
scouted and documented, including the date of occurrence, photographic records 
and severity scoring based on a standardised protocol developed by the researchers. 
Playing intensity (traffic) at the time of assessment was also recorded. 

¶ Use and evaluation of disease prediction models 
Existing disease forecasting models, including the Smith-Kerns model, were applied 
and evaluated using the collected field data. Where possible, model parameters were 
adjusted to better reflect Dutch climatic conditions. Improved prediction of dollar 
spot (and Microdochium patch) outbreaks enables timely implementation of 
preventive management measures. 
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¶ Translation of multi-year data into preventive management strategies 
The multi-year field data were translated into a structured management framework 
aimed at preventing fungal disease damage through preventive, non-chemical 
measures. 

¶ Knowledge dissemination 
The developed knowledge is disseminated widely within the sector following a PDCA 
(PlanςDoςCheckςAct) cycle. Target audiences include greenkeepers, course 
committees, course managers, scientists and the golf industry. Knowledge transfer 
also extends beyond the golf sector to educational training programmes, societal 
organisations and managers of football stadium turf, where similar fungal diseases 
occur. 

4. Selection of Golf Courses and Greens 

During the winter of 2022, the Royal Dutch Golf Federation (NGF) conducted a nationwide 
call for participation in a national monitoring study focusing on the most common fungal 
diseases affecting golf greens: dollar spot (Clarireedia bennettii spp.) and Microdochium 
patch (Microdochium nivale spp.). More than 50 golf courses responded positively to this 
call. 

To obtain a representative overview of fungal disease management practices in daily 
greenkeeping operations, a minimum of 20 participating courses was initially considered 
desirable. For practical reasons, the final number of participating courses was set at 12, 
selected from the original pool of 50 applicants. 

4.1 Selection Criteria 

In consultation with the NGF, golf courses were selected based on the following criteria: 

a. Pesticide use policy 
Preference was given to courses that make limited or no use of fungicides and that operate 
under a clearly defined sustainability policy in which Integrated Turf Management (ITM) and 
Integrated Pest Management (IPM) are integral components of green management. 
Selection was not limited to members of the Duurzaam Golfbaan Beheer (DGB) group. 

b. Dollar spot and Microdochium patch pressure 
Disease pressure over the three seasons preceding the project was considered. The selection 
aimed to include both courses experiencing significant fungal disease pressure and courses 
with limited or no disease-related problems. 

c. Green construction type (USGA, Dutch, push-up) 
Rootzone construction was considered a potentially important factor influencing disease 
susceptibility. Over the past four decades, many sand-based greens have been constructed 
in the Netherlands. Collinge (1997) reported that 54% of Dutch greens follow this 
construction method (NGF Greenkeeping Handbook, 2006). 
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Three main green construction types are distinguished: 

¶ Push-up greens: constructed on the native soil profile, gradually amended through 
intensive topdressing. 

¶ USGA greens: constructed according to USGA guidelines, consisting of a 30 cm sand-
based rootzone over a highly permeable drainage layer, with infiltration rates of 150ς
300 mm per hour and an ideal organic matter content of 2ς4%. 

¶ Dutch greens: derived from Californian/USGA construction principles but typically 
leaner and extending to a depth of approximately 40 cm. 

 

CǊƻƳ ƭŜŦǘ ǘƻ ǊƛƎƘǘΥ ΨǇǳǎƘ ǳǇΩΣ ¦{D! ŀƴŘ 5ǳǘŎƘ ƎǊŜŜƴ ς Sallandse Golf Club (photo: C. 
Paulussen) 

d. Course type (parkland, links, polder and forest golf courses) 
Course typology influences green exposure to wind, shade and microclimate. Greens may be 
sheltered, heavily shaded or fully exposed to wind, affecting drying potential after rainfall or 
persistent dew. A balanced distribution of course types was therefore considered desirable. 

