

















sampled, taking 20 cores per green per
sample period. Core size varied from
% to 1 inch, depending on soils. The
small core would often plug up in
heavy soils, making it necessary to use
the larger core, but we tried to be as
consistent as possible.

Figures 2 and 3 show a typical popu-
lation trend for four genera of nema-
‘todes. Note that the populations tended
to peak in mid-July, then decline. This
population trend was fairly consistent,
despite the geographic location. The
genera of nematodes most commonly
found in our survey were Tylenchor-
hynchus (stunt), Hoplolaimus (lance),
Helicotylenchus (spiral), Pratylenchus
(lesion), Criconemella (ring), and
Longidorus (needle). Not all of these
genera are equally pathogenic because
it takes fewer needle nematodes to cause
damage than it does ring nematodes.
Just how many nematodes of each
genera it takes to cause a problem is a
difficult question. Remember the
nematodes are merely one stress factor
among a whole host of environmental
and biological factors that can cause
turf decline.

We know that healthy turf can often
support a large population of nema-
todes and show no apparent ill effects.
However, turf under heat or moisture
stress cannot. It may show damage with
lower nematode numbers. Therefore,
there is often no relationship between
nematode counts and symptoms. High
counts in themselves mean little. Before
nematodes can be implicated as a prob-
lem, you need to show significant popu-
lation levels, damage symptoms, and no
other insect, disease, environmental, or
cultural factor as the primary cause.
Much more research needs to be done to
identify those biotic and abiotic factors
that influence nematode populations
and their ability to cause turf decline.

N A PRELIMINARY STUDY, we

found that nematodes went deeper
than four inches, which was the sampling
depth in our 1985 population survey.
In 1986 we concentrated on a depth
survey to characterize the rise and fall
of nematodes in the soil profile, We
sampled every two weeks to a depth of
30cm (about 12 inches) and divided each
core into five-centimeter (about two-
inch) increments. It was interesting to
find that certain nematodes (Longidorus)
were more evenly distributed throughout
the depth profile than others.

Other nematode genera had a strong
preference for the upper four inches of
soil, where active root growth occurs.

Overall, most nematodes will be found
in this top four-inch zone. Table I shows
the distribution of nematodes for three
greens, all sample dates combined. The
courses were Bald Peak (Moultonboro,
New Hampshire), Wentworth (New-
castle, New Hampshire), and Webb-
hannet (Wells, Maine). Note that the
majority of nematodes are in the top
four inches (10cm) of soil. The green at
Bald Peak had fewer nematodes at
0-5cm than at 5-10cm, because this green
received no irrigation, and the top Scm
were extremely dry.

Since most nematodes are found in
the upper four inches of soil, we do not
recommend sampling any deeper. When
sampling for nematodes, take at least
12 cores (one inch) in the area showing

symptoms. You need to take some
samples in healthy turf, in turf just
beginning to show decline, and in the
damaged area. If the samples are just
pulled from the worst area, the nematode
counts may be low because the grassisin
poor condition. Since nematodes are
obligate parasites, their populations
decline when the grass dies.

Place the samples in a plastic bag,
place vital information on an outside
label (name, location, pesticide history,
etc.), and send it as fast as possible to
arecognized nematode diagnostic labo-
ratory. It’s usually best to mail samples
early in the week to avoid samples sitting
in a post office for the weekend. If you
can’t mail the samples immediately,
store them out of the sun, in a cool
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can he develop an inventory of equipment
that is reliable and will allow him to
produce the best golf playing conditions
possible?

There are three basic premises from
which to work. They are (1) short-term
rentals, (2) long-term leases, (3) direct
purchasing. A well-informed decision
on which premise to work from can only
be made if a thorough system of record
keeping has been used. A review of these
records can readily show which pieces of
equipment are used with the greatest
frequency and which are not. Seldom-
used machines, such as chippers, stump
cutters, and trenchers are obvious candi-
dates to be acquired through renting. A
search of the records would probably
show many other specialized pieces of
equipment that are used only from time
to time through the year. Purchasing
specialized but seldom used pieces of
equipment can tie-up thousands of dol-
lars in inventory. Valuable storage space
is also consumed, making usually tight
maintenance centers more crowded
than need be. The number of clear-cut
cases where renting is the right and
proper thing to do may surprise you.

What about the heart of the equip-
ment inventory, the primary mowing
machines, utility trucksters, sprayers,
tractors and such? Many golf courses
can simply rebuild this equipment
during the off season and by doing so
often keep the equipment in service
well beyond the good sense of economics.
There eventually comes a point at which
time repairing a machine is no longer
monetarily feasible. The superintendent
and club must evaluate the cost of antici-
pated repairs, the cost of replacement
with new equipment, trade-in value, if
any, and the depreciation value of the
present equipment. One standard rule of
thumb often used is to replace the
machine when the total repair cost,
including parts and labor, equals 50
percent of the initial purchase price.
Another says to do so when the cost of
all repairs since the purchase date exceeds
30-40 percent of the new purchase price.

