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suspended in green # 1,2,3,4,6,7,8,10,11,12,13,15,16 and
17 and possibly in the rest of the greens as well! If you're a
conservative Republican rather than a liberal Democrat,
stay with me and I'll show you how you can gently let your
very high or excessive soil tests slide down to more rea-
sonable values.

In looking at the soil tests in Table 1 and their interpreta-
tionsin Table 2, thereis something else you need to be aware
of. Note that in Table 1 there are a lot of soil test vales of 400
Ib P/A, but none higher. There is a good reason for this. Soil
test procedures are such that there is a maximum amount
that can be detected without modifying the procedure. In the
present case that amount for P is 400 Ib/A. In actual fact,
some of the greens represented in the tables may have 600
Ib. P/A or more! If you're encountering increasing problems
with weeds and algae in your pond or ponds and soil test P
levels on the golf course are frequently excessive, thereis a
very good chance that the two are directly related.

The next step in mining your soil test reports is where time,
patience and a calculator come into play. What we need to
know is how much phosphate and potash have been applied
during the period of time between soil tests, If your fertiliza-
tion records show actual rates of fertilizer applied and the
grade (information you have to have in any case), the
calculation of the rates of P,O, and K,O applied is easy. You
merely multiply the fertilizer rate by the percent P,O, or K,O
inthefertilizer. Most of the time, however, whatgets recorded
is the rate of N applied. In this case, the calculations are a bit
more complex. What you have to do is multiply the rate of N
applied by the ratio of percent P,O, or K,O in the fertilizer to
the percent of N. To give you an example, assume we've
applied 0.5 Ib N/M as an 18-3-12 fertilizer. The amount of
P,O, applied was (0.5 Ib N) 3 + P,O_/18 + N) or 0.08 Ib/M.

i(e\mse the amountof K,O appliedwas (0.51b N) (12 + K,0/
18 + N) = 0.33 Ib/M.

Table 3.
Nitrogen, phosphate and potash
applied to putting greens in 1980.

What these calculations lead to is many tables, each one
showing how much P,O, or K,O was applied in a single
season to your greens, ‘ees or falrways An example of such
a tabulation is shown in Table 3. If you've been fertilizing
different greens, tees and fairways differently, then you'll
wind up with that many more tables. Having assembled
these year-by-yearP,0, and K,O applicationtables, youthen
need to calculate the total amounts applied for the time
interval between soil samplings and the average amounts
applied per season overthis time interval. The P, O, totals and
averages for the putting green soil tests being Used here as
an example are shown in Table 4.
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Table 4.
Phosphate applied to putting
greens between soil tests.

Now we need to work with Tables 1 and 4 to tabulate the
annual average changes in soil test P that occurred between
samplings and the average annual amounts of phosphate
applied over the same time intervals. These tabulations are
shown in Table 5. Note the many blank spots. These are
where at least one of the pairs of soil test values involved a
testof 400 Ib P/A. We cannot use these values because they
are soil test procedure maximums and the actual amounts of
P that were present are unknown.
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The next step is to place the data in Table 5 in graphical
form. As shown in Figure 1, soil test change per year is
plotted on the vertical axis and annual average P,O, rate on
the horizontal axis. Graphing the data is important for two
reasons. One is to give us a visual image of the data that
quickly shows whether or not we have some “oddball” data
points. As indicated by the two arrows, we do have two
strange looking data points. When this happens we have to
decide whether to use these points or not. In this particular
case, | feel we're justified in not using those two points. These
points are from greens #1 and 11. | strongly suspect that the
two greens were reconstructed sometime between 1973 and
1977. What this would do is invalidate the 1972 soil test re-
sults and give us a new starting point in soil test P that was
much lowerthan the values of 300to 350 Ib P/Afoundin 1972,

Table 5.
Changes in putting green soil P levels and
the average amounts of phosphate per year.