e. Existing monitoring and data collection 
Courses already engaged in data collection were preferred, as this increases the availability 
of management and maintenance data. While DGB courses initially appeared to have an 
advantage, incomplete datasets meant this was not decisive. 

f. Turfgrass composition and sustainable management focus 
Courses were selected that aim for a lower proportion of Poa annua, which typically requires 
high inputs of water, fertilisers and plant protection products. Preference was given to 
courses with a higher proportion of Festuca rubra spp. and/or Agrostis capillaris or Agrostis 
stolonifera spp., or with an active policy to move in that direction. 

g. Geographical situation 
Courses were selected to provide national geographical coverage, capturing macro-climatic 
differences while remaining logistically feasible for site visits. 
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h. Head greenkeeper qualifications 
Selection considered the level of engagement, proactivity and technical expertise of the 
head greenkeeper. 

i. Age of the golf course 
Both younger courses (<15 years) and older courses (>30 years) were included to explore 
potential relationships between course age and fungal disease occurrence. 

 

4.2 Monitoring Greens 

In accordance with the DGB monitoring system and measurement protocol, monitoring 
greens were selected for each golf course. Per course, three greens were designated as Best 
(B), Average (G) and Worst (S). This classification was made by the head greenkeepers 
themselves, based on disease pressure, playing quality, turf composition and related factors. 

Although this is a subjective classification, it was adopted as the initial objective reference 
point for the study. In Part 4, BMP Strategies, this classification will be reassessed for each 
course, as greens may have transitioned from S to B over the course of the study. 
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PART 2 ς CHARACTERISATION OF GOLF COURSES: BASELINE 
SITUATION IN 2022 

 

This part describes the characterisation of green management (cultural practices) per course 
and outlines the baseline quality of the monitored greens at the start of the study. It also 
states the target quality levels as formulated by the greenkeepers themselves. 

The assessment is based on the questionnaire completed by the greenkeepers (Appendix 1) 
and the first measurement round in April/May 2022. 

Table 2 summarises, per golf course and per monitoring green, a number of key cultural 
practice indicators as recorded, analysed (Eurofins) and measured during the first two 
baseline inventory rounds. The infiltration rate is presented as an average of measurements 
taken across the full three-year study period. 
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Table 2: Cultural practice characteristics of golf courses and monitoring greens, 
April/May/June 2022 (in DUTCH). 

 

 
  

( toplaag ) Profiel

Baan green Toplaag type M50 D60/D10 Infiltratie Org. Stof %Ondergrond 

1 UGC Amelisweerd   (Utrecht) 4 Zand 80:20 317 1,8 1500 2,8 Klei

1 UGC Amelisweerd   (Utrecht) 11 Zand 80:20 316 1,8 900 2,4 Klei

1 UGC Amelisweerd   (Utrecht) 18 Zand 80:20 315 1,9 1020 2,5 Klei

2 Amsterdamse GC  (N-Holland) 3 Zand 80:20 327 1,9 432 2,4 Zware klei

2 Amsterdamse GC  (N-Holland) 6 Zand 80:20 332 1,9 900 2,4 Zware klei

2 Amsterdamse GC  (N-Holland) 18 Zand 80:20 336 1,9 1044 1,9 Zware klei

 

