Turfgrass Management Philosophy

Proper turf management is the most important aspect of any golf courses success.  The proper management of the plant and surroundings is what gets golfers talking and what brings them back, which in turn brings in revenues, which many courses view as there measurement of success.  The goal of a management strategy should include:

· Growing high quality turf with resistance to disease, temperature stresses, water stresses, and high traffic stress
· Providing reliable, consistent, quality playing conditions from day to day

· To continually challenge the golfer and maintain their interest

· Create maintenance procedures that adhere to a healthy budget

· Continue educating yourself, and your creativity and

· Remaining current on the newest technology and innovations the industry has to offer

In recent years the golf course industry has been demanded upon by the consumer to produce courses with extremely high expectations of turf maintenance, most average and even some high end courses can not meet up to.  The demand has been for lush dark green fairways and greens, excessively low mowing heights, and extensive grooming of the course while still maintaining perfect conditions from day to day.  This has caused increases in fertilizer and pesticide usage, excessive watering, and increases in manpower and hours.  The focus needs to be changed with emphasis been put on healthy turf, not just pretty turf.  Reduction in the use of pesticides and chemicals and focusing on building a stand of turf that is able to resist disease, by creating a stronger root, crown, and leaf system.  Creating a stronger plant starts with proper watering and usages of water, by creating strong monitoring methods and adequate drainage as well as properly maintaining the irrigation systems efficiency.  Fertilization procedures also need to be looked at in great detail, and focusing on the idea that more is not necessarily better.  Decreases in the amounts of nitrogen used can be a huge advantage.  It will cut back on fertilizer application time as well as cost of the product; it can also help to cut back on man-hours being used to mow the turf.  A growth regulator can also be of great benefit to cut back on mowing time and costs, and focus the efforts to other areas of the course.  Although nitrogen is still a requirement by the plant, the dark green colour preferred by golfers can be achieved by other means of foliar applied micro-nutrients that will not promote dramatic growth.  Other nutrients such as potassium are very important in the strength of the plant and should be looked at carefully to promote a healthier turf.  Deficiencies of micro-nutrients in the soil should also be monitored carefully and applied when needed.  The goal is to focus on proper management and use of fertilizers rather than to just apply, apply, apply.  The reduction of thatch can also promote disease tolerances.  The use of verticutting and grooming methods, with the application of soil amendments when needed, on scheduled intervals can also help to reduce disease and moisture problems as well as providing better playing conditions for the golfer.  Aerification in the shoulder seasons will help increase gas and air exchange, and reduce compaction while helping the development of stronger rooting.  This will help the plant strengthen for winter as well as provide strong growth in the spring.  Aerification should also be used when soil profiles need to be amended, and may need to be done more frequently.  Mowing heights should be scheduled according to plant types, playing conditions, and seasonal stresses.  The turf does not need to be mowed to extremely low heights to achieve maximum playability; other methods of increasing speed of greens can be used, such as rolling and proper grooming.  Heights should also be carefully monitored during times of seasonal stresses, such as mid summer, early spring, and late fall.  Increasing heights at theses times will promote deeper roots thereby building a healthier plant. By applying these practices you will ensure that the golf course will remain open as long as possible, with the best playing conditions.

Naturalization of the golf course is another area that is constantly overlooked; golfers expect every area of the course to be mowed constantly and groomed perfectly, when in effect that increases unnecessary man-hours and decrease the challenge for the golfers.  By creating naturalized areas on the golf course, it will help to reduce wasted labor as well as can add an aesthetic component to your course.  Creating maintenance friendly areas on your course is also a good way to reduce labor costs.  Avoiding slopes that are extremely difficult to cut, removing unnecessary turf around tree areas, fence lines and immovable structures, as well as creating more naturalized areas are all good practices in achieving this goal.  
In Summary

· Create a healthier stronger root zone and decrease the need for chemicals and pesticides by

· Properly monitoring and efficiently using water

· Less reliability on Nitrogen, more focus on Potassium, micro-nutrients, and Bio-stimulants
· Focusing on proper timing of applications

· Effectively using cultivation methods and soil amendments

· Mowing turf at tolerable and healthy heights

· Efficiently manage time, cost, and labor by

· Applying amendments only when necessary

· Better management of water usage

· Creating maintenance friendly areas

· Adding naturalized areas where possible

The addition of this philosophy into a management plan will help to maximize efficiency, and health, which in turn will allow the superintendent to focus on creative and educational aspects that will offer the greatest advantage to the golfer.
The Putting Green

The putting green is the most played highest maintenance and the most important area of any golf hole.  The golfer sees the green every hole, and plays on every green.  The tiniest imperfections on any green will be noticed immediately and can change whether a golfer hates your course or loves it.  The golfer requires consistency from green to green, smooth ball roll, good speed, and most importantly healthy turf. Very few people recognize the kind of maintenance required to achieve these conditions, and the concepts involved.