One method of acquiring these
more permanent types of equipment is
through leasing. Leasing is most
appealing to municipalities or to those
clubs that are profit-oriented organi-
zations. Private clubs generally have a
better cash flow, or at least it can be
created through assessments. However,
leasing could be important to them as
well, if the budget is tight and the cost
of borrowing money is high.

Leasing offers many advantages, not
the least of which is flexibility. The terms
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and conditions of many lease agree-
ments can be set to specific terms for
each piece of equipment. They may also
be tailored to coincide with the peaks
and valleys of club income by setting
payment schedules to match the income-
producing months and allowing non-
payment during the few months when
income is negligible.

The most obvious advantage is that
few leases require any cash down
payment. The monthly payments are
paid with today’s dollars, which allows
use of the machinery during payment
and eliminates cash disposal before use.
This conserves working capital and
creates a situation where monies can be
invested in interest-bearing accounts, or
used to finance other needed projects.
Then, too, established credit lines will
remain open and enhanced, enabling the
club to increase its borrowing base.

Leasing may also act as a hedge
against inflation. Most of the payments
made will be with tomorrow’ dollars
and in an inflationary period those
future dollars’ value would be deflated.

From a tax perspective, since rental
payments may be charged directly
as business operating expense, leasing
may offer another advantage. However,
most leases are established based on the
economic life of the machine as opposed
to the tax-depreciable life. Confusing
this issue further will be the Tax Reform
Act of 1986. Leasing companies will
lose the advantage of investment tax
credits and will incur longer depre-
ciation schedules. This still does not
diminish most of the arguments for
leasing, such as conserving credit, shift-
ing unusable depreciation, and easing
cash flow requirements. A thorough
check with an accountant would be in
order, however.

The continuation of lease programs
protects against obsolescence. This
ensures that new and more sophisticated
equipment will always be at the club’s
disposal. Downtime and costly repairs
can be nearly eliminated while the club
enjoys the benefit of the latest tech-
nology used in the creation of superior
playing conditions.

Like any piece of tape, leasing too
has its sticky side. Where there is plenty
of cash available, leasing would be an
uneconomical choice. Any club would
be better off employing its working
capital to the fullest extent. Leasing
will invariably cost more than purchasing
the equipment (the lessor needs to make
a living, too). Just as if the machine was
purchased, the maintenance, unwar-

ranted repairs and insurance will be the
lessee’s responsibility.

There are different opportunities
available when the lease expires. Some
lease agreements offer no trade-in value
at the expiration of the term, resulting
in aloss. Others offer a residual value for
the equipment, and you have the option
of buying it for that price or turning it
back to the lessor. And still other
contracts may require you to purchase
the equipment at a predetermined price,
leaving you responsible for selling it.
This can lead to an awkward situation,
especially if the pre-set residual value
was overstated to create lower, more
convenient lease payments. Situations
that set residual value at the end of the
lease force you to pay that price for the
option to keep or sell the machine. This
scenario may work out well, or it may
not. Obviously there are some risks to
leasing.

The third and perhaps most popular
method of adding to or replacing equip-
ment inventory is that of direct purchase.
The most compelling reason is simply
that buying generally results in lower
overall costs. But how do most clubs go
about making such purchases? Unfortu-
nately the majority wait until they have
to and this places an unexpected (and
equally unpleasant) strain on the
club’s cash flow or forces the club into
borrowing the needed capital. Either
way, a bruised and battered budget is
the precipitated result of poor planning
when it is announced that “We need a
$40,000 machine . . . NOW!”

ast-learning memberships will en-

dure this unnerving situation only
once, after which they embark on some
sort of a planned equipment replacement
program.

One popular way of financing such a
program is to develop a capital equip-
ment purchasing fund. This typically
amounts to allocating a dollar amount
equivalent to 10 percent of the current
year’s operating budget. This practice
can work quite effectively when applied
to those pieces of equipment that may
cost less than $10,000 to $15,000. How-
ever, even if a club has an operating
budget of $350,000, 10 percent would
equal only $35,000. It quickly becomes
evident that it is difficult to replace
a fleet of triplexes or a pair of hydraulic
five-gangs used to mow fairways. The
10 percent concept is better than nothing,
but it can have serious limitations.

Many of the country’s more exclusive
clubs and certain government facilities















Soils in the coastal areas of northern
California, Oregon, Washington, and
British Columbia commonly develop
anaerobic conditions between October
and April of each year, unless they are
properly managed. This time frame is
characterized by heavy winter precipi-
tation, low evaporation, iow light inten-
sity, and continued use of turfgrass
facilities throughout the winter.