3 GB Bentwoud (Z-Holland) 4A Zand 80:20 293 2,1 2400 3,8 Zware klei

3 GB Bentwoud (Z-Holland) 4B Zand 80:20 277 2 2850 3,7 Zware klei

3 GB Bentwoud (Z-Holland) 4C Zand 80:20 276 2,1 1650 4,2 Zware klei

4 Domburgsche GC (Zeeland) 9 Zand 90:10 307 2,2 520 2,4 Zand

4 Domburgsche GC (Zeeland) 8 Zand 90:10 292 2 600 1,6 Zand

4 Domburgsche GC (Zeeland) 7 Zand 90:10 308 2,1 780 2,1 Zand

5 Edese GC Papendal (Gld) 14 Zand(fijn) 90:10 331 1,9 840 Zand

5 Edese GC Papendal (Gld) 9 Zand(fijn) 90:10 328 1,8 504 3,7 Zand

5 Edese GC Papendal (Gld) 5 Zand(fijn) 90:10 321 2,2 1200 4,2 Zand

6 G&CC Geijsteren (Limburg) 8 Zand push up 290 2 840 2,2 Zand

6 G&CC Geijsteren (Limburg) 6 Zand push up 294 2 960 2,3 Zand

6 G&CC Geijsteren (Limburg) 17 Zand push up 298 1,9 900 2,3 Zand

7 G&CC Lauswolt Beetsterzwaag (Fryslan) 11 Zand push up 284 21,1 720 2,8 Zand

7 G&CC Lauswolt Beetsterzwaag (Fryslan) 17 Zand push up 258 2,4 480 2,6 Zand

7 G&CC Lauswolt Beetsterzwaag (Fryslan) 4 Zand 90:10 290 1,9 920 3,7 Zand

8 UGC De Pan Zeist (Utrecht) 17 Zand push up 348 2,5 288 3,7 Zand

8 UGC De Pan Zeist (Utrecht) 2 Zand push up 331 2,7 180 3,1 Zand

8 UGC De Pan Zeist (Utrecht) 16 Zand push up 350 2,5 336 3,1 Zand

9 Sallandsche GC De Hoek  Diepenveen (Ov) 1 Zand push up 294 2,3 1320 3 Zand

9 Sallandsche GC De Hoek  Diepenveen (Ov) 5 Zand USGA 305 2 540 4 Zand

9 Sallandsche GC De Hoek  Diepenveen (Ov)17 Zand Dutch 301 2 1020 2,7 Zand

10 The Links Valley - Ermelo (Gld) 2 Zand 80:20 322 2,1 4200 2,5 Zand

10 The Links Valley - Ermelo (Gld) 6 Zand 80:20 350 2 5100 2,3 Zand

10 The Links Valley - Ermelo (Gld) 9 Zand 80:20 330 1,9 4200 2,4 Zand

11 Veluwse GC  - Hoog Soeren (Gld) 1 Zand push up 297 1,8 900 4,2 Zand

11 Veluwse GC  - Hoog Soeren (Gld) 3 Zand push up 288 2,4 768 4,1 Zand

11 Veluwse GC  - Hoog Soeren (Gld) 7 Zand push up 295 1,8 240 4,1 Zand

12 GC 't Zelle  - Hengelo (Gld) 8 Zand 80:20 301 2 2400 3 zand 

12 GC 't Zelle  - Hengelo (Gld) 9 Zand 80:20 314 1,8 2190 2,9 zand

12 GC 't Zelle  - Hengelo (Gld) 18 Zand 80:20 308 1,8 2100 2,7 zand
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1. Utrechtse Golfclub Amelisweerd 

 

(Hole 4 photographed from the green, April 2022) 

Characterisation and quality 

Utrechtse Golfclub Amelisweerd has an 18-hole course and a 9-hole par-3 course. It is 
located on the outskirts of Utrecht, confined between railway lines and motorways. The 
course contains the typical landscape elements of the region: orchards, many water 
features, and far roughs grazed by sheep. 

Amelisweerd is a typical clay-based course, where drainage and water management are 
essential for year-round playability. The greenkeeping team aims for high green quality 
without the need to use fungicides. From a playing-quality perspective, the greens should 
score at least 75% on trueness, reach at least Stimpmeter 8 (minimum 9 for competitions), 
and have a firmness of >90 measured with a Clegg hammer. 

Green construction and management 

¢ƘŜ ƎǊŜŜƴǎ ŀǊŜ ŎƻƴǎǘǊǳŎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ά5ǳǘŎƘ ƎǊŜŜƴέ ǇǊƛƴŎƛǇƭŜΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŜ 
construction is fully sand-based, with organic matter (heather compost) blended into the 
rootzone. The average M50 -the so-called sand median- value lies between 280 and 300 m˃. 
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Left to right: rootzone greens 4, 11 and 18 (photo: C. Paulussen) 

Amelisweerd is relatively open with scattered solitary plantings at some distance from the 
greens. The greens are generally favourably positioned, i.e., not significantly sheltered or 
shaded. 