Mowing
Mowing is the most noticeable factor on any golf green and needs to be treated that way.  Heights of cut differ from course to course and need to consider geography, climate, and season as to what these heights should be.  Mowing not only affects the ball roll, and the golfer’s perception, but has a large part in the health of the plant (mainly root development). 
· Putting green heights should range from 0.125 – 0.195 of an inch


-heights in early spring should not be lower than 0.180 of an inch



-heights in the fall should be raised up to 0.180 – 0.195 of an inch



-allowing cutting heights to raise slightly higher in late summer early fall is 

also acceptable to increase hardiness and promote rooting



-avoid lowering heights below 0.145 inches during periods of 



extreme heat stress
Mowing frequency is also an important factor in determining speed, ball roll, and consistency on greens.  Frequency varies greatly depending on season, conditions, and time of year, and needs to be monitored according to these circumstances.  A general guideline can be as follows:
· On a daily basis, preferably in early morning, during regular growing conditions

· Twice daily, early morning, and early afternoon during extended summer days

· Mowing can be reduced to only when required during poor weather conditions, early spring, and fall, based on daily observations

Mowing pattern is also important in eliminating inconsistencies:

· Mowing should be done in a different direction at each cut, preferably at  a 45 degree pattern
· Cross-cutting (double-cutting) greens in two directions can also be done during tournament play



-increases speed of green



-increases smoothness (better ball roll)

A clean-up frequency should also be used on greens to avoid the triplex ring effect.  Alternating the cutting frequency during the clean-up pass each day can help eliminate this effect.  The frequency should resemble the following:

Clean-up cut schedule

	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	Proper clean-up

cut
	Clean-up 1ft away from collar
	No   Clean-up cut
	Proper
Clean-up cut
	Clean-up 1ft away from collar
	No  Clean-up cut
	Proper Clean-up cut


Cutters responsibilities
The grass cutter should inspect the green before each cut.  They should be looking for signs of disease, and problem areas.  They should carry a ball repair tool at all times and properly repair noticeable ball marks on the green prior to mowing.  Before mowing an employee should be sent out early in the morning with a whipping pole to remove dew when necessary.  This will reduce clumping of grass on the rollers of the mower as well as clumps on the green.  This will also help prevent disease susceptibility.  Grass clippings should be removed from the green area and distributed evenly in the rough away from playing areas.  It is important to avoid clumping and piling of clippings in visible areas.  Clippings can be left on the green after applications of topdressing and fertilizing.
Reel Maintenance

It is also very important that reels remain sharp at all times.  Properly maintained reels will ensure ultimate smoothness of greens, as well as reduce disease susceptibility.  Sharp reels cut the leaf blade, dull reels tear it.  

· Grinding and sharpening of the reels should be done a minimum of once a year and two times if possible

· The reels of the mowers should be backlapped and set to height of cut a minimum of once a week
Cultural Practices
The following cultural practices are used to increase consistency, control thatch, improve ball roll, and improve the health of the turf.
Verticutting
A verticutting program should be used to decrease thatch build-up and produce smoother playing conditions.  The depth of the verticut will depend on the soil disturbance desired.  It will also promote new growth by severing the reproductive structures.

· Should be done a minimum of every two weeks once turf is fully established, and growing conditions are good

· Avoid deep verticutting during times of stress

Topdressing

Topdressing is used for control of thatch, by increasing microbial activity in the soil.  It is also used to correct surface irregularities and improve ball roll.

