
 

 

Sample Golf Course Soil Samples September 2018 

 
The same greens, tees and fairways were measured as previously. Samples were compared to 

September 2017. There is a lot of the readings that are very concerning. On Green 3 there are some 

big differences that I will ask the lab just to double check the results again. 

 

Summary Greens 
 

• The pH is very high on all the greens ranging between 8.7 and 9.2. Keep applying acidifying 

products like Ammonium Sulphate based products 

• The CEC of the soil is still very similar to September 2017. This is the soils ability to hold onto 

water and nutrients. The CEC will be high because of the high amounts of Ca in the soil. 

• The Organic matter levels are within the norm on G 15. The Organic Matter has increased 

on most greens from Sept 2017 2017 as the greens are maturing. On Green 3 and 6 the 

Organic matter is low. Organic matter plays and important role in providing microbes with 

a source of food and energy. Organic matter also helps to stabilise the soil and hold 

nutrients and water.  

• The Ca:Mg ratio is still very high on all the greens. This is because of the high amounts of 

Ca in the soil. Most of this Ca won’t be available as it will be in carbonate form. Once again 

on Green 3 there is a big difference and this will have to be redone.  

• The Ca levels are high but not available as most of this Calcium will be in carbonate form. 

Ca plays a crucial role in strengthening the plant cells and aids in the movement of nutrients 

in the soil and in the plant. Ca also plays a role in the metabolism of the plants. The Ca levels 

has gone down by 50% on Green 3 which should not be posable.  

• The Phosphorous levels are very high. High P will increase the metabolism inside the plant 

which will increase the water usage of the plant. When P builds up in the soil it will have a 

supressing effect on the uptake of K, Fe and Zn. This will lead to the plant not being able to 

generate enough growth hormones to increase root development and eventually slowing 

down vegetative growth. 

• The Magnesium levels are low and have stayed similar to Sept 2017. Mg plays a crucial 

role in soil structure as well as Photosynthesis in the plant. Include Mg in all your foliar 

applications. Because the K:Mg ratio is low no Mg in granular must be applied. On Green 3 

the levels have increased a lot. Will have to get that redone. 

• The K:Mg ratio has decreased on all the samples which is very concerning as the K uptake 

will be limited and can put the plant under a lot of stress. 

• The Potassium levels are low especially when compared to Na and Mg in ppm and base 

saturation. K levels have decreased on all the samples except G3 from Sept 2017 which is 



 

 

very concerning. K plays a role in the water management inside the plants. K is responsible 

for the opening and closing of the stomata. K needs to be added as a granular as well as a 

foliar as it is low when compared to Na. When the K:Na ratio is low the plant will take up 

high amounts of Na and go under stress. The visual effect will be welting of the leaves and 

within a short period the leaves will turn brown. The K:Na ratio should be at least 4:1. 

• The Sodium levels are within the norm and have stayed similar to Sept 2017. Sodium plays 

a role in regulating the osmotic (water) balance in the plant. High levels reduce the uptake 

of K. During stress periods Na will not be able to pump water through the plant and rather 

hold water, which will lead to the plant welting and dying. High Sodium will cause stress in 

the plant. On all the greens the Na is much than K in ppm and base saturation. This will 

cause a lot of stress as the plant will take up more Na than K. You want the K:Na ratio to be 

more than 4:1.. 

• The Sulphur levels are high and has increased from Sept 2017. This indicates layering in 

the soil profile caused by a lack of oxygen in the profile. It will be important to get air in the 

soil profile and manage the Air:water ratio as this will have the biggest effect on black 

layering in the soil. 

• Micro nutrients availability will be decreased because of the high pH of the soils. Micro 

nutrients will have to be added in foliar applications and be applied with water with a low 

pH to increase availability. Even if some micro nutrients will be within the norm they will 

still not be available to the plant. 

• The Boron levels are low. This is because it is very sandy soils. Boron plays a crucial role in 

the movement of Carbohydrates and sugars inside the plant from the leaves to the roots 

and the rest of the plant. High levels of K, N and Ca will also suppress the uptake of B. 