An intensive topdressing regime on a clay course such as Amelisweerd supports favourable 
growing conditions. Although fine fescue (Festuca rubra) is desired, browntop bentgrass 
(Agrostis capillaris) is the dominant turfgrass species on the greens. Overseeding is carried 
out 4ς5 times per year with 100% Agrostis capillaris (BAR All Bent mix), 45ς50 kg/ha per 
application. 

Topdressing is done with pure sand with an M50 of 360 m˃. Shallow aeration takes place 
every six weeks during the growing season. In spring and autumn, deeper aeration is carried 
out using thicker tines to a maximum depth of 15 cm. 

The greens are rolled 2ς3 times per week, alternating with mowing. To keep diseases under 
control, frequent preventive applications of iron sulphate are used. Amelisweerd is slightly 
below the overall average across the 12 courses (44 kg pure Fe/ha per green per year). 

The target nitrogen input at the start is just over 40 kg pure N/ha, split across 12 applications 
per year. The main nitrogen sources are ammonium sulphate during summer, supplemented 
with urea. 
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Green 4 

The monitoring greens 

On 25 April 2022, the baseline (T0) measurements were taken. Table 3 summarises the 
monitoring green characteristics. 

Table 3: Characteristics of Amelisweerd monitoring greens at project start. 

 18 4 11 Notes 

Greenkeeper classification good average poor  

Estimated % Festuca rubra spp. 3 5 1  

Estimated % Agrostis capillaris spp. 60 42 47  

Estimated % Poa annua 37 53 52  

Weeds yes yes yes Yorkshire fog and plantain (grn 11) 

Pests no yes yes leatherjackets on grn 11 and 4 

Disease susceptibility yes yes yes  

Infiltration capacity (mm/hour) 150 240 120  
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2. Amsterdamse Golfclub 

 

Monitor green 3 shortly after iron sulphate application (photo by A. Wolleswinkel) 

Characterisation and target quality 

!ƳǎǘŜǊŘŀƳǎŜ DƻƭŦ /ƭǳō Ƙŀǎ ōŜŜƴ ǘƘŜ άǘǊǳŜέ !ƳǎǘŜǊŘŀƳǎŜ DƻƭŦ /ƭǳō ǎƛƴŎŜ мфопΣ ŀƭǘƘƻǳƎƘ 
the club has relocated over time. Since 1990, the 18-hole parkland course has been situated 
at Bauduinlaan in the Houtrakpolder. It is a varied clay-based course with many water 
features and USGA-spec greens. 

Green management focuses on maintaining browntop bentgrass and promoting more fine 
fescues within the greens. At the start of the study, the club and greenkeeping team were 
satisfied with the prevailing quality. The guiding principle is to maintain playable greens. 
Dollar spot is acceptable as long as it does not affect playing quality. No quantitative 
thresholds are provided for green speed, trueness and/or firmness. 
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Green construction and management 

 

Left to right: root zone of the greens 3, 6 and 18 (photo by C. Paulussen) 

The greens are sand-based and managed with a frequent topdressing/iron regime: every 2ς3 
weeks, a small amount of sand (M50 360 m˃) is applied in combination with an iron sulphate 
treatment. Total annual topdressing volume is approx. 100 m³ spread across 15ς20 
applications. 

Surface aeration is performed once every six weeks. Deeper aeration (8 mm tines to 15 cm) 
is done in both spring and autumn. 

The nitrogen regime is moderate at approx. 80 kg pure N/ha, using alternating applications 
of ammonium sulphate and urea. 

The turfgrass composition consists mainly of Agrostis capillaris, with a substantial proportion 
of Poa annua and a smaller share of Festuca rubra. Each September, overseeding is carried 
out in two passes with fine fescue and browntop bentgrass. 