· Topdressing mix should be comprised of sand and organic material          (80% / 20%) 

· Topdressing should be applied frequently with light applications

· Applications a minimum of once a month, or every two weeks in conjunction with verticutting 

· Heavier applications can be used in conjunction with an aeration program

· Topdressing should be brushed in after application

· Topdressing can also be used as a winter cover

Aeration
Aeration is used to:

· Control thatch

· Increase root development

· Increase nutrient uptake

· Increase gas exchange

· Increase water penetration 

· Reduce compaction

Aeration is a very important tool that needs to be used to increase the strength of the plant.  Aeration should be done in the spring after the risk of heavy frost is gone to promote spring green-up and form a healthy plant for the year.  Aeration should also be used in the fall or late summer to help drive roots down in the soil and increase its health and strength for the cold temperatures to come.  Topdressing may or may not be used at this time depending on objectives.

Overseeding and repairs
· Any overseeding is best achieved in late summer, to provide it with the chance to go through an entire growth cycle before summer stresses occur
· Overseeding if necessary can be accomplished in the spring in conjunction with some sort of soil disturbance

· Plugging of dead turf can be accomplished when necessary
· Green sod nurseries are a useful tool for large scale repairs

Set-up

· Cups should be changed daily
· Ensure that cups holes are replaced properly
· Hole locations should be fair, yet challenging, with variety
· Hole distribution on greens is important in avoiding traffic stresses
The Tees

The tee boxes are another area on the golf course that is played every hole, no matter how bad the golfer is.  The tees are also the areas that take the most abuse and need careful maintenance; this is the golfer’s first impression of the course itself and the first impression on every hole.  The tees can either leave a good or bad taste in the golfer’s mouth before the first shot is even played.

Mowing

As discussed previously the tee box makes the first impression on a golf hole.  A properly mowed tee box can add a very aesthetically pleasing look.  Frequently mowed tees give the best results for this feature, and lower heights of cut can also help to please the golfer.  Temperature and season play a big role on the frequency and height of cut and should be adapted into the plans as needed.  The following are guidelines for tee box maintenance.

· Heights of cut on tee boxes should range from 3/8 – 5/8 of an inch 

-heights can be raised to ¾ of an inch in shoulder seasons to help   


tolerate winter and cold stress periods, but should rarely be left higher 


than that.
Mowing frequency and pattern are also important in ensuring a good cut, and providing a properly maintained tee deck.
· Tees should be mowed a minimum of 4 times/week, but preferably up to 5 times/week

· Cutting in a different direction from the previous cut is also important in ensuring a quality cut, and preventing the turf from laying down

· Mowing the inside perimeter should also be done very carefully to maintain a level tee deck, and ensure that the tee areas do not shrink
Cutters responsibility

The cutters should inspect the tees before each cut.  They should be looking for signs of disease and problem areas, and should notify the supervisor immediately if any are present.  The cutter should also remove all broken tees and debris prior to cutting.  Tee markers must also be removed prior to cutting.  Cutting around markers is unacceptable.  Clippings need not be removed every day.  To reduce cutting times, clippings can be removed during slower periods such as during the week, and left when time is more of a factor such as weekends.  Clippings must still be disposed of away from playing areas. 

Divot repair

Divot repair should be a daily occurrence on any tee area.  Divots should be filled in manually on a daily basis with a sand seed mix.  The mix should incorporate a seed mix that has quick establishment and is compatible with existing turf types.  Ensuring divots are filled in evenly is also important.  If time and money do not allow this to happen every day it should be done at least every time tee markers are changed.
Reel maintenance

Although sharpening the reels for tees is not as critical as for greens, it should still be accomplished a minimum of once every two weeks.  The height of cut should also be checked and reset at this time.

Cultural Practices

Verticutting

This can be used to help reduce thatch build-up, and create smooth ball lies on tees.  It need only be done about once a month or even less if thatch is not an issue.
Topdressing

This can also be used as a method of thatch reduction, but more importantly creates smoother, flatter hitting surfaces, than those left after intense divot removal and traffic damage.  This process is usually skipped but should occur on a monthly basis.  Topdressing is also a good insulative cover for winter protection.

Aeration

This process is the most important cultural practice on the golf course and even more so on tees.  The small surface area, intense traffic, and over use make these areas very high risk for compaction.  Aeration on tee decks will provide the following results:
· Reduce compaction

· Increase rooting depth and development

· Increase water penetration and gas exchange

· And increase nutrient uptake

Aeration on tees should occur twice a year, in spring and late summer to produce better winter survival and increased spring green-up.

