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NEW GAME,
NEW OPPORTUNITIES!
If you have been a keen observer
of trends developing in the golf
industry, you would most certainly
be up to speed with new initiatives
on how golf should be played.
Perhaps the one initiative that has
caused quite a few heads in the old
golf establishment to turn is that
led by American IT dynamo Scott
McNealey. This bold and visionary
future-oriented golf-loving
mega-executive has launched the
Alternative Golf Association,
and as AGA's commissioner, he
is spear-heading the move to
establish Flogton, a fun and easy
way to play golf. A game meant
for everybody with a common
objective to help grow the game
and halt the worrying decline of
the sport.
Hot on the heels of Flogton comes
yet another initiative - this time
from across the Atlantic. It is
called PowerPlay Golf, a shorter
variation of golf, featuring two
flags on a green and played over
nine holes. It was devised by British
amateur golfer Peter McEvoy and
was originally introduced back
in 2007.

Mike Sebastian

Also back in 2007, FirstGolf was
introduced by two golf course
designers - Gill Wilson and Howard
Swan. Put simply, this British
initiative aims at creating the
stepping stones to allow more
people to join the game of golf
and develop their skills.
All of the above are excellent
developments undertaken by
people genuinely committed
to growing and expanding the
game of golf. More importantly,
these are visionaries who fully
understand the extreme threats
confronting the growth of the
game and who are making well
thought up and concerted efforts
to make the ancient game relevant
to rapidly changing modern
trends.
These initiatives should be greeted
with open arms by the "old
establishment" that rules over golf.
The time for change has come. The
future is now!
A revitalised look for golf can
only bring with it positive results.
Look at the opportunities that a
refreshed look for golf can bring

for equipment manufacturers because of simplified rules and
different formats of play, this can
lead to a whole new set of golf
equipment and accessories.
Shortened rounds will also result
in the redevelopment of golf
courses and this can result in
more work opportunities for golf
course architects and builders. The
benefits of change are boundless.
If the game is going to be made
more appealing to new target
groups, just imagine the increased
rounds of play that clubs will
experience. And just imagine how
the world's youth will respond to
an easier and more fun-filled way
to play golf.
All of the new initiatives on how
golf should be played really
amounts to one, bold statement
for the times – Golf Is No Longer
Your Father's Game! This says it
all and we at Asian Golf Business
salute those who dare to think
differently. More power to Flogton,
PowerPlay and FirstGolf .
The future of golf thanks you!

Publisher, Asian Golf Business | E-mail: mike.sebastian@asiangolfbusiness.com

Art Director
Saiful Sufian
Video Editors
Wayne Lwee / Muhd Najeeb
Finance
Myra Paras
Marketing Executive
Alice Ho
Published By
Asia Pacific Golf Development
Conferences Pte Ltd
Editorial/Administration Office
Suite 05-06, Hong Aik Building
22 Kallang Avenue, Singapore 339413
Tel: 65-6323 2800 Fax: 65-6323 2838
Contact:
mike.sebastian@asiangolfbusiness.com
or Visit Our Websites:
www.asiapacificgolfgroup.com (NEW)
www.asiangolfbusiness.com
www.golfconference.org
www.asiangolfmonthly.com
www.asiangolfdaily.com
www.asiangolftv.com
ALL RIGHTS RESERVED. No part of Asian Golf Business
may be reproduced in any form or means without the
written permission of the publisher. Opinions expressed
by writers and advertisers within Asian Golf Business are
not necessarily endorsed by Asian Golf Business. Asian
Golf Business accepts no responsibility for unsolicited
manuscripts, transparencies or other materials.
Manuscripts, photographs and artwork will not be
returned unless accompanied by appropriate postage.

|

23

pg60

UGA NEWSLINE
TURF INSECT MANAGEMENT pg60

Turfgrass provides a favourable environment for the survival and
development of numerous arthropod (insect, mite and spider species).
The vast majority of these small organisms provide great benefit by
conditioning the soil, recycling decomposing plant and insect matter
and feeding on harmful insect pests.
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Of all the nutrient elements that are essential to all life including the
growth of plants on this earth, there is no doubt that phosphorus (P)
is the most misunderstood, abused and wasted element in fertility
management. Jim Prusa discusses this in great detail.
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TURF MATTERS