To control dollar spot, multiple small iron sulphate applications are used annually. However, 
the damage threshold is sometimes exceeded, making fungicide use (Signum) necessary; it is 
applied at 1,9 kg/ha when required. In the baseline year 2022, application of Signum was not 
needed. 

The greens are not rolled, but dew removal (dew sweeping) is performed during the growing 
season every morning at 06:00. No anti-dew products are used. 

The monitoring greens 

On 19 April 2022, baseline measurements were taken. Table 4 summarises the monitoring 
green characteristics. 
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Green 3 

Table 4: Monitoring green characteristics at project start. 

 18 6 3 

Greenkeeper classification good average poor 

Estimated % Festuca rubra spp. 30 15 20 

Estimated % Agrostis capillaris spp. 35 55 40 

Estimated % Poa annua 35 30 40 

Weeds no no no 

Pests yes yes yes 

Disease susceptibility no yes yes 

Infiltration capacity (mm/hour) 188 216 90 

 

 

Green 6 (left) and green 18 (right)  
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3. Golf course Bentwoud 

 

C loop golf course Bentwoud, green 4 

Characterisation and target quality 

Golfbaan Bentwoud is a relatively young 36-hole golf facility (including a qualifying par-3/4), 
located in the Green Heart of the Randstad. The four 9-hole loops are heavily played year-
round. The greens are sand-based and, despite intensive use, have had fine red fescue 
(Festuca rubra commutata and litoralis)as the dominant species since construction in 2012. 

Most maintenance is performed early in the morning, as the course becomes too busy later 
in the day. As a result, the target quality set by the greenkeeping team is not always fully 
achieved. 

Green construction and management 

  

from left to right: rootzone greens 4A, 4B and 4C 
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The fescue-ŘƻƳƛƴŀƴǘ ƎǊŜŜƴǎ ƘŀǾŜ ŀ ǾŜǊȅ ǎŀƴŘȅ ǇǊƻŦƛƭŜ ǿƛǘƘ ŀ άŎŀǇέ ŎƻƴǎƛǎǘƛƴƎ ƻŦ мрς25 mm 
thatch and below that 20ς30 mm of mat. Although this organic layer is generally 
undesirable, it does not (yet) appear to negatively affect playing quality. To manage thatch 
accumulation, an annual hollow-tine operation (10 mm) is conducted. 

During the year, monthly light topdressings are applied (M50 300 m˃, 0.5 m³ per green) 
combined with deep (25 cm) and shallow (7 cm) aeration. 

Nitrogen input is typically around 60 kg pure N/ha, split across 12ς15 applications of 
ammonium sulphate. 

Iron sulphate is sprayed monthly from early spring to year-end at 10 kg/ha in 400 L water. 
Greens are rolled once per week. Preventive dew control measures and dew sweeping are 
not applied. 

 

Fine fescue turf on green 4C, early spring (left) and looking out on the fairway (right) 

The monitoring greens 

Baseline measurements took place on 26 April 2022. Table 5 summarises the monitoring 
green characteristics. 

Table 5: Monitoring green characteristics at project start. 

 4C 4B 4A Notes 

Greenkeeper classification good average poor  

Estimated % Festuca rubra spp. 83 77 55  

Estimated % Agrostis capillaris spp. 12 15 30  

Estimated % Poa annua 5 8 15  

Weeds no no no clover 

Pests yes yes yes leatherjackets 

Disease susceptibility yes yes yes take-all patch 

Infiltration capacity (mm/hour) 258 90 66  
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Greens 4A (left) and 4B (right) 
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4. Domburgse Golf Links 

 

Panoramic view from first tee 

Characterisation and target quality 

Domburgsche DƻƭŦ [ƛƴƪǎ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ мфпм ŀƴŘ ƛǎ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎΩ ƻƴƭȅ 9-hole links 
course located so close to the sea. The course lies directly behind the dunes and has an open 
character. Although wind exposure is generally high, micro-scale sheltered areas exist and 
may influence turf quality. 

