AN INDEPENDENT NEWSLETTER FOR TURF MANAGERS

Turf Grass

Selecting composts to improve your turf

by Dr. Peter Landschoot and Mr. Andrew McNitt

or landscapers and grounds managers
looking for ways to improve marginal or
poor soils, compost may be the best deal
around. In many cases, compost production
sites are located near areas of intensive turf
use, providing a readily-available and inex-
pensive source of organic matter. In many
cases, compost is cheaper than topsoil.
Composts are used as soil amendments
during turfgrass establishment, as surface ap-
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Town of Vienna, Virginia, street maintenance worker David Sherwood tends the municipal compost pile.

Photo by Les Crandell

plications (topdressing) on established turf, and
as low-analysis fertilizers. In clay soils, a good
quality compost will increase permeability to
air and water, enhance aggregation of soil par-
ticles, reduce surface crusting and compaction,
and provide plant nutrients. In sandy soils, the
organic matter in compost will increase water
holding capacity and nutrient retention, supply
nutrients and increase microbial activity. The
effects of good quality composts on turf include
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faster establishment, improved density and color, in-
creased rooting, and less need for fertilizer and irriga-
tion.

Before jumping on the compost bandwagon it is
important to realize that not all composts are alike.
Composts are made from many different materials,
including municipal solid waste, leaves and grass clip-
pings (yard trimmings), sewage sludge (biosolids), ani-
mal manures, paper mill by-products, and food waste,
just to name a few. Depending on the source, composts
may vary substantially with respect to their influence on
soil properties and turf quality.

What to look for

Because of the tremendous variation in compostable
materials, it is important to have some basis for determin-
ing a specific compost’s suitability for use on turf. Ideally,
the product in question has been field-tested at a university
or has been used successfully by other turf professionals.

A compost with a proven track record can take some
of the guess work out of the selection process provided
that the product is consistent from batch to batch.

Whether you are using a field-tested product or a
compost that has never been used on turf, it is wise to
obtain a sample of the compost prior to use and examine
it for undesirable objects and peculiar or offensive
odors. If the producer does not have an analysis of
chemical and physical properties, submit a representa-
tive sample to a laboratory that will conduct appropriate
tests and provide recommendations that you can under-
stand. Some basic guidelines for evaluating the suit-
ability of a compost for use on turf follows.

Appearance

Although the appearance of composts will differ
slightly among products, the color of the end product
should resemble a dark topsoil and should be friable
(loose and crumbly). It should be free of large stones,
large pieces of wood, trash (especially glass), and other
objectionable objects. For use in surface applications on
high-cut turf (about 2 inches) a compost should pass
through a 3/8 inch screen and preferably a 1/4 inch
screen. Composts with slightly larger particles can be
used as soil amendments if thoroughly tilled into the
soil prior to seeding or sodding.

Odor

A good quality compost should have an ‘earthy’
aroma (similar to that of a woods or forest) and should
not emit peculiar or offensive odors (such as a strong
ammonia or sulfur smell). Peculiar or offensive odors
may be an indication that the compost is not mature (not
fully composted). Immature composts may have ad-
verse effects on turf and should not be used.

Field tips

Application methods

Use these guidelines as a general guide.
Higher or lower values for a given property
don’t necessarily mean the compost is unac-
ceptable for turf use. Some composts meet
these basic criteria, but other properties may
make them unsuitable for use on turf.

Soil incorporation

In most cases, composts are applied to the
soil surface at a rate between a one inch layer
(approximately 3.1 cubic yards per 1000 ft?)
and a two inch layer (about 6.2 cubic yards per
1000 ft?) then incorporated into the soil to a
depth of 4 to 6 inches. In order to get maxi-
mum performance from your application, make
sure the compost is thoroughly mixed with the
soil and is not forming a layer at the soil
surface. Depending on the material, this may
require several passes with rotary tilling equip-
ment. The lower rate (1 inch layer) is better
suited for marginally-good soils and the higher
rate (2 inch layer) for sandy soils, clay soils, or
subsoils low in organic matter. We have found
that if more than two inches are used, it may be
difficult to mix the material 4 to 6 inches into
the soil. On clay or compacted soils, it is
helpful to rototill the soil first, then apply the
compost and incorporate.