[Phosphoru

Misunderstood

Of all the nutrient elements that are essential to all life including the growth of p
phosphorus (P) is the most misunderstood, abused and wasted element in fertili
Greeks (who first identified it and its naturally glowing aura) and the word repre
– that which gives off light.

us]

d and Abused!

plants on this earth, there is no doubt in my mind or my experience that
ity management. Its very name ‘phosphorus’ comes from the ancient
esents a meaning of the ‘light bearer’ (phôs = light and phorus = bearer)
Discovered in more modern times by the German
Hennig Brand in about 1669, phosphorus is a nonmetal
with an atomic number of 15 and an atomic weight of
30.97376 amu (atomic mass unit, atomic weight). In its
elemental state phosphorus is pure white in color and has
a monoclinic crystalline structure.
Interestingly it wasn’t until the later 1800’s that the concept
of ‘phosphorescence’ (much different than fluorescence
of light) was finally discovered and such discovery further
lead to some early quantum physics and the discovery
of radiation. The Romans transferred the Greek word
phôsphoros in Latin to ‘lucifer’ (also meaning light bearer)
and thus it was by this name that became known in JudeoChristian theology that evil entity of the highest ranking
of all the choirs of angels whom rebelled against God the
Creator and fell from grace to become the ‘satan’ – the first
and chief devil. And surely modern golf course managers
have ever since had a devil of a time trying to properly manage
phosphorus fertilizers – especially when it comes to golf
course putting greens!
Phosphorus is present in all living cells. It is not normally
found in an elemental state (pure phosphorus) in nature, but
rather is found in numerous compounds usually combined
with oxygen (commonly called phosphates in soil and water) as
well as combined with calcium and even with aluminum. This is
due to phosphorus being a highly reactive element -- it readily
combines into new molecules and can become inaccessible to the
plant. Soil phosphorus is also very immobile in the soils. When
intelligently and scientifically used as a fertilizer, phosphorus is a
godsend as a building block of life that increases agricultural yields

in food production and corrects deficiencies and imbalances. In
the hands of amateurs, abusive miscreants and ignorant vassals, it
is misunderstood, abused and wasted.
However, phosphorus is also accursed and condemned as a
major source of water pollution and environmental degradation
even to the point of now being banned in many locales over
the last decade and limited in application through legislation
throughout the advanced nations of the world. Yet nature
itself readily releases large amounts of phosphorus into the
environment when living organisms and plants are suddenly
damaged and decayed by such natural phenomenon as freezing
– or via accumulation of guano from mass nesting of sea birds,
bats or even mammalian massing such as sea lions.
Phosphorus is an essential atom involved in the construction
of DNA and RNA that composes the genetic codes
(software and life’s coding memory) of all living things. It is
essential in producing adenosine triphosphate (ATP - the
energy storage components) in plants that provide the
ability for translocation of water and all other nutrient
elements and well as providing for functions such as
phototropism (movement of plant parts such as aligning of
leaves to light).
Of course, agriculturalists who work in fruit, seed,
grain and floral production know well of the absolutely
critical role that phosphorus plays in flowering and
the production of germplasm. This latter function is a
very important fact to remember when it comes to
integrated pest management (IPM) of such prolific seed
producing weeds such as Poa annua.
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The Law of Minimums (and Maximums)