Having prepared the graph shown in Figure 1 and having
eliminated the two oddball data points, we now want to draw
a line through the remaining points. Here’s where it really
helps to have a friend that knows the procedure and has a
computer with which he can use regression analysis to
calculate the mathematical equation for the line we need.
You can, however, determine this line yourself with the
degree of accuracy needed here. The process is as follows.
Inlooking at Figure 1, you'll notice that there are several data
points associated with each of several P, O_application rates.
For example, there are 5 data points associated with the
P,O, rate of 0.74 Ib/M/year. Multiple points are also associ-
ated with P,O, rates 0f 0.92, 1.44t0 1.46 and 1.67 t0 1.70 Ib/
M/year. What you want to do is average the data points
associated with each of these P,0, rates and graph the re-
sulting averages. Doing so leads to the graph shown in
Figure 2. With only four data points, it's a relatively simple
matter to use the old eyeball method to draw a straight line
through the points. Note that the scale on the vertical line is
such that we can see where this axis is intersected when the
P,O, application rate is zero. It is essential that we do this.

Even without going any further in our “mining” process, the
graph in Figure 2 gives us a valuable piece of information.
Note where the line crosses the point on the vertical axis
where there is no (zero) change in soiltest P. As shown, if we
extend a line straight down from this point to the horizontal
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axis, this intersects at a P,O, rate of about 1.15 Ib/M/year.
Whatthis value representsis t"f'le annual P,O, applicationrate
needed for these greens to maintain soil P at a constant
level. In other words, this is the so-called maintenance P,O,
rate for this particular set of putting greens. Itis a “custom-
ized"” phosphate recommendation for this golf course that

may or may not apply to other courses.

Figure 1.
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The line in Figure 2 can also do something else for us.
What this line does is define the relationship between the
annual change in soil test P and the annual rate of P,O
application. To make this relationship really useful, we need
to express itin mathematical terms. We already have part of
this mathematical relationship. It is the change in soil test P
when no fertilizer is applied. In short, it is where the line in
Figure 2 crosses the vertical axis. For Figure 2 that value is
-21.5 Ib P/M/year. The other number we need for our
mathematical relationship is the slope of the line. To get this,
we note in Figure 2 the change in soil test P resulting froma
certain change in the rate of P,O, applied. We can use any
part of the line in Figure 2 to “do this. | arbitrarily chose a
segmentthat could be indicated without conflicting with other
lines drawn on the graph. Note in Figure 2 that | came up with
a 10 Ib change in soil test P for a 0.53 difference in our P,O,
application rate. The slope of the line in Figure 2 is the ratio
of these two numbers, i.e., 10 Ib soil P/0.53 Ib P,O, Dividing,
we get an 18.9 |b change in soil test P/A/year per 1.0 Ib
application of P,0/M/year. Finally, we can assemble the
mathematical refatlonship between the change in soil test P
and rate of fertilization. The equation, in all its glory is: Soil P
change in Ib/Alyear = -21.5 + (18.9)(Ib P,O /M/year).

Figure 2.
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This equation is a powerful management tool. Let me
illustrate its use. Going back to Table 2, we note that all of the
soil test P values are “high” or “excessive” and should be
reduced. Let's set as our goal soil P levels around 150 Ib P/
M. Looking at green #3, we see that it currently contains 310
Ib P/A. Thus, we want to reduce the P level by 310 minus 150
or 160 Ib/A. First we'll take the Republican approach and
bring about the change gradually. In other words, we're
going to continue to apply some fertilizer phosphate each
year. We know already that if we apply 1.151b P, glMlyear
we will maintain the 310 Ib soil test. So, let's reduce the
annual application rate to 0.75 b P Oﬁleyear How fast will
the soil test decrease? Our maglcal equation holds the
answer. Simply insert 0.75 Ib P,O, and solve the equation
like so: soil P change =-21.5 + 618 9)(0.751b P,0,) =-21.5
+ 14.2 = -7.3 Ib P/A/year. In this case the time required to
reduce soil P in this green from 310 to 150 Ib/A would be 160
Ib/7.3 Ib/year = 21.9 years! A good Democrat would go the
more liberal route, notapply any fertilizer phosphate forawhile,
and bring about the same change in 160/21.5 or about 7.4
years.