Set-up

· Permanent tee markers should be implanted in the middle of every tee deck to provide the golfer with a benchmark relative to the day to day tee markers

· Tee markers should be changed daily

· Tee markers must be aligned perpendicular to the fairway or intended line of flight

· Tee areas must also be properly maintained



-ensure daily garbage removal



-clean, usable ball washers



-properly marked hole signs and yardages



-clean, maintained benches and rest sites
Fairways

Fairways make up a large area of the course and require large scale maintenance.  Although the average golfer has trouble finding the fairway, when they do they require the optimum lie.  There is nothing worse than hitting the perfect shot and then arriving at your ball to find it sitting on a patch of dead or unmowed turf.  Fairways must be maintained to give the golfer the best lie possible.

Mowing

Because mowing of fairways is such a large scale project and requires increased man hours, it can be done less often than some other areas.  Height, frequency, and pattern also play a big role in the quality and playability of the turf.  Areas such as approaches to the green and collars surrounding the green can also be included in this management category but may require some different cutting techniques to enhance golfer satisfaction.
· Heights of cut on fairways should range from 1/2  - 3/4 of an inch
· Heights of cut on approaches should also range from 3/8 – 3/4 of an inch
- Fairways should be cut no lower than 3/4 of an inch in early spring and no lower 
than that after September depending on climatic regions
- Collars and approaches can be tolerated at heights down to 3/8 inch in summer 
and is preferred by most golfers.  Heights should be raised again in shoulder 


Seasons
Note: Fairways left at a higher cut can give an advantage to the average golfer by adding more of a cushion under the ball allowing it to sit up (like a tee) less chance of sculling the ball and producing a more forgiving shot.

Mowing frequency will give the playing surface of the fairway a healthier and more consistent cut, and better playability.  The pattern will also affect the lay of the grass.  As fairways are cut at a higher cut they tend to have more of a tendency to lie down.

· Fairways should be cut at least every other day 

· Cutting in at least two different directions will help eliminate the willingness of the turf to lay down (one direction one day, 90 degrees the other day)

· Mowing the perimeter of the fairways should be done carefully to maintain the contours and reduce scalping of rough
· Fairway perimeters should also be mowed from the front of the hole to the back of the hole to increase differentiation from the first cut of rough, which is mowed from the green to the tees

· Collars of greens can be mowed in conjunction with greens every 1 – 2 days

Cutters responsibility
The cutter should always be on the lookout for trouble areas on the fairways.  They should be aware of debris and remove it, watch for raised or damaged sprinkler heads, and cut at a responsible speed to ensure a proper cut.  The cutter should also be aware of the cutting pattern and whether all reels are cutting equally or if streaks are appearing on the turf.  Clippings need not be removed, due to the large scale and added man hours involved.  Because clipping are rarely removed, frequency is very important.  If a mowing day is missed the grass may reach a height that will leave piles of clippings once it is mowed.  Growth regulators can also be used to help reduce cutting frequency during times of excessive growth.  They are also a great advantage to the plant, by producing stronger roots and vegetative reproductive structures.  Reducing nitrogen rates can also be a way to reduce cutting hours on fairways.  This will be discussed more in fertilization.
Reel Maintenance
Proper sharpening of the reel blades is very important on fairway mowers, as you are cutting a large amount of turf at a much quicker speed.  Ensuring sharp reels means getting a truer cut which leads to healthier turf.  Reels should be sharpened weekly and heights checked a minimum of bi-weekly. 
Cultural practices

Aeration
Due to the large scale of fairways, many cultural practices can be used more as a curative practice rather than preventative.  Many golf courses do not have the budget to perform large scale verticutting, topdressing and brushing on a regular basis.  Although a large undertaking, aeration is a fairway cultural practice that cannot be overlooked.  Fairways are constantly under foot and cart traffic which can lead to compaction, and not removing clippings on a regular basis also contributes to build-up of thatch.  Aeration on fairways creates healthier turf, reduces thatch, and reduces compaction.
· Aeration is most effective in late summer to fall to create deep healthy roots, increase gas and oxygen exchange, and increase nutrient uptake

· Breaking up of cores from aeration holes can act as a topdressing

· Cores can also be removed from the area, and should if compaction is a major problem