Let’s start with a little basic agricultural science and historical
perspective – The Law of Minimums (and Maximums) It was the
German scientists Carl Sprengel (1787-1859) and Justus von Liebig
(1803-1873) who established the field of biochemistry, modern
agricultural science and the law of Minimums (and Maximums).
Liebig, though, was the first to identify and explain the importance of
phosphorus in crop yield and to develop a phosphorus fertilizer. Liebig
postulated that there existed a number of elemental nutrients that
all plants (and organisms) needed – and that an essential element (or
elements) which was in the most restricted availability to any crop also
limited its growth and realization of yield.
Liebig first identified that there were minimal requirement levels for
each of these essential plant nutrient elements, below which growth was
severely stymied or stopped all together. This is the Law of Minimums.
Concurrently there is also a Law of Maximums implied which states that
adding an essential plant nutrient element in a quantity above which the
plant requires adds nothing to growth and may, in some cases, cause
detriment to the plant. In the case of most of the essential nutrients,
adding excessive fertilizers are simply wasted and not used by the plant.

"Phosphorus fertilization is, however, required
and critically essential to seedlings, to newly
established turf, to newly sodded areas, and
turf that may be stressed to the point of serious
reduction of a healthy root system. "

To review: if any nutrient element is not available at a minimum required
level, growth is impeded. If too much of a nutrient element is added
to the soil and exceed the maximum needs of the plant, it’s a waste
as the plant will not use it. Adding extra fertilizer nutrients such
as phosphorus beyond the Law of Minimums clearly provides little
benefit and only adds to your fertilizer costs (but keeps the fertilizer
salesperson happy). Putting ‘extra’ phosphorus into your turfgrass and
greens will not make them more healthy – and, in fact, it can result in
serious damage to the environment or additionally encourage weeds,
algae and moss growth in the turf or in waterways.

The Role of Phosphorus

In addition to its key role in genetic mechanisms with DNA and
RNA, its metabolic role in transferring energy via ATP, phosphorus
is also involved physiologically in plants and turfgrass with water
movement (especially with water movement upward in the xylem), in
photosynthesis, proteins, flowering and seed production as well as seed
germination. These two latter roles have been studied in relationship
to an identified correlation with the profuse seeding and the aggressive
encroachment habits of Poa annua. Higher levels of phosphorus
encourage the profusion of Poa annua populations.
Significant applied research in the 1960s and 1970s at Oregon State
University (OSU) convinced me early on in my career to limit the use
of phosphorus on golf putting greens. These OSU studies showed
that applications of phosphorus to greens resulted in increased
populations of Poa annua (Goss et al., 1975; Kuo et al., 1992 & 93).
Combining the results from these studies by Dr. Roy Goss with the
universal agricultural knowledge that phosphorus enhanced flower
and seed production (grain yields), it reasoned that it was a key player

in spreading seed producing weeds like Poa annua. Withholding
phosphorus fertilization became a natural weapon in combating Poa
encroachment. In the turfgrass business-end of golf we are, after all,
growing leafs and stems and not flowers or seed -- especially on bent
grass greens!

The Need for Phosphorus Fertilizers in Turfgrass

Further doubts about the need for adding phosphorus fertilizers to bent
grass greens came in the late 1970s and early 1980s from Iowa State
University when studies there indicated that there was no substantially
significant root or clipping responses from applications of phosphorus
(Christians et al., 1979 & 81). Other studies have since shown that
there is no improvement in quality of bent turfgrass beyond responses
to minimal application levels.
Phosphorus fertilization is, however, required and critically essential
to seedlings, to newly established turf, to newly sodded areas, and turf
that may be stressed to the point of serious reduction of a healthy root
system. Why is this?
It is fundamentally logical that all of the above studies evidence the
fact that turfgrass is a good ‘miner’ of phosphorus in the soil and that,
with a mature and healthy root system, it is able to obtain the required
phosphorus from the soil even when this nutrient element is at quite
low levels –approaching the Law of Minimum levels.

