(On the Waterfront cont’d.)

of PVC fittings removed from installations and tested, it ap-
pears that the ... observations may not hold true for fittings.
At least the number of cycles to failure may be considerably
less, due to stress concentrations at points of direction change
in the fittings.”’

NEXT MONTH: BURST FAILURE AND LONG TERM
PRESSURE FAILURE

This month’s article is pretty vague. Next month’s will be
more understandable. I'll bet most of you didn’t think I could
write something this exciting. Hope this doesn’t take as long
to type as *“War and Peace™’.

Management of
Fungicide Resistance

by Patricia L. Sanders
Plant Pathology Department
Penn State University

Fungicides can be divided into two groups according to where
they act to protect plants. CONTACT or PROTECTANT
FUNGICIDES are those that stay on plant surfaces and pro-
vide a barrier against the fungi that cause disease. ERADICANT
or SYSTEMIC FUNGICIDES are absorbed by plants, and thus
can work to protect plants from within, in the same way that
antibiotics act to eradicate **germs’” inside human bodies. Most
systemic fungicides also have protectant properties in that they
can provide barriers to fungi on plant surfaces. Systemics have
the advantage of long residual action, protection of plant crowns
and roots. movement within plants to protect newly-formed
tissues, eradication of fungi already inside plants. and protec-
tion from washoff and weathering.

The chief disadvantage of systemic fungicides has been the
problem of resistance to these fungicides in many important turf
pathogens. Resistance in fungi to systemic fungicides occurs
because these fungicides generally poison fungi at only a single
location in their growth and development cycles. It is, therefore.
relatively likely that some individuals will be present in popula-
tions of disease-causing fungi that are able to circumvent or
short-circuit the poisoned site. These individuals will be able
to grow and increase in the presence of the fungicide. With
repeated, continuous application of the same systemic fungicide.
the naturally-resistant individuals in a fungal population will
multiply until the population is composed primarily of fungicide-
resistant individuals, and disease control fails. This has hap-
pened in countries all over the world where systemic fungicides
have been used. In the U.S.A., most of the disease control
failures from resistance to systemic fungicides have occurred
on turfgrass. There are published reports of resistance control
failures of Tersan 1991 on dollar spot, Subdue on Pythium
blight, and Chipso 26019 on dollar spot and pink snow mold.

Identification and development of new fungicides is costly
and time-consuming. Therefore, we must learn to use systemics
in ways that will prolong their useful lives. In order to prevent
or delay fungicide resistance in populations of disease-causing
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(Fungicide Resistance cont’d.)
fungi. it has been suggested that systemic fungicides should be

alternated or used ifz-mixlurcs. H);'-wever. th};re are very few PRECISION BLENDED
published research studies on which recommendations for TOP DRESSING
preventing or delaying fungicide resistance can be based. Altera-
tions will be effective in cases where the resistant individuals
in the population are not as competitive as sensitive individuals.
Thus. the population will fluctuate; the resistant component in-
creasing when the resistance-prone fungicide is applied, and the
more vigorous sensitive component increasing when the
fungicide selection pressure is not present and the alternate
fungicide is being used. Unfortunately, many times the resis- g“? when o« weed —
tant individuals in fungal populations are just as competitive and M W W
vigorous as the sensitive ones. In such cases, an alternating pro-
gram will result in a steady increase in proportion of resistant
members. until finally the population is predominantly resis-
tant — a condition we are trying to avoid. In populations of

Custom blended to your specifications
by our modern equipment.

We sell an air-dried, uniform and
. _ - | free flowing top dressing.
equally-fit resistant and sensitive components, mixtures have
heen found to be effective in keeping resistant proportions stable ASK THE MAN WHO HAS USED IT.
in experimental populations.

Assuming that fungicide mixtures are able to keep resistance
levels stable in fungus populations. they must be effective in
controlling disease. Obviously, we cannot use full rates of

fungicides in mixtures. because to do that would increase finan- H E N RY FR E NZE H

cial and environmental costs. We need to be sure that reduced

rates of fungicides in mixtures will give satisfactory field con- 620 Webster St.
trol of diseases. Field and greenhouse studies have shown that Area Code 708 Algonguin, IL
reduced-rate mixtures can give disease control equal to, and 658-5303 60102

sometimes greater than, the additive control of the individual
mixture partners alone at the reduced rate. Although much more
research is needed. it appears that reduced-rate mixtures can
give acceptable field disease control. as well as delaying pro- / \
blems with resistance.

There are several important things to consider when selec-
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ting fungicides for use in alternations or reduced-rate mixtures. SpeCIal IZIng In
First. only fungicides with different ways of controlling the

target fungus can be used in alternations or mixtures to delay

or prevent control failures resulting from fungicide resistance OIf ou rse

in fungal populations. -

The three systemic fungicides registered for Pythium blight R t

control (Banol, Aliette. and Subdue) have different modes of enova Ions
action. and therefore. can be used in alternations or two-
component. half-rate mixtures for resistance management and

disease control. Three-component. third-rate mixtures of . Tees « Greens » Traps , Fairways
Banol/Aliette/Subdue may also be effective for these purposes. ; | llati
but research to test this is not completed. * Hydroseedlng « Plant Installation -

The broad-spectrum systemic fungicides that control other turf
diseases fall into three groups according to their mode of ac- e
tion: the benzimidazoles (Tersan 1991, Fungo 50. CL 3336). f
the dicarboxymides (Chipco 26019, Vorlan). and the sterol in- don Iore
hibitors (Banner. Bayleton. Rubigan). Any fungus that is resis-
tant to one of the benzimidazole fungicides will be resistant to
them all. The same is true within the dicarboxymide and sterol-
inhibitor groups of fungicides. Therefore. for resistance manage-
ment. broad-spectrum systemic fungicides must be mixed or
alternated BETWEEN but not WITHIN groups. Systemic
fungicides may also be mixed or alternated with any contact
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fungicide that will give the disease control desired. Certified Member: American Society of Landscape Architects
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In addition to mode of action differences. the length of disease
control provided by mixture components must be matched to
avoid resistance selection. If a short-residual fungicide is in-
cluded in a mixture for delaying resistance. an interspray of
the short-residual chemical probably will be necessary.