· Aeration can also be performed in the spring to increase green-up, if budgets allow

· When trying to change fairway turf types or promote new healthier growth this can be an optimal time for overseeding and fertilizing

Set-up

· Fairways should be accurately marked for yardages at 100yds, 150yds, and 200yds
· Yardages can also be marked on sprinkler heads 

· In the case of yardage books obstacles can also be used as relative yardage points
The Rough

The rough on a golf course is one of the biggest factors on influencing the degree of difficulty.  Golf courses can choose to have short well groomed, frequently mowed rough with large fairways, or narrow fairways with long unforgiving rough.  The rough area is where a superintendent has the chance to create his own style and use his imagination.  The rough will determine whether your golf course is a fun relaxing day out for the average golfer or a true test for the best of golfers.
Mowing

Mowing heights of rough varies widely from golf course to golf course depending on preference and desired objectives.  The following table is a general guideline that should be followed:

	
	Height in inches
	Frequency

	Intermediary Rough
	]3/4 - 1.0
	3 – 4 times/week

	Primary Rough
	1.0 – 2 ½
	2 – 3 times/week

	Secondary Rough
	2.0 – 4.0
	Once per week

	Green Surrounds
	3/4 - 2.0
	3 – 4 times/week


Intermediary Rough
This cut should include at least one pass on each side of the fairway, or even up to three on each side if desired.  Intermediary rough should also be mowed starting from the back of the green towards the tees.  This will leave a visual effect from the tees, of dark borders around the fairway and deliver more of a contrast between fairway and rough.
Primary Rough

This is an area of personal preference and time management.  The area of the primary rough may include factors such as timing, manpower, budget, and equipment.  This area usually consists of the rough up to the increased tree lines.

Secondary Rough
This includes all areas outside the primary cut not including naturalized areas.

Green Surrounds
This is the area surrounding the green and leading up to it.  This area can be very visually stimulating, using striping mowing patterns.

Naturalized Areas
Naturalized areas should be incorporated into a golf course.  They help reduce cutting time, as well as add a visual effects and a difficulty factor to any course.  These areas should be carefully planned to avoid slow play, and create an environmental benefit.

Cultural Practices 

Aeration should be done in the rough areas a minimum of once per year and twice if possible.
Fertilization

Fertility is the key factor to a good turf management plan.  Golf courses are under such heavy traffic, stress and maintenance practices, that they require help to stay healthy.  Fertilization is a key step in this process.  Golf courses should focus on good monitoring and testing practices to determine the best fertility program on their golf course.
Nitrogen (N)
Nitrogen is used to promote above ground growth and colour.  It increases shoot growth and recuperative capacity.  It is the nutrient in most demand by the plant and is critical in plant development.  Nitrogen is constantly being removed in grass clippings and needs to be replenished.  The misconception is that excessive nitrogen is good.  Excessive nitrogen causes succulence which leads to disease susceptibility and decreased wear tolerance.  Reductions in nitrogen applications can also be beneficial in slowing plant growth which in turn can reduce mowing time and costs.
Phosphorous (P)

Phosphorous is used to promote germination and plant development as well as promoting root development, and vegetative reproduction.  Phosphorous is in least demand by the plant and most difficult for the plant to take up as it is very immobile in the soil.
Potassium (k)

Potassium increases hardiness and root development as well as increases turgor pressure in the plant.  Potassium also improves carbohydrate storage and movement in the plant.  Phosphorous can be the most important nutrient in protecting your plant from winter and creating a strong healthy plant in the summer.  By focusing less on increasing nitrogen and trying to use potassium to create a healthier plant, you should be able to create a healthier root zone and decrease mowing times. 

Secondary nutrients (Ca, Mg, S)

These nutrients are also very important to the soil and can affect such factors as, soil structure, pH, and other nutrient tie-ups.  These nutrients are sometimes overlooked and are most commonly found to be deficient.  These nutrients should be tested for carefully and applied when needed.

Other Micro-nutrients

Turfgrasses require trace elements of a variety of different micro-nutrients (Fe, B, Mn, Cu, Zn, Mo, Cl,).  Iron (Fe) is most commonly deficient to the plant.  Iron helps give turf its green colour and can be used in conjunction with nitrogen applications.