During the establishment of turfgrass the ‘phosphorus mine’ system of
the turfgrass roots has not yet well developed. Thus the turfgrass plant
needs supplemental phosphorus until its root system has developed
enough to supply it with phosphorus even at lower levels. The same
is true when turf rooting is very severely stressed and where you are
essentially back to an establishment type of growth management.
Phosphorus deficiency often shows up in turf with a symptomatic
purplish tint of leaves that unmask the natural purple color of
anthocyanins in vegetative structures – especially the bottom leaves of
the plant. This is especially observable in cooler weather and during
other stress times when green chlorophyll is not optimally being
produced.
Concurrently with the manifestation of the visibility of the purple
anthocyanins, there will be poor response to applications of nitrogen
fertilizers – the Law of Minimums being in play. Placing phosphorus
fertilizers on the surface of a green to try to correct this deficiency
can often lead to other problems such as an explosion of algae. If you
really need to add phosphorus, then it is best to try to incorporate
phosphorus deeper into the root zone of turfgrass during aeration.
One approach might be to try to inject a soluble phosphorus fertilizer
deeper into the greens’ root zone.
Unfortunately we no longer have the old Ryan Greensaire injector
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"However, professional knowledge of turfgrass science has now
long ago separated as a discipline from agricultural production
– and today (hopefully) has a more clear understanding when it
comes to defining the needs of phosphorus for healthy growth of
turfgrass. After all, in turfgrass management we are not seeking
to improve crop yields and all the production implications that
go along with this objective – rather we are growing turfgrass
foliage and this requires a different approach to phosphorus."
system from the 1970s (once developed for injecting nematicides
in Southeastern USA greens) available to the industry and no
manufacturer has come up with an improved replacement – yet another
opportunity for a visionary Asian manufacturer?
Keep in mind that growing turfgrass and golf greens is much different
than growing food crops such as grains and fruits that are essentially an
extension of the need for flowering. Turf is also different than growing
floral crops where we want large and beautiful flowers. These non-turf
crops make up much of what we know as agricultural production. It is
the production experiences, research, fertilizer practices and fertilizer
sales mentality in agriculture from which the concept of a need for
‘higher levels’ of supplemental phosphorus fertilizers is derived.
The first college graduates who came into the specialty discipline of
turfgrass management were educated in agricultural crop production
(agronomy) – they initially (including myself) brought an ‘agricultural
production’ understanding phosphorus application perspectives to
turfgrass management.
However, professional knowledge of turfgrass science has now long
ago separated as a discipline from agricultural production – and today
(hopefully) has a more clear understanding when it comes to defining
the needs of phosphorus for healthy growth of turfgrass. After all, in
turfgrass management we are not seeking to improve crop yields and
all the production implications that go along with this objective – rather
we are growing turfgrass foliage and this requires a different approach
to phosphorus.

pH Levels
in Soils

Impacts of pH on Phosphorus Availability

Very factually simply, plants can take up phosphorus in two (2) very
specific ionic forms in the soil solution: H2PO4- and H2PO42- only.
There are no ‘organic’ forms of phosphorus that a living plant can
access.
The ionic forms of H2PO4- and H2PO42- will attract and form new
compounds with cations (positively charged ions) in the soil and, thus,
become unavailable to the plant. The soil pH has a certain affect upon
these phosphorus ions. It is helpful for turfgrass managers to have a
very basic understanding of simple chemistry to fully grasp this (there is
a message here for educators!).
A known range of soil pH provides favorable availability of phosphorus
(in the above ionic forms) to turfgrass. Phosphorus can readily tie up
into unusable forms of phosphorus compounds in the soil when pH
drops below 6.5 or above 7.5. Below or above this range the availability
of soil phosphorus is increasingly limited due to the ionic forms of
H2PO4- and H2PO42- becoming unstable and combining with other
elements.
In very acidic soils interactions with soluble aluminum becomes a
factor – and aluminum becomes a root pruner to make matters worse.
Thus, managing pH is critical for making sure that the turfgrass plant
has adequate access to necessary forms of phosphorus in the soil and
adding even more phosphorus fetilizer may not be the answer to solving
a deficiency.