We can also use our equation to tell us how much fertilizer
is needed to adjust a new putting green to an optimum soil
P level of 150 Ib/A. Just a note of caution before we do so.
This calculation assumes that the rootzone mix going into
the new greenis the same as in the existing greens. To come
up with this fertilizer requirement, we have to know the P
status of the rootzone mix. I've analyzed a commercial mix
that's being used in the state and found 35 b P/A, so let's use
that number. To bring this up to 150 Ib P/A requires an
increase in the P test of 115 Ib/A. The amount of P,O,
required can be estimated by plugging this number into our
equation and solving for the P,O, needed. The calculation is
as follows:

115 b P/A = -21.5 + (18.9)(Ib P,O
(115 + 21.5) = (18.9)(Ib P,O, /M)
136.5 = (18.9)(Ib P,O, /M)
136.5/189 = 7.21b P,O_, /M
Maybe you don’t want to apply this all at once. Let's splitit up
into five equal annual applications of 7.2/5 = 1.26 Ib P,O /M/
year. This is fine, but you have to keep in mind that to
maintain the P level each year you also have to apply 1.15
Ib/M of maintenance P,0,. Thus, what you really need to
apply each year for five ‘onsecutive yearsis 1.26 + 1.15, or
241bP OSIMz'year

What I've illustrated here is the process for mining some
unique information from your soil test reports and fertilization
records. We looked at just P for putting greens. You'll want
to do the same for K in your greens and for P and K in your
tees and fairways. Doing so will bring you out of the dark as
to where you're headed with your presentfertilization program
and give you the means to exercise unprecedented control
over your soil P and K levels. Is it worth the effort? Only you
can answer that question.
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PLEASE, Be a good WGCSA citizen—
Pay Your 1992 Dues On Time!
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Is there a golf course management professional who is
missing out and could benefit from membership in GCSAA?

You bet there is!
and
Search Of'" them

If you or someone you know
is missing out on the many GCSAA benefits including:

+ Professional Affiliation

+ Continuing Professional Education

¢ Various Industry-leading Publications

¢ Government Involvement, and

¢ Many member discounts on programs and services

ACT NOW — Join or encourage a colleague to join
GCSAA— the only international association that identifies,
defines and supports the golf course superintendent's
profession.

Contact the GCSAA Membership Department
1421 Research Park Drive
Lawrence, KS 66049-3859
(913) 832-4480
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From The Director’s Desk

The 1991 Season—
At Least It Wasn’t Boring

By James M. Latham, Director

USGA Green Section, Great Lakes Region
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The 1991 season has been a good
news/bad news affair so far, with
weather conditions determining the
difference much of thetime. Good news
came to the West in the spring, with
timely rains which have brought pre-
cipitation records up to par for the first
time in 5 or 6 years, but they were pre-
ceded by winter desiccation damage to
greens, tees AND fairways on many
courses. Desiccation? How about 80-
mile-an-hour winds with still air tem-
peratures at 20 degrees below zero!

Crown hydration/winterkill of Poa
annua, which has plagued northern
latitudes of Wisconsin to Montana the
last two years, moved south to the
Wisconsin-lllinois state line area and
southward. Rather than general,
across-the-board damage to all
courses, it was a patchwork of turf loss.
One course could be almost undam-
aged, while a neighbor was hurt se-
verely. This provided an early season
supply of grist for the mills of locker
room agronomists. At the same time,
though, it gave superintendents an
opportunity to reintroduce bentgrass
into weak spots and justify the formu-
lation of pro-bent maintenance pro-
grams.