• The Iron levels are low. Iron plays a role in Photosynthesis and the energy inside the plant. 

Iron plays a vital part in protein synthesis and the anti-oxidant system of the plant. Both 

these are very important to keep the grass green, healthy and tolerant to stress. 

• Manganese levels are low. Manganese plays a role during photosynthesis and also helps 

the plant to combat disease. Helps to produce lignin that gives the plants great strength. 

Lignin helps strengthening grass stems and leaves and its presence in the root cell walls 

help resist pathogen attack.  

• Copper levels are low. Cu is part of the plant’s defence mechanism against disease. Low 

levels of Cu will allow access for disease to the plant especially under conditions of high N. 

• The Zinc levels are high on Green 6 and 15. Zn plays a role in the production of Auxins which 

is the hormone for root development.  The high levels of Zn could be caused by the high P 

build up.  



 

 

 
 

 

Recommendations 
 

Cultural practices to get oxygen into the green should be done. Making use of the Air2G2 and the 

Maredo corer will have a beneficial effect on the greens. Managing the Air:Water ratio is very 

important. Manage this with the POGO and make sure that the moisture levels are between 22-28% 

for as long as possible and also manage the salinity index. 

 
Granular 

 

More frequent applications of granulers can be made in smaller amounts to get the nutrients in 

balance. 

 
Make use of products low in P as the P levels are high and this can lead to limiting the uptake of 

other nutrients. 