Types of Phosphorus Fertilizers Available

In 1834 the first superphosphate fertilizer was produced by Sir John
Bennett Lewis in England by dissolving phosphate rocks in sulfuric acid –
before this the British had been making phosphorus fertilizer by treating
bones with sulfuric acid. However, before the 1950s there was not
much production of commercial fertilizers.
In addition to superphosphate granulated triple superphosphate (GTSP)
is produced today as well as the ammoniated phosphate forms of
diammonium phosphate (DAP) and monoammonium phosphate (MAP).
Other acid forms are also available, but are not in wide use. Both DAP
and MAP also provide the added advantage of supplemental nitrogen for
turfgrass.

A Healthy Biosphere is Essential

Based upon our knowledge of phosphorus needs in modern turfgrass
management practices, it can be understood that only thoughtful and
justified applications of phosphorus fertilizers should be applied to
turf – especially golf greens. There is a natural phosphorus cycle in the
soil that also should be considered. Maintaining a healthy biosphere in
the root zone profile is also essential to keeping phosphorus available
to the turfgrass plant. The natural biological web of mycorrizal fungi
and bacteria are essential to keep the soil healthy. Discovered in
1881 by A.B. White, mycorrizae give off enzymes and acids that help
to breakdown phosphate molecules and compounds that are fixed in
soil and mineral rock particles. Most plants form complex symbiotic
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relationships with mycorrizal fungi that are still not yet well understood,
but it is clear that mycorrizae do an excellent job of breaking down
complex phosphate compounds into the two plant available ionic forms.
This is another reason to make prudent and science-based decisions
when using fungicides and chemicals. These beneficial and necessary
organisms in the soil can be adversely affected by the inappropriate
overuse of pesticides. And certainly keeping other nutrient elements
available to these organisms is essential – they need adequate amounts
of nitrogen as one example.
There is an emerging base of knowledge and field observations
(including by myself) within the ‘organic farming community’ that
suggests that applying brews of essential mycorrizae to turf may well
have a beneficial effect to enhance the uptake of nutrients including
phosphorus. These field observations need to be objectively
investigated in a solid, scientific method.

Phosphorus as a Pollutant to the Environment

In the United States and throughout nations of Europe, the use of
phosphorus fertilizers (especially on turfgrass) has come under fire from
environmentalists in that phosphorus has been found to contribute to
the eutrification of lakes, ponds and steams and contributes to algae
blooms and aquatic weed growth.
The results of such water degradation is an overall diminishing of water

quality – and it comes at a time when water quality and availability is an
international issue.
There is certainly no doubt that excess phosphorus does contribute to
these problems. Yet, objectively and unemotionally, the jury is still out as
to the roles played and the impacts by golf courses (and agriculture) and
that of natural releases of phosphorus in nature.
The State of Minnesota in the United States has enacted legislation
restricting the use of phosphorus fertilizer. Golf course superintendents
in Minnesota must now become certified in the use and application of
phosphorus fertilizers – and they may not be applied unless an accurate
soil analysis indicates a clear deficiency. Since Minnesota’s action other
states have followed. It has been estimated that the world’s sustainable
supply of mined phosphorus is at best another 40 to 50 years. The
primary demand phosphorus must surely be supplied to food and fiber
production in agriculture to enhance the living standards of our global
human populations.
The best protection of our future access to phosphorus fertilizer for
golf courses is for golf course superintendents to better understand
phosphorus and to practice sound, science-based management. Only
use and apply phosphorus fertilizers based upon objective, sciencebased soil and tissue analysis. Don’t abuse it or misuse it, let’s rather
‘illuminate and bear light on the subject of phosphorus fertilizers’ to
better enhance our professional understanding of what the ancient
Greeks once termed the phôsphoros!

"The best protection of our future access
to phosphorus fertilizer for golf courses is
for golf course superintendents to better
understand phosphorus and to practice
sound, science-based management. Only
use and apply phosphorus fertilizers based
upon objective, science-based soil and
tissue analysis. Don’t abuse it or misuse it,
let’s rather ‘illuminate and bear light on the
subject of phosphorus fertilizers’ to better
enhance our professional understanding of
what the ancient Greeks once termed
the phôsphoros!"
JAMES GRAHAM PRUSA

Director, Golf Courses and Lab
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