Bio-stimulants
Growth hormones in the plant are commonly overlooked when developing a fertility program.  Gibberellins, Auxins, and Cytokinins are an important aspect of healthy plant growth, but without proper amendments these hormones are removed or slowed down every day by excessive mowing and maintenance practices.  These hormones in their simplest form, increase root development and turf health.  Using Bio-stimulants to replace what is removed by mowings will dramatically increase plant health, reduce on fertilizer applications, and increase plant stress tolerances, by increasing root mass and development.
Plant Growth Regulators

Plant growth regulators can also be used to increase plant health.  Plant growth regulators reduce vertical growth and focus on lateral growth (vegetative reproductive structures).  This process will help to increase shoot density, improve root mass, and reduce clippings and mowing frequency.  PGR’s are a good strategy to help the plant tolerate stress periods.
Testing

Soil testing should be done on a golf course at least once a year.  Testing in the fall will tell you what kind of fertility program will be required for the following year as well as tell you the efficiency of that current year’s program, if tests are done every year.  If too much or too little of a nutrient that was applied during the year is showing up in the soil tests, than other methods of making these nutrients available to the plant have to be looked at.  Soil testing will also indicate if your soils are balanced, and what may be required if they are not.  Tissue tests should also be used to see what the plant is actually taking up.  Water tests are also important as they will also affect the plants ability to take up nutrients.
Timing

Application of a fertility program will vary greatly from course to course, but some general timing guidelines should remain constant.  Avoid over applying nitrogen in the spring.  A great deal of nitrogen is already present from winter run-off.  Excessive nitrogen will cause succulence in the plant which will decrease its disease and stress tolerances.  Feed the plants need for carbohydrates in the spring, with some form of sugar or amino acids.  Increase the plant roots carbohydrate reserves in late-summer and into the fall to increase its chances of survival through winter.  Potassium at this time of year will help strengthen the roots and prepare it for winter.  The use of bio-stimulants and plant growth regulators should be used during times of stresses and extensive shoot growth, to provide the plant with healthier roots and consistent growing patterns.

In Summary

A fertility program should incorporate both foliar applied applications to the plant and granular applications to the soil, for maximum efficiency.  Nitrogen should be managed more carefully to avoid creating succulence, and decreasing the plants tolerance to stresses and disease.  Micro-nutrients should be watched carefully to avoid deficiencies.  Bio-stimulants and plant growth regulators will help increase root mass and produce the healthiest plant and increase stress tolerances.  Plants require carbohydrate reserves to manage through the winter and need to be replenished in spring when the reserves become depleted.  Potassium in late summer helps create these carbohydrate reserves in the roots and prepares it for winter.  The careful practice of this philosophy should help to produce the healthiest, strongest turfgrass for the golfer’s enjoyment, and reduce the superintendents stress load.
Irrigation
Irrigation is an essential part of plant growth and has a large impact on the health of the turfgrass and its ability to resist disease and stress.  In the past superintendents believed that you could never over water turf but as technology advances we learn the importance of proper water application techniques.  The increased debate over water usage has become a much bigger factor in today’s environment, and accessibility and expense is a growing concern.  For these reasons is why we need to carefully monitor and properly use what is available to us.

Maintenance of the system

Proper maintenance of the system is crucial in delivering maximum efficiency.  Ensuring breaks are not present in the system should be done on a daily basis and should be monitored by all members of the staff.  Any damages to the system should be repaired immediately and done correctly to avoid more problems in the future.  A member of the staff should be designated for this position and trained properly.

Testing the water
Regular water testing should be done to ensure the best water is used.  Water with proper pH and EC levels is crucial for delivering the maximum nutrient availability from the soil and, preventing future problems.  If good water is not available, than the proper amendments and strategies must be added to fix the problem.  Water can be one of the most beneficial aspects or one of the most damaging on any golf course. 
Efficiency of the system
The efficiency of an irrigation system is becoming a larger factor for change on many golf courses.  Courses are having their systems audited and large scale irrigation upgrades are being performed.  Many courses in urban areas are having to pay for water usage, and are therefore required to use their water with maximum efficiency.  Many superintendents are also realizing the importance of proper watering to help increase root development and build a stronger plant.  Some factors to consider when attempting to increase efficiency should include:

· Properly leveled irrigation heads

· Correct size piping

· Proper nozzle sizes on heads

· Proper size pumps

· Correct programming times (not running more heads than the system can handle)

· Only applying water when it is needed (sending roots deeper)
· Setting the proper spray patterns

· Ensuring the system is leak free

· Regulating pressure losses

Government regulations and costs are starting to put restrictions on the amount of water used on golf courses, and therefore we need to find better ways of managing our water consumption and ensure that it is not been wasted.