For other areas, the worst was yet to
come. Southern Michigan and
Chicagoland went through a most dis-
quieting season. It was an accelerated
growing season, according to one
Michigan superintendent. July weather
came in May, August in June, and a
breath of September in late July. Not a
very deep breath, though, because
another spell of hot, humid weather
finished off a lot of Poa annua already
weakened by disease and the hot, hu-
mid, but rainless weather earlier in the
summer. Any time winterkill or Summer
Patch become destructive is the time to
present a plan for regeneration of
bentgrass to The Powers so that a
means of funding can be found. In this
way, adversity mightbecome a positive
beginning to more reliable playing
surfaces.

All of these woes were not shared
democratically, however. Many courses

have come through the hard times in
fine condition. Those with a predomi-
nance of bentgrass and Kentucky
bluegrass fared well. Naturally, Poa
annua seedlings came on strong after
winterkill, but the high temperatures in
late spring applied some degree of
stress.

Hopefully, the new Poa plants got a
lot of competition by inter-or over-
seeding with more dependable species.
In hot weather, the percentage of
bentgrass or bluegrass seedling sur-
vival is low, but poa competition will not
be as greatasitisin either fall or spring.
And what is wrong with aeration, slit-
seeding, etc., weak or dead areas
during the prime playing season? At
least, the golfers see something posi-
tive being done to their course rather
than our usual moaning about that
blankety-blank P.a.

Golf Courses in the Midwest

Have you noticed the number of golf
championships being played in the Mid-
Landsthese days? Medinah, Hazeltine,
Oakland Hills, Crooked Stick, Cog Hill,
Edinburgh USA, SentryWorld, Crystal
Downs, Kemper Lakes, Interlachen,
Otter Creek, Golden Valley, Indian-
wood, and others have become better
known to competitive golfers of all ages
in the last few years because of the
USGA and PGA championships con-
ductedinthese environsinrecentyears.
Architecture and style are, of course,
the primary reasons for the associa-
tions to accept invitations to use these
venues, but you can bet that course
care comes next. The golf course su-
perintendents at these courses, with
backing by forward-looking Green
Committees, have produced turf qual-
ity fit for champions as well as the non-
handicapped.

The playing conditions at these
courses did, at some time, favorably
impress visiting golfers who communi-
cate with The Powers who make deci-
sions on competition sites. Potential
hosts may not even be aware of this.
That's why playing quality of the turf is
usually as important as cosmetic
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greenness. Probably more. Thatchy,
overwatered fairways are under-
whelming, regardless of the shade of
green. P.J. Boatright believed that play
to firm, fast, fair greens demands firm,
fast fairways.

The Courts

Litigation or legislation? When the
U.S. Supreme Court ruled that com-
munities couldindeed promulgate rules
exceeding those of USEPA, the door
was opened forthe political intimidation
of governing bodies of all sizes. Timid
politicians and highly vocal Anti groups
can legislate away all pesticide use
unless someone locally speaks up in
their favor. This means that individual
golf course superintendents, golfers,
pros, club managers, as well as their
organizations, will have to speak up.

We must talk to and inform our down-
home folks in wards or precincts.
Company lobbyists and pro-pesticide
organizations cannot be of much help
at community levels. If golf course
managers do know more about pesti-
cidesthan anyone inthe neighborhood,
they'd better begin speaking up. And
before restrictions are proposed, not
afterward, because the Anti’s already
have their ducks in a row. Remember
that they know how to intimidate the
polls, and scientific facts are of little
concern. They deal in fear of the un-
known and threaten law-givers with fear
of being unseated. Golf courses in
America are, or should be, prime ex-
amples of positive pesticide use, with-
out distorting the population balance
among ‘harmless’ bugs or beasts.

