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Palmares Golf Resort, Portugal
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2. Measure growth rate, then adjust
3. Measure soil organic matter, then adjust
4. Measure surface performance, then adjust



Continuous improvement system

1. Measure soil nutrients, then adjust
2. Measure growth rate, then adjust

3. Measure soil organic matter, then adjust
4. Measure surface performance, then adjust



Continuous improvement system

1. Measure soil nutrients, then adjust
2. Measure growth rate, then adjust
3. Measure soil organic matter, then adjust

4. Measure surface performance, then adjust



Continuous improvement system

1. Measure soil nutrients, then adjust
2. Measure growth rate, then adjust
3. Measure soil organic matter, then adjust
4. Measure surface performance, then adjust



Measure soil nutrients, then
adjust



decreasing levels of soil K















Let’s have a look at soil test phosphorus
(P) and potassium (K) for a 10 year

sequence. First, the soil P …







Results

1. You apply the correct fertilizer.

2. The grass is supplied with all the nutrients it can use.
3. Unnecessary fertilizer applications are eliminated.
4. Reduced risk of N & P pollution.
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Measure growth rate















Kanto region, Japan











Table 1: Annual clipping volume at that location from 2013 to 2016

Year Volume Estimated dry weight N applied
L/m2 g/m2 g/m2

2013 4.4 266 NA
2014 3.4 201 13
2015 2.9 172 10
2016 2.4 142 8.5



Measure soil organic matter



Fuji Classic GC, Yamanashi



Bangsai CC, Thailand



Bangsai CC, Thailand



Measure surface performance



in the USGA Green Section Record, November 2019



Recommend records of …

Key performance indicators

• Green speed

• Clipping volume

Cultural inputs & conditions

• Nitrogen applications

• Sand topdressing
applications

• Growth regulator
applications

• Daily high & low
temperature

• Daily precipitation

Surface maintenance
practices

• Mowing height

• Mowing frequency

• Vertical mowing

• Grooming

• Brushing

• Rolling







Keya GC, Fukuoka











Recommended approach

Assess playing conditions at least once per week
• green speed
• quality of roll (Bobble Test)
• surface firmness
• soil water content



Recommended approach

Then, compare conditions to the desired level
Objective: to maximize the number of days in the year with

conditions at the desired level.
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