If they are available. it is probably much better to use systemic
fungicides in mixtures for resistance management. The reason
is that the turfgrass plant itself can “*unmix™ mixtures of con-
tact and systemic fungicides. If vou apply a contact/systemic
mixture. the mixture will be present on plant surfaces. but the
systemic fungicide will be present alone inside the plant. As
an example. in the case of a Subdue/Fore mixture. Subdue alone
will be acting against Pythium that already has invaded the
plant. For this reason mixtures of systemics are safer for
resistance delay than contact/systemic mixtures.

The management of fungicide resistance in populations of
disease-causing fungi is an area where much more research is
needed. Additive. synergistic. or antagonistic effects may be
possible with particular fungicide mixtures. It is. therefore. im-
portant that alternations and mixtures of various fungicides be
tested. both for disease control and for resistance delay. in as
many use settings and turfgrass/pathogen systems as possible.

Although there is much more we need to know about how
we can best use systemic fungicides to avoid disease control
failures from fungicide resistance in fungal populations. one
thing is clear. We cannot safely use any systemic fungicide
repeatedly and exclusively for disease control. Sensible and pru-
dent use of systemic fungicides dictates diversity in chemicals
used. Turf managers should be very skeptical of recommenda-
tions suggesting that any systemic fungicide can be used alone
and continually without risk of resistance problems.
Editor’s Note: Brian Bossert sent me this article as a follow-
up on work Peter Hahn was doing at Ridgemoor C.C.

“The Good News Is ...”’

by Vicki Lynn Sims, C.P.A.

THE GOOD NEWS IS ...

There are many income items which we receive tax-free.
These qualify, because of their natures, under the Internal
Revenue Code as ‘“‘income exclusions™.

JOB RELATED EXCLUSIONS

These payments benefit the employee, truly serve as com-
pensation, provide a tax deduction for the employer. and are
not taxed to the employee. In the case of the non-profit employer
(as are many golf clubs), there is no need for the tas deduc-
tibility, but any exclusion available to the employee is still
important.

MEDICAL COVERAGE

The most common area of income exclusion, this coverage
represents TWO nontaxable benefits. We do not pay tax on the
value of th premium paid on our behalf, and we do not pay tax
on the value of the care provided.

DEPENDENT CARE ASSISTANCE

This is one of the best. but least used. employee benefits
available. The employee may exclude amounts paid by the
employer for furnishing dependent care on behalf of the
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employee. The employer directly pays the day care, nursing
care. etc., the employer deducts the payment as an employee
benefit and the employee is not taxed on the payments. The
payments are excludable, up to the amount of earned income
(for a married employee. the earned income of the lower earn-
ing spouse). subject to a $5000 a year limit ($2500 for married
filing separately). Special rules apply to the situation in which
one spouse is a student or is incapacitated.
MEALS & LODGING

The value of meals or lodging and utilities furnished to an
employee and the employee’s family for the convenience of the
employer generally is not taxable. The exclusion does not app-
ly if the employee can take cash instead. The exclusion related
to housing applies only if the employee must accept the lodg-
ing on the employer’s premises as a condition of employment.
GROUP LEGAL SERVICES

Amounts contributed by an employer to a group legal ser-
vices plan may be excluded from income by employees, within
limits. This exclusion was scheduled to expire after 1988, but
has been extended until September 1990 by this Fall's tax act.,
the Omnibus Budget Reconciliation Act of 1988 (OBRA).
EDUCATIONAL ASSISTANCE

Employees may exclude the first $5.250 in educational
benefits provided under an educational assistance program of
the employer. This exclusion was also set to expire after 1988,
but has been extended by OBRA until September 1990.
FRINGE BENEFITS
* No additional cost services (course play privileges. flights
for airline personnel) provided by an employer to an employee
for free, or at a reduced price, are excludable from the
employee's income provided:
(1) the services are for sale to customers in the ordinary course
of business. and
(2) the employer incurs no substantial additional cost in pro-
viding such services.
* Qualified employee discounts may be excluded if the pro-
perty or services are ordinarily offered for sale to customers.
There are no exclusions for discounts on personal investment
or real property.
* Working condition fringes include travel advances, the use
of a company car, employer provided vehicles and employer
provided parking.
® Travel advances are excluded if the employee uses the ad-
vance for specific activities that are deductible, proves that pay-
ment was made, and returns any excess to the employer.
* Use of a company car for business purposes is excludable.
Some ‘“‘merely incidental’’ personal use may qualify as ex-
cludable (de minimis fringe). but use of the vehicle to commute,
according to the tax code, is to be included in income. There
are many employers who do not follow this reporting require-
ment. That is between them and the IRS, though it is possible
that the employee could be assessed tax should a dispute arise.
* An employer-provided vehicle used in an employer’s
business is not included in your income. However. if you also
use that vehicle for commuting or other personal purposes. or
use it in another trade or business. the value of such use is in-
cludable in your income. Please see USE OF A COMPANY
CAR, above. for further comment.
® Parking provided by the employer may be excluded. whether
the employers pays directly or pays a parking allowance to the
employee. (cont’d. page 24)