Although higher nutrient-containing com-
posts, such as biosolids compost or composted
animal manures, can usually supply enough
nutrients for good establishment, some com-
posts (such as those made from yard trim-
mings or municipal solid wastes) may require
additional phosphorus and potassium as well
as starter fertilizer for vigorous seedling
growth. Although many composts can raise
the pH of slightly acid soils, for soils with a
very low pH (below 5.5) additional lime may
be required. If you plan to use a compost with
a high soluble salt concentration, make sure to
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irrigate the site thoroughly several times in
order to leach the salts before seeding.

Use on established turf

Composts are frequently used as surface
applications (topdressings) on established
turf. This practice is one means of gradu-
ally incorporating organic matter into the
soil without causing extensive disruption of
the surface. The two most limiting factors
with this practice are finding suitable appli-
cation equipment and working the material
into the soil.

Since compost is light and bulky, a
spreader with a large hopper is preferred.
Modified manure spreaders with conveyor
belts and brushes mounted on the back are
ideal for spreading compost over large ar-
eas. Conventional tractor-mounted fertil-
izer spreaders have been used successfully,
but may require many refills.

When applying compost as a topdressing,
it is important to apply a thin layer (about 1/
4 inch) and work it into the soil. Successive
applications of thick layers without soil
incorporation will result in a build-up of
organic matter that may promote rapid sur-
face drying and form a layer that restricts
water infiltration and rooting into the soil.
The best way of incorporating compost into
the soil is through aeration. We have ob-
served successful applications on athletic
fields where the compost is applied first,
followed by several passes with an aerator
equipped with hollow-tines and a steel drag
mat attached. The drag mat will break-up
the cores and mix the compost with the soil,
dragging some of the mix back into the
holes. This operation is best performed dur-
ing cool/moist seasons when grass is actively
growing. Aeration and dragging can be stress-
ful to the turf during hot, dry weather.

Weed seeds

If a compost product has been properly composted
and stored, weed seed contamination will not be a
problem. The composting process should destroy nearly
all viable seeds. Occasionally, temperature control in
some composting operations is not monitored adequately
and some weed seeds survive. Another source of con-
tamination is from weed plants growing on compost
piles that have been stored outdoors for long periods. If
these weeds are not controlled they can deposit seeds in
the compost.

Although a few weed seeds do not necessarily pre-
clude the use of a compost as a soil amendment for turf,
a large amount of difficult-to-control weeds may force a
contractor to redo the establishment. Even though weed
seed contamination of compost is rare, if you are using
a compost for the first time, you may want to inspect the
production site to make sure that weeds are not growing
in and around the compost piles.

Moisture content

The moisture content of a compost is important
where an even application and uniform mixing with soil
is desired. Composts with moisture contents between 30
and 50% are usually ideal for handling, surface applica-
tions, and soil incorporation.

Wet composts (greater than 60% moisture content)
tend to form clumps and do not spread evenly when
applied as topdressings. Rototilling wet material into
soil may result in poor mixing and a less-than-desirable
establishment. Wet composts are also heavy and diffi-
cult to handle.

A dry compost (less than 20% moisture content) is
easy to handle and spreads easily, but may produce
excessive dust. On windy days, the dust may leave a film
on windows or siding. Dust may be inhaled or get into
the eyes of the applicator. Dry composts that are high in
organic matter content tend to ‘float” on the soil surface
while attempting to incorporate them. In this case, the
equipment operator may have to spend more time and
effort working the material into the soil.