Hazard Maintenance

Bunkers and Water

Bunkers

Bunkers require a great deal of maintenance to keep their structure and look on a golf course.  Bunkers should be raked every two days during slower golfing periods, and daily at busy times.  Greenside bunkers require more maintenance than do fairway bunkers.  Greenside bunkers should be cultivated, at the time of raking to ensure a soft base that the golfer can swing out of, and get their club under the ball.  Raking the edge of sandtraps is also important to ensure that not too much or too little sand is being brought up to the edges, where a ball might get stuck in the side of the trap leaving the golfer with a very difficult lie, or subgrade might appear and mix with the clean sand in the bunker.  The lips on green bunkers should also be kept clean.  Trimming of grass around the edge of the bunkers so it does not grow into them is crucial and should be done on a weekly basis.  Killing off the grass around the edges of the bunker is also helpful in reducing labor costs.  Proper edging of bunkers should also be done several times during the year.

Fairway bunkers require much less maintenance than do greenside bunkers.  Fairway bunkers should be raked every other day, and need not be cultivated.  Fairway bunkers should be harder than greensides so golfers can hit low lofted irons and woods out of them if needed.

Weed control in bunkers is important in keeping them weed free and should be placed into some sort of management strategy to keep the sandtraps looking clean.

Drainage in bunkers should be carefully examined, and should be immediately rectified if any problems exist.  Poor drainage in bunkers is the number one reason for reconstruction.
Water Hazards

Water hazards can be high or low maintenance depending on the desired look.  Water hazards can be a great location for designating a naturalized area, and should carefully be considered.  Methods of minimizing algae build up in ponds; helps improve the look of any water hazard.  The use of fountains and aeration pumps will help alleviate this build up.  The use of fish such as carp can also be used in larger size ponds. 

Pesticides and Fungicides

Pesticides on a golf course should be used only on a curative basis, rather than preventative, to cut costs.  The focus of the industry today is to create healthier plants capable of resisting disease, and reduce the need for pesticides.

Fungicides are the exception to this strategy.  Fungicides are more often required, prior to winter on-set to help prevent attack of snow molds.  Although fungicides are very useful in preventing snow molds, a healthy plant is still the best defense.
Spring and Winter Operations

Spring Operations
Spring is a very vulnerable time for the plant as it comes out of winter dormancy.  It requires nurturing and patience to help produce the best spring green-up, and to increase its rigidity through the following season.

Cultural practices on the turfgrass require patience.  Aeration, verticutting, topdressing and any other physical disruption should wait until the plant is in full reproductive growth, and able to produce a new plant from any of the affected areas.  The threat of heavy frost should also be gone before theses practices are used.  Failure to wait for this may cause the plant to go into shock and create greater problems in the long run.
Mowing is also an important consideration early in the spring.  Allowing the grass to grow to a slightly higher cut than during the regular season will allow it to produce a healthier deeper root system.  Remember that root development is the key to a healthy plant.

Properly feeding the plant is also very important in the spring.  Avoid causing succulence with excessive nitrogen in the plant.  Allowing the plant to replenish its carbohydrate reserves after a long winter will ensure a healthier plant early in the season.

Winter Operations

Winter preparation actually begins first thing in the spring by creating a healthy plant.  Late summer is the time of greatest concern for preparing the plant for winter.  Many of the same concepts as in the spring are used to go into winter.  Feeding the roots and maximizing carbohydrate reserves, promoting deeper healthier roots, and allowing new vegetative growth to produce a newer healthier plant going into the winter.  Changing mowing frequency and heights will also create stronger roots.
Protecting the plant in late fall is also important in creating better winter tolerances.  The use of fungicides is applied in late fall or early winter before permanent snow cover.  Late fall dormant applications of fertilizers can also be applied to make them readily available when spring comes around.  The use of different turf covers are sometimes used to help protect sensitive areas from winter.  This is not an exact science, and depends greatly on time, money, and past experience.  No superintendent has yet perfected this method.  Proper plant health is still the most effective protection.