Steenberg Greens

Date Sample CEC pH Organic MatterP Ca Mg K Na S Ca:Mg K:Mg K:Na

Mar-17 Green 2 2,0 7,9 0,4 21 278 40 35 35 13 4,2 0,9 1,0

Jul-16 Green 3 8,6 9,3 0,4 15 1648 30 12 16 4 33,0 0,4 0,8

May-17 Green 3 10,6 8,3 0,3 32 1958 60 39 58 13 19,6 0,7 0,7

Sep-17 Green 3 10,2 9,3 0,5 37 1960 29 33 23 7 40,8 1,1 1,4

Feb-18 Green 3 9,3 9,4 0,9 23 1762 33 35 39 8 32,6 1,1 0,9

May-18 Green 3 10,1 8,9 0,6 44 1926 32 28 21 7 37,0 0,9 1,4

Sep-18 G3 6,4 9,2 0,6 25 994 138 74 32 25 4,4 0,5 2,3

Mar-17 Green 6 9,1 7,9 1,1 119 1646 59 51 51 12 16,8 0,9 1,0

May-17 Green 6 9,9 8 0,8 155 1772 76 43 76 20 14,1 0,6 0,6

Sep-17 Green 6 9,8 9 0,9 142 1852 38 32 25 8 28,9 0,8 1,3

Feb-18 Green 6 7,1 8,7 1,0 153 1302 38 35 42 9 21,0 0,9 0,8

May-18 Green 6 9,2 8,6 1,2 134 1740 38 29 23 6 28,1 0,8 1,3

Sep-18 G6 8,3 8,7 0,8 116 1588 32 11 25 33 30,5 0,3 0,4

Mar-17 Green 11 9,4 8,2 0,7 95 1688 60 70 58 15 16,9 1,2 1,2

May-18 Green 11 7,52 8,6 0,9 111 1230 38 34 30 17 19,8 0,9 1,1

Mar-17 Green 14 10,3 8,5 0,5 68 1870 61 90 53 13 18,3 1,5 1,7

May-17 Green 14 10,8 8,8 0,5 52 1982 62 31 60 11 19,1 0,5 0,5

Sep-17 Green 14 9,3 9,5 0,8 54 1770 32 29 25 8 32,8 0,9 1,1

Feb-18 Green 14 8,5 9,1 0,7 45 1604 33 28 30 5 29,7 0,9 0,9

May-18 Green 14 9,0 8,9 0,8 82 1710 33 36 18 6 31,7 1,1 2,0

Sep-18 G14 9,3 9,0 0,9 79 1794 31 9 21 34 35,9 0,3 0,4

01-May Green 15 8,0 8,7 0,7 108 1430 58 31 76 17 14,9 0,5 0,4

Sep-17 Green 15 7,4 9 0,9 98 1390 29 29 18 10 29,0 1,0 1,6

Feb-18 Green 15 8,1 8,9 1,0 88 1480 35 44 58 12 25,5 1,2 0,8

May-18 Green 15 10,1 8,6 1,0 95 1896 44 41 35 13 26,3 0,9 1,2

Sep-18 G15 8,9 8,7 1,2 99 1708 36 9 21 31 29,4 0,3 0,4



 

 

Products high in K should be applied and the amount of K that gets applied should be increased 

especially during summer to help the plant against the stress caused by the high Na levels. This will 

improve the K:Na ratios.  

 

Apply Nitrogen and Calcium in a granular form. The Ca will be needed to help with the removal of 

Na from the soil and will help improve the soil structure. The Ca will also be available to the plant 

to help strengthen the plant and resist pathogen attack. Nitrogen should be in a stabilized ammonium 

form containing sulphates because of the high pH.  

 

Foliar 

 

The Foliar applications will be very important and it is important to make sure that these foliars gets 

applied with a lowered water pH to improve the uptake of nutrients by the plants. 

 

Apply foliars containing K and Ca. Nitrogren should also be applied in a stabilized form. They all 

play a crucial role but especially K will be very important. 

 

Add some micronutrients with these and make sure that it gets applied with a lowered water pH. 

Glycine betaine should be applied together with Auxins to help the plants against abiotic stress and 

also stimulate root growth. 

 

Sodium and layering in the soil 

 

The monthly Ca application in the foliar will help with the removal of Na. Extra Ca products to help 

with Sodium removal should be added.  

 

The Layering that has formed in the soil profile is very concerning especially when compared to 

Sept 2017. Applying a strong acid product and deep aeration will help with the layering problems in 

the greens. Proper drainage is also important to ensure the leaching of the Sodium takes place. The 

soil profile will have to be aerated to break up the layering in the soil as it is formed by a lack of 

Oxygen. 

 

Wetting agents 

 

Penetrating wetting agents should be applied to avoid the top of the soil profile being too wet. Make 

use of GreenFlo every second week to ensure the water is moving and with the added auxins it will 

also promote root development. 

 

 

 

 

 

 

 



 

 

 

Summary Fairways 

 
The nutrient levels in the fairways are still high. The soil already consists of most nutrients now it 

is just crucial to get them in balance and available to the plant.  

On these Fairways Ca and cultural practices is the most important. A Nitrogen foliar can be 

applied but still no need for big granular applications. 

 

• The pH is high and has increased from Sept 2017. 

• The Organic matter levels are within the norm and has increased from Sept 2017. Organic 

Matter will aid in the soils ability to hold onto water and nutrients 

• The Ca:Mg ratio is low and has decreased slightly from Sept 2017. Ca will have to be 

applied on these fairways. Ca plays a crucial role in the soil structure as it ensures that the 

nutrients are available to the soil and Ca also strengthens the plant itself. Without Ca the 

nutrients won’t be able to be “transported” to the plant and inside the plant.  

• The Phosphorous levels are extremely high and has increased from Sept 2017. This will 

increase the water usage of the plant and plants will go under stress if no water available. 

P will also lock up nutrients in the soil. 

• The Ca levels are high but not available to the plant as most Ca is in carbonate form. Ca is 

the most important nutrient to apply on these Fairways as it will help improve the soil 

structure, remove Na, strengthen plants and increase the availability of nutrients. 

• The Magnesium levels are high and has increased from Sept 2017. High Magnesium in soils 

will harden the soil and decrease the availability of nutrients. Ca will have to be added to 

open up the soil 

• The Potassium levels are high. The K:Mg ratio have improved since Sept 2017 and is 

almost in a perfect 1:1 ratio. The K:Na ratiois low and has decreased which is very 

concerning. The uptake of available K in the soil will be limited by the Na and the high P 

levels. K should be applied as a foliar during the season to help with water management 

inside the plant. 