The greens have been renovated in multiple years but still consist primarily of fine fescue, 
Ŧǳƭƭȅ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ŎƻǳǊǎŜΩǎ ƭƛƴƪǎ ŎƘŀǊŀŎǘŜǊ ŀƴŘ Ŏƻŀǎǘŀƭ ƭƻŎŀǘƛƻƴΦ 5ƻƳōǳǊƎ Ǉƻǎƛǘƛƻƴǎ 
itself as a competitive course within a nature area and aligns management accordingly. 
Playing criteria typical for a links course are pursued, including a target Stimpmeter speed of 
at least 8,5. 

Green construction and management 

All greens are built on native soil, but were renovated in the 1990sς2000s. To prevent 
layering in the profile due to continual input of fine blown dune sand, progressively coarser 
topdressing sands have been used over the years. The topdressing sand has an M50 of 390 
m˃. 

Approx. 70 tonnes of topdressing sand is applied annually, sometimes combined with 
shallow aeration (Maredo 3 mm, 4x/year) and deeper hollow-tining (1x/year with 8 mm 
tines). This deeper aeration is combined with overseeding, adding approx. 300 kg fine fescue 
(BAR Fescue) per ha to the greens. 



IPM Strategies for Dollar Spot т a Practical Case Study 2022- 2024
 
   

30 
 

Annual nitrogen input is 40 kg N/ha, using TX 10 5-0-8 and Terralift, typically applied in 
spring. Seaweed products and wetting agents are used regularly (every 6 weeks) to optimise 
water infiltration and distribution. 

Iron sulphate is also used: approx. 160 kg/ha in 400 L water, split across 8 applications. 
Preventive dew control and dew sweeping are not applied. 

 

Left to right: rootzone profiles greens 9, 8 and 7 

The monitoring greens 

Baseline measurements were taken on 2 May 2022. Table 6 summarises monitoring green 
characteristics. 

Table 6: Monitoring green characteristics at project start. 

 7 9 8 Notes 

Greenkeeper classification good average poor  

Estimated % Festuca rubra 
spp. 

90 82 71  

Estimated % Agrostis 
capillaris spp. 

6 10 15  

Estimated % Poa annua 4 8 14  

Weeds yes yes yes {ŀƎƛƴŀΣ ¸ƻǊƪǎƘƛǊŜ ŦƻƎΣ ōǳŎƪΩǎ-horn plantain 

Pests no no no  

Disease susceptibility yes no yes 
dollar spot in low sheltered areas; green 8: 
fairy ring damage 

Infiltration capacity 
(mm/hour) 

600 360 540  
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From left to right: overview greens 7, 8 and 9 

 
Damage caused by dollar spot at hole 9 
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5. Edese Golfclub Papendal 

 

Panoramic view on the 10th hole 

 

Characterisation and target quality 

Edese Golfclub Papendal is an 18-hole woodland course in the hilly landscape of the 
southern Veluwe ridge between Arnhem, Oosterbeek and Ede. The course is surrounded by 
forests, lanes and meadows and is naturally integrated into the landscape. Greens are partly 
open but also partly sheltered and shaded. Nature and environmental considerations are key 
priorities for the club. 

The objective is to achieve the highest possible quality with as few inputs as possible, 
according to the greenkeeping team of AHA de Man at the start of the dollar spot study 
(from 2024 onwards, maintenance was contracted to Enk Golf en Groen). 

Green construction and management 

The greens are native-soil based with a fine sand texture (M50 < 300 ˃m). Topdressing is 
carried out every two weeks using M50 330 m˃ sand, approx. 1 m³ per green. Due to the 
fine sand fraction and potential compaction risk, rolling is avoided. 
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From left to right: rootzone profiles greens 5, 9 and 14 

Aeration is performed at least 4x/year, mainly 15ς20 cm deep using 12 mm tines (3x) and 
once in May shallow aeration to 6 cm with 8 mm tines. 