When soils become compacted, par-
ticularly under saturated or near-
saturated conditions, the oxygen dif-
fusion rate into these soils is near zero.
Organic materials, which have accumu-
lated in the surface few inches of these
soils, may break down anaerobically,
and many of their components are not
oxidized, but are reduced. There have
been comments from some writers allud-
ing to the fact that sulfur applications
are part of the problem. It should be
common knowledge to these people that
most of the soil’s sulfur is held in reserve
in organic matter. Regardless of whether
we apply the material as elemental sulfur
or if the plant gets it from breakdown
of organic matter is irrelevant from the
standpoint of oxidation and reduction.
Under anaerobic conditions, sulfide ions
are formed instead of sulfate ions, and
one of the end products is hydrogen
sulfide, which is a very foul-smelling
substance. Usually, the resulting color
is also black.

here isn’t much question that under

this total neglect of soil drainage
and aeration, additional sulfur will cause
problems. However, hydrogen sulfide
can be produced without the addition
of any elemental or extraneous sulfur
applications. Sulfide ions can also inter-
act with iron and other micronutrients
to form insoluble sulfides. It is also
common knowledge that most of these
insoluble metal sulfides are usually
black.

The reports from areas of the country
affected by black plague indicate the
soils are somewhat compacted, whether
they be sands or heavier textured soils,
wet, no roots on the turfgrass, and
eventual death of both Poa annua and
bentgrass on putting greens. It is generally
conceded that Poa annua dies first,

followed by bentgrass. It was also alluded
to by some of these people that the con-
dition was significantly improved follow-
ing intensive aerification. I think now
we are getting down to the real root of
the problem.

ANY superintendents have been

obsessed with developing the
fastest greens in town, and the other
superintendents have been forced to
follow suit because their neighbors’
greens were faster than theirs. The
usual methods of developing fast greens
are to 1) cut the grass as closely and as
frequently as possible, including double
and triple cutting, 2) verticutting, 3)
elimination of aerification.

Reduction inirrigation water will also
make the green surfaces firmer and
increase ball speed. What do we do,
however, when the surfaces are hard
and compacted and excessive rainy
periods occur? We should all remember
that the respiration rate of turfgrass
roots increases with increase in tempera-
ture. In the summer, when we get higher
temperatures and rainfall, added to
compacted soils, I think we are spelling
doom unless we have extremely good
drainage and good gaseous exchange
with the soil.

The algae factor has also been men-
tioned. It is not at all uncommon to
see thick algae scums that are slimy and
slippery when wet, leathery and hard
when dry, and literally impermeable to
water or air. Algae usually follows thin
turf and bare ground. These algal scums
can definitely produce anaerobic con-
ditions if the surface is not properly
managed.

There was also comment about sand
layering over slower draining, finer
textured soils. To my knowledge, this
condition has never been observed in
the Pacific Northwest, where we probably
have as long a history or longer than
any other part of the country in sand
topdressing putting greens, tees, fair-
ways, sports fields, and other areas,

If you place one to four inches of sand
through topdressing programs over
slow-draining, fine-textured soils, you
will achieve greater surface stability
during most of the year, but it may not

necessarily always be dry. Wet sand is
generally considered to be more stable
than wet fine-textured soil, since we can
destroy the structure of normal soils
containing silt and clay, and sands have
no structure, since they are single
grained. If anaerobic conditions develop
at the interface between sand and
heavier textured soil, it is obvious we
need to improve our drainage situation.
Since it is nearly impossible to drain
deep, fine-textured soils on flat grades
through artificial drainage techniques
of drain tile, it is important that we try
to practice subsoiling, deep aerification,
or other methods of relieving the satu-
ration, or simply build deeper profiles
of sand. I would ask you, how else can
it be done on a practical basis?

m Lubin wrote an article for Divot
News, from the Southern California
Golf Course Superintendents, a few
months ago describing similar conditions
in southern California, generally in
August of each year. The symptoms on
greens are yellow, especially the Poa.
After a period of time, if not treated, the
Poa will die, but the bent still has a
healthy look. The root system is short-
ened, and there is a black or dark brown
color to the soil, sometimes in bands.
The soil samples have the smell of a
stagnant pond. The symptoms do not
respond to fungicide applications.

He also indicated that in areas of
poor water quality or high salt content
in the soil, salt levels were found to be
high enough to cause severe problems,
due to lack of drainage. We all know
that good infiltration and permeability
and good subsoil drainage are most
essential to the reduction of salts to a
level where plants can survive. Lubin
also points out that good aerification
and water management programs can
shift the equilibrium to one of oxidation
over reduction and create healthy con-
ditions frequently as early as one week.

I hope this will help to clear up
questions our readership may have in
mind, and I would hope that turf
managers remember to practice good
management of soil aeration, compaction
reduction, and good internal drainage
to prevent these problems; there is no
mystery here.
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