• The Sodium levels are extremely high. Sodium will cause stress in the plant. Apply Ca to 

aid in the removal of Na. It is crucial to apply Calcium to leach out the Na. 

• The Sulphur levels are high on Fairway 8, which indicates layering and/or drainage 

problems. Make sure these layering get broken up by cultural practices like the 

hollowtining, using the Shockwave, Rotoknive or any form of deep aeration. 

• Micronutrient availability will be decreased because of the high pH soils. Apply micro 

nutrients as foliars 

• The Boron levels are within the norm. Boron plays a crucial role in the movement of 

Carbohydrates and sugars inside the plant from the leaves to the roots and the rest of the 

plant. 

• The Iron levels are within the norm on FW 13 and high on FW 8. Iron plays a crucial role in 

Photosynthesis and the energy inside the plant.  



 

 

• Manganese levels are low. Manganese plays a role during photosynthesis and also helps 

the plant to combat disease. On Fairway 8 the uptake will be suppressed by the K+Na being 

more than 10 % in Base saturation. 

• Copper levels are low. Cu is part of the plant’s defense mechanism against disease. 

• The Zinc levels are high. Zn plays a role in the production of Auxins which is the hormone 

for root development.  

 

 
 

Recommendations 

 
Granular 

 

Ca is the most important to apply and should be applied in the form of Calcium Sulphate. This will 

help improve the soil structure be the removal of Na. Ca will also be plant available and strengthen 

the plants. 

 

Foliar 

 

Apply a Nitrogen in Stabilized Urea or a Stabilized Ammonium form. 

K and micronutrients should be applied as a foliar especially during summer 

A plant available Ca should also be applied with the foliar. 

  

Wetting agents containing Glycine betaine and auxins should be considered on the Fairways to help 

the plants against abiotic stress, increase root development and improve water movement in the soil. 

Glycine betaine will also help the plant against the saline conditions caused by the water quality 

 

 

 

 

 

 

 

 

Steenberg Fairways

Date Sample CEC pH Organic MatterP Ca Mg K Na S Ca:Mg K:Mg K:Na

May-17 FW8 19,5 7,0 4,2 256 2376 480 383 610 105 3,0 0,8 0,6

Sep-17 FW8 11,8 7,0 4,1 137 1534 233 349 209 21 4,0 1,5 1,7

Feb-18 FW 8 17,5 7,3 4,5 160 2216 382 391 522 10 3,5 1,0 0,7

May-18 FW8 13,6 7,2 4,7 201 1628 290 460 430 61 3,4 1,6 1,1

Sep-18 FW8 15,4 7,4 4,3 213 2122 347 305 265 22 3,8 0,9 1,2

May-17 F13 9,4 6,9 3,7 263 1308 200 117 198 37 3,9 0,6 0,6

Sep-17 FW13 9,3 7,0 3,8 268 1316 196 152 71 5 4,0 0,8 2,1

Feb-18 FW 13 6,4 7,3 3,1 281 872 138 148 120 19 3,9 1,1 1,2

May-18 FW13 7,8 7,3 3,9 259 1104 144 207 131 14 4,7 1,4 1,6

Sep-18 FW13 16,6 7,4 4,0 278 2304 367 322 288 5 3,9 0,9 1,1



 

 

 

Summary Tees 
 

• The pH is high and will decrease the availability of certain nutrients. 

• The Organic matter levels are within the norm and has improved from Sept 2017. Organic 

matter will increase the soil’s ability to hold water and nutrients, the higher the Organic 

matter the less water we will need to apply. High organic matter will make the soil more 

resilient to Saline conditions. 

• The Ca:Mg ratio is slightly high but has improved from Sept 2017.  

• The Phosphorous levels are extremely high on both samples. Levels are between 366 and 

582 ppm where the ideal is 30-50ppm. These levels have increased when compared to 

Sept 2017. High P will increase the metabolism of the plants and also decrease the 

availability of certain nutrients in the soil.  