Annual nitrogen input is approx. 70 kg N/ha, with roughly 75% applied during the growing 
season, mostly granular (Sierraform). Seaweed products and wetting agents are also used. 

To keep dollar spot pressure low, dew is brushed/swept in the morning and iron sulphate is 
used throughout the year. 

Notable is the presence of Agrostis canina in several greens. Some greens were 
seeded/overseeded with this species in the past. Annual overseeding is performed twice 
with Agrostis capillaris cultivars Manor and Arrowtown. Historically, Villa I (Agrostis canina) 
was also used. 

The monitoring greens 

Baseline measurements were taken on 19 April 2022. Table 7 summarises monitoring green 
characteristics. 

Table 7: Monitoring green characteristics at project start. 

 5 9 14 Notes 

Greenkeeper classification good average poor  

Estimated % Festuca rubra 
spp. 

2 5 2  

Estimated % Agrostis 
capillaris spp. 

68 65 75 
Overseeding: Arrowtown/Manor & Villa I 
(A. canina) 

Estimated % Poa annua 30 30 23  

Weeds no no no  
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 5 9 14 Notes 

Pests no no no  

Disease susceptibility yes yes yes  

Infiltration capacity 
(mm/hour) 

60 30 150  

 

 
Green 14 (l) and green 9 (r)  

 
Green 5 
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6. Golf- en Countryclub Geijsteren 

 

View of the 17th hole from the green 

Characterisation and target quality 

Golf- en Countryclub Geijsteren is an active golf club located on the Geijsteren estate in 
northern Limburg. It is a typical parkland course with both push-up greens and sand-
constructed greens. Several greens are moderately to heavily shaded. 

Target playing quality is described in the green management plan: the highest possible 
ǉǳŀƭƛǘȅ ǿƛǘƘ ŀ ǎǘǊƻƴƎ άƭŜǎǎ ƛǎ ƳƻǊŜέ ǇƘƛƭƻǎƻǇƘȅΦ /ƘŜƳƛŎŀƭ Ǉƭŀƴǘ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ǇƻǎǘǇƻƴŜŘ ŦƻǊ 
as long as possible, provided play does not suffer from disease damage such as dollar spot. 
No hard criteria are specified for Stimp or trueness, although these are managed more 
actively ahead of important competitions/tournaments. 

Green construction and management 

The native-soil greens are lightly topdressed every two weeks with M50 320 ˃ m sand. 
Shallow aeration (5ς10 cm) is performed during the growing season, and verti-draining to 40 
cm is conducted once per year in late FebruaryςŜŀǊƭȅ aŀǊŎƘΦ ¢ƘŜ άǎŎƘǳŘŦǊŜŜǎέ όŘŜŜǇ 
cultivation) is also used on greens to a maximum depth of 25 cm, followed by rolling. 
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Root zone profiles greens 6 (left), 8 (middle) and 17 (right) 

Annual nitrogen input is usually just under 100 kg N/ha, applied via a Marathon fertiliser 
programme, supplemented with seaweed and trace elements such as Mn, Si, Mg and Fe. 
Small iron sulphate applications are applied as needed only. 

Rolling is used frequently: from April at least once per week, and in summer and ahead of 
tournaments even daily. Regular vertical mowing is applied, combined with topdressing and 
brushing/rolling-in of the sand. 

Turf composition is predominantly a mix of Agrostis capillaris and Agrostis stolonifera. 
Geijsteren follows an intensive overseeding regime: in (early) spring 2x with 100% browntop 
bentgrass (BAR All Bent), in summer 2x with 100% creeping bentgrass (BAR Trio Bent), and in 
autumn again with browntop bentgrass. Each overseeding uses 30ς35 kg seed/ha. 

 

Greens 4 (left) and 8 (right) 
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Green 17 

The monitoring greens 

Baseline measurements were taken on 22 April 2022. Table 8 summarises monitoring green 
characteristics. 