Course Set-Up

Proper set-up of the golf course has been discussed in some detail, but should include the following:

· Changing of cups on a daily basis

· Changing of tee markers regularly

· Proper marking of yardages on the course

· Ensuring all hazards are correctly marked and visible (including out of bounds)
· Properly marking approaches of greens and tees to correctly designate traffic flow
Other Maintenance
Driving range and Practice Areas

Practice areas should deliver the same consistency and playability as the course.  Incorporating similar strategies on practice areas as on the course, will give the golfer a proper assessment of what to expect during their round.  Maintaining greens to the same consistency and smoothness is crucial on all areas of the course, whether it be practice greens or not.  Mowing heights and frequency should also remain constant throughout the practice area and playing area.  Due to increased wear and play on practice areas, more cultural practices may be required to repair damage and maintain the desired consistency.  Practice tees will require the most maintenance.  Proper divot repair and topdressings will be required quite frequently on practice tees.  Yardage markers and target areas should be positioned on the driving range for golfer satisfaction.  A well maintained practice area can put a golfer in a good mood early.

Cart Paths

Cart paths may seem very unimportant, but still require maintenance, and can also help save the life of your turf.  Typically gravel cart paths are used and usually only around greens and tees.  Weeds typically tend to grow through theses cart paths over time and need to be suppressed and killed.  Weeds on a cart path are visually unstimulating.  Although wall to wall cart paths can be expensive, they can be quite beneficial in reducing cart wear on the turf.  Promoting a 90 degree only rule of cart paths is helpful.  If paved cart paths are feasible, they would be preferred.  Carts on a golf course a very difficult to control and proper navigation of them through cart paths and signage is crucial to reducing wear on the golf course.  
Ornamental Landscaping

Ornamental landscaping is used to enhance beauty on a golf course.  This also requires added maintenance.  A professional horticulturist should be hired to properly maintain these areas.  Ornamentals used to enhance entrances and club houses are very effective and can usually be maintained by the ground staff if hiring a professional is out of the budget.  Any additional ornamentals on the course usually require a professional, and may not be necessary. 
Infrastructure

Certain maintenance facilities on the grounds of your golf course can help improve efficiency and work environment dramatically.  An office that allows you to keep proper records organized, and conduct meetings and interviews will help to add to your professionalism.  A good clean staff room, that can be used for relaxation, eating and discussing aspects of the golf course will help improve your staffs morale and help them enjoying working there.  Clean, efficient mechanics areas will increase repair and equipment maintenance efficiency.  A designated equipment washing area should also be placed in the vicinity of the maintenance shop.  The wash area should provide a method of collecting grass clippings and a way of disposing them.  Proper fertilizer storage facilities are a must, and even have government regulations as to what their standards should be.  An outdoor storage facility can also be useful to store larger equipment, and still keep it out of the elements such as sun, rain, and snow.  Restroom facilities should be positioned on the course every couple of holes for the golfer’s convenience.  Shelters and resting areas should also be placed on the course.
Summary

There are many different areas and aspects on a golf course and all of them need to be looked at with their own importance.  Some areas require much more maintenance than others and require much greater monitoring.  Although all areas are different they all have one common denominator, the importance of healthy turf.  Healthy turf is established by implementing proper maintenance strategies:

· Efficient watering, producing deeper healthier roots
· Consistent mowing patterns and frequencies, which increase playability 
· Properly balancing soils to increase nutrient uptake
· Feeding the plant with nutrients that are beneficial and usable to it
· Implementing cultural practices that will achieve better playing conditions and increase air, water, and gas exchange

· Carefully monitoring and feeding of the plant during times of stress

· Using properly maintained equipment that will do the job correctly and efficiently

· Training staff to be aware of problems, and to perform their tasks properly

· Performing repairs and replenishing turf when needed

· Reducing the use of chemicals to repair the turf, and focusing on cultural practices to prevent the problem

Healthy turf is influenced by healthy root systems, when a superintendent is able to understand this concept and learn how to properly manage it, their job becomes much easier and their efforts can be focused on other areas of the course.  When all areas of the course are being properly managed it creates a happy management group and a satisfied golfer.
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