• The Magnesium levels are high. No need to apply more Mg.  

• The Potassium levels is slightly low on Tee 15.  K plays a role in the water management 

inside the plants.  The K:Mg ratio is very low and K applications will have to be done to 

increase the K levels in the soil and improve the ratio. 

• The K:Na ratio is very low on Tee 1 but has improved from Sept 2017. The ratio on both 

samples are still not where it should be and Na will still have to be removed from the soil 

profile to increase the ratio. This will be done by applying Calcium.  

• The Sodium levels are high on Tee 1. Sodium levels have improved a lot since Sept 2017. 

This will cause a lot of stress on these Tees as the plant will take up high amounts of Na 

instead of K. Apply Ca to aid in the removal of Na. 

• The Sulphur levels are within the norm and has improved a lot since Sept 2017 and other 

samples. This indicates that the soils are draining properly. 

• The high pH will decrease the uptake of micro nutrients. For this reason micro nutrients 

should be applied as a foliar where the pH of the water get lowered to increase uptake. 

• The Boron levels are within the norm. Boron plays a crucial role in the movement of 

Carbohydrates and sugars inside the plant from the leaves to the roots and the rest of the 

plant. 

• The Iron levels are within the norm. Iron plays a crucial role in Photosynthesis and the 

energy inside the plant.  

• Manganese levels are low on Tee 1. Manganese plays a role during photosynthesis and also 

helps the plant to combat disease. 

• Copper levels are low. Cu is part of the plant’s defense mechanism against disease. 

• The Zinc levels are high. Zn plays a role in the production of Auxins which is the hormone 

for root development.  

 

 

 

 

 



 

 

 
 

Recommendations for Tees 

 
Granular  

 

Similar products to the Fairways can be used on the tees which will consist of Nitrogen and 

Calcium. Calcium being the most important in these soils 

 
Foliar 

 

Apply Potassium to improve the water management inside the plant. Include Glycine betaine to aid 

the tees against the abiotic stress caused by the high Na levels. 

 

With all of these samples the high Na seems to be the biggest issue and it is crucial that this gets 

treated first and receives the most attention. Follow a Ca based program to ensure that the Na gets 

removed. It is also crucial to ensure that the layering and drainage of the soil is good as the Na needs 

to leach out of the soil profile 

 

Overall there are some very concerning things in the results but also some positives. The correct 

cultural, irrigation and mowing practices will also help to improve the conditions. The new irrigation 

system should help a lot with the greens and also monitoring them with the POGO can help  

 

If you have any questions, please contact 

 

 

Ockert Fourie 

ockert@nanturf.com 

079498394 

Steenberg Tees

Date Sample CEC pH Organic MatterP Ca Mg K Na S Ca:Mg K:Mg K:Na

May-17 T1 13,3 7,1 3,0 448 2076 193 106 239 72 6,4 0,5 0,4

Sep-17 T1 12,4 8,2 2,4 572 2088 160 110 92 16 7,8 0,7 1,2

Feb-18 T 1 10,5 8,3 3,4 465 1698 124 107 157 32 8,3 0,9 0,7

May-18 T1 10,1 8,2 3,4 365 1632 117 131 152 44 8,6 1,1 0,9

Sep-18 Tee 1 11,1 8,2 3,6 582 1846 155 106 76 16 7,3 0,7 1,4

May-17 T15 11,8 7,2 4,1 358 1822 202 106 177 31 5,4 0,5 0,6

Sep-17 T15 9,4 7,8 3,7 339 1568 128 131 32 8 7,3 1,0 4,1

Feb-18 T 15 9,5 7,8 4,4 417 1478 135 134 159 24 6,7 1,0 0,8

May-18 T15 9,3 7,7 3,4 276 1426 133 204 129 71 6,6 1,5 1,6

Sep-18 Tee 15 10,5 7,8 4,5 366 1770 157 89 28 8 6,9 0,6 3,2