The Audubon Cooperative Sanctuary
program has attracted a great deal of
positive comment from both public and
private golf operations in this initial year
of operation. Itis afirst step in removing
some of the unintended secrecy about
golf course operations. This program
does require an accountable perfor-
mance of some projects, but if it didn’t,
it would mean nothing to anyone. It
provides living proof that good golf
course operations do not interfere with
the natural scheme of things. It also



provides a means of communicating
with golfers and neighbors and politi-
cians that golf courses exert a positive
effect in their environment.

It will also be to the advantage of golf
course superintendents to tell anyone,
whether they are deeply interested or
not, about the special environmental
research being funded by the USGA. It
is a Straight-Arrow evaluation of what
happens to fertilizer and pesticides af-
ter they are applied and have done
what they were supposed to do. They
don't just disappear, so what does
happen, tothem? The nationwide study
is being conducted by outstanding re-
searchers at a number of cooperating
universities. Talk it up to show people
that golf is a responsible member of a
community.

Green Section Greens

Aninordinate amount of ink has been
sloshed around this year about some
imagined or contrived controversy about
well-established procedures which have
proven to be successful for over 30
years. CONTROVERSY! is a media
cliche used to grab attention by creat-

ing doubt or fear, not unlike the words
used by Anti groups. The Green Sec-
tionis making use of Dr. Norm Hummel’s
expertise in soil laboratory technique to
ensure thatthe physical tests on putting
green mixtures are consistent with the
procedures established early on and
that their results are reproducible.

Anytime a single green building pro-
cedure is adopted on a national basis,
some local problems arise. That leads
to a lot of nickel and dime nit-picking by
people who ought to know better, thus
confusing the issue and distorting the
purpose of this construction technique.
Personalities, prejudices and pettiness
getin the way of performance. And who
suffers? The golf course superinten-
dent trying to do the best for his orga-
nization, who has learned thathip pocket
soil mixes are hazardous to his em-
ployment longevity but is being misled
by egotists or corner-cutters riding on
short-term performance.

Green Section greens are real and
they perform according to the con-
struction procedures used. Mainte-
nance is easy when one learns their
characteristics. They are easily over-

watered because they accept water so
easily. Youmightbe surprised atthe low
water requirement when the perched
water table is managed properly. And
that, Virginia, is the reason we harp on
having a sharp textural change just
below the growingmedium and feel that
an intermediate sand layer is neces-
sary betweenitand the gravel drainage
bed below.

Green Speed

When the putts don'tfalland approach
shots don’t hold, what's the matter?
According to some competitors in the
Senior Open at Oakland Hills, the greens
became “crispy and faster” during the
gorgeous weather they enjoyed during
the Thursday-Sunday rounds. To an-
swer that complaint, we measured the
greensin the afternoon as well asinthe
morning. At 6:30 a.m., Stimpmeter
readings were 10.5 feet and at 5:30 (or
so) in the afternoon they were 9.5 feet,
except near holes where the distance
was 10.0 feet. So when your speed
demons ask for more Stimp distance,
ask them to play mid-morning, not late
afternoon.
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Developing and producing
the highest quality seed
possible has been a Scotts,
tradition for more than

100 years. No one in the
seed industry can match
our standards for seed purity. ...\~

Ask your ProTurf, Tech Rep for details wp
the next time you need to order seed.
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WAYNE HORMAN
Technical Representative

(608) 838-9422
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Letters

EDITOR'S NOTE: I received the following letter late last year, before Christmas

and after the November/December issue of THE GRASS ROOTS.

It was written in response to a letter written under the pen name Joe Blow ‘4!
that appeared in that issue. The letter was a typical Christmas letter ‘ 5
many of us receive at Christmas time. * = q

Not many of you will ever receive a Christmas letter like this ﬁ
one, however. That is why | had to share it with you. Q

Surely there is no doubt about who Stash really
is. His popularity remains high and his chronic
good sense of humor is a big reason why.

Merry Christmas to Stan, Marti and Chris!
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