Table 8: Monitoring green characteristics at project start. 

 17 6 8 

Greenkeeper classification good average poor 

Estimated % Festuca rubra spp. 2 0 0 

Estimated % Agrostis capillaris spp. 79 49 45 

Estimated % Poa annua 19 51 55 

Weeds no no no 

Pests no no no 

Disease susceptibility yes yes yes 

Infiltration capacity (mm/hour) 96 192 222 
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7. Golf- en Countryclub Lauswolt 

 

The edge of the woodland in springtime splendour along the 11th hole 

Characterisation and target quality 

Golf- en Countryclub Lauswolt is a beautifully situated woodland course, hidden in the 
CǊƛǎƛŀƴ ŦƻǊŜǎǘǎ ƴŜŀǊ .ŜŜǘǎǘŜǊȊǿŀŀƎΦ ¢ƘŜ ŎƻǳǊǎŜ ƛƴŎƭǳŘŜǎ ǎŜǾŜǊŀƭ ǎǳǊǇǊƛǎƛƴƎ άƻǳǘǎƛŘŜ ƘƻƭŜǎέ 
adjacent to a large nature area along the Koningsdiep. The greens are native-soil based 
(push-up) and are mostly shaded in the woodland area, while the outside holes are fully 
open. 

The greenkeeper and club have a clear quality ambition: reduce turf stress by aerating and 
topdressing less under stress conditions (drought/heat) and instead rolling greens more and 
more frequently. To keep turf drier in autumn and winter, more iron-containing lawnsand 
will be applied. Parameters such as OM 2-4-6 (organic matter at 2, 4 and 6 cm), pH and 
infiltration capacity are monitored. Longer term (2025 and beyond), the head greenkeeper 
aims to increase and maintain Festuca rubra in greens (minimum 60%) and reduce Poa 
annua to below 15%, within the playing-quality framework set by the club. 

Green construction and management 

The renovated greens (1993) generally have a fine sand texture. The M50 value is low, 
between 210 and 230 ˃m. Topdressing is performed with M50 300 m˃ sand, 7x per year, at 
8ς15 m³/ha per application. Aeration is done every five weeks with solid tines (6 mm) to 12 
cm depth. 
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From left to right: root zone profiles greens 4, 11 and 17 

Nitrogen fertilisation uses ammonium sulphate and urea, with granular fertiliser applied in 
spring. Annual input is 60ς70 kg pure N/ha (of which 30 kg granular), split across 8ς10 
applications. Seaweed and wetting agents are also used. 

Iron sulphate is part of the programme, with annual dosage varying depending on disease 
pressure; the average is 100ς120 kg, plus 10% Fe delivered via granular fertiliser. Rolling is 
performed after aeration and additionally once per week, and in the early morning 
(daily/regularly as described). 

Turf composition is a mix of Festuca rubra and Agrostis capillaris in varying proportions, 
sometimes accompanied by more or less Poa annua. In spring/summer, overseeding is 
performed twice with 100% bentgrass (20 kg/ha per application) and in autumn once with 
100% fescue at 100 kg/ha. 

In 2023, less iron sulphate was used; this was replaced by lawn sand applied in autumn. 

The monitoring greens 

Baseline measurements were taken on 25 April 2022. Table 9 summarises monitoring green 
characteristics. 

Table 9: Monitoring green characteristics at project start. 

Green 4 17 11 Notes 

Greenkeeper classification good average poor  

Estimated % Festuca rubra spp. 87 50 72  

Estimated % Agrostis capillaris spp. 12 35 24  

Estimated % Poa annua 1 15 4  

Weeds yes yes no chickweed 

Pests yes yes yes  

Disease susceptibility no yes yes 17: dollar spot; 11: fusarium 

Infiltration capacity (mm/hour) 240 108 168  
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Hole 4 (seen from the green) 
 

 
Greens 11 (left) and 17 (right) 

 

  