Organic matter

When using composts as organic matter supple-
ments, keep in mind that not all of the product is organic.
In fact, some composts contain less that 50% by weight
of organic matter. Organic matter content can be deter-
mined by a lab test, but the most common procedure
employed by laboratories will consider everything that is
combustible as organic matter (including wood chips,
bark, leaves, and possibly even garbage). Hence, a lab
test may not tell you everything about the quality of the
organic matter. Although it is impossible to determine
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how much organic matter is present simply by looking at
the product, a visual examination may tell you if the
compost contains mostly humus-like material or if it is
mostly undecomposed material, such as wood.

An estimate of organic matter can be expressed in
several different ways on soil test reports. The most
common designation is percent organic matter by weight.
Some test labs report a value called ‘ash’ content. Ash
is the mineral matter that remains after the compost
sample has been subjected to extremely high tempera-
tures in a furnace. Assuming that everything that was
burned-off in the furnace is organic matter, the amount
of ash can be subtracted from 100 to provide an estimate
of percent organic matter. For example, an ash content
of 20% means that there is an estimated 80% organic
matter in the sample.

Carbon to nitrogen ratio

The amount of carbon (C) relative to the amount of
nitrogen (N) in a compost product is an important
indicator of nitrogen availability. The C:N ratio of a
compost should fall below 30:1. If above 30:1, soil
microorganisms can immobilize nitrogen making it
unavailable to the turf. Fortunately, most commercial
composts have C:N ratios of 20:1 or below.

Nutrients

When compared with fertilizers, composts generally
contain low amounts of plant nutrients. Whereas a small
amount of quick-release nitrogen (ammonium) is present
in some composts, most nitrogen is in the organic form
and is slowly available to turf. Studies with composted
biosolids show that only about 10% of the total nitrogen
is available to plants during the first growing season.
Little is known about the nitrogen release characteris-
tics of other composts.

Other nutrients, such as phosphorus, potassium,
calcium, and magnesium can be present in significant
quantities in composts. Some composts, however, may
contain very low concentrations of one or more of these
nutrients. Thus, fertilizer supplements may be required.

Typically, large amounts of compost must be applied
to suppoly all or most of the turf’s nutrient requirements.
This is difficult to achieve with surface applications
since only a small amount of material can be applied.
However, a 1 or 2 inch layer of compost tilled 4 to 6
inches into a soil can supply all of the nutrients neces-
sary for turf growth and development for an entire year
and possibly longer. The amount of nutrients supplied
by a compost depends on its source (animal manure
composts are typically higher in plant nutrients than
yard waste composts) and the availability of the nutri-
ents. More research is needed on the availability of
nutrients from different composts.

pH of most composts

The pH of most composts is between 6.0 and 8.0, a
range favorable for turf root growth. A few composts,
however, fall outside of this range. The pH of a compost
may be detrimental to turf when very high (greater than
8.5) or very low (less than 5.5). Extremes in pH may

Guidelines for
choosing a compost

Appearance and odor

Brown to black
1/4 to 3/8 inch
1/4 to 1/2 inch
Earthy or mouldy

Color

Size (surface applications)
Size (incorporated)

Odor

Physical properties
30 to 50 %

More than 25 %
Less than 75 %

Moisture content
Organic matter
Ash

result in reduced availability of some plant nutrients
and/or toxicity problems. In a turf establishment study
at Penn State we noticed seedling inhibition following
incorporation of a 2 inch layer of poultry manure com-
post (pH of 9.1) into a clay loam soil. It is likely that the
high pH and presence of ammonium in the compost
caused ammonia toxicity and subsequent death of the
seedlings. Fortunately, most soils are buffered against
rapid and drastic changes in pH and even composts with
extremes in pH may not alter the overall soil pH a great
deal. To be on the safe side, however, try using materials
with a pH as near to neutral (7.0) as possible.

Metals

Composts made from sewage sludges often have
higher metal concentrations than those made from other
sources. State and federal agencies have established

4 « TURF GRASS TRENDS « DECEMBER 1994



maximum allowable levels of metals in biosolids composts
that are to be used for land application. Even though
turfgrass is not a food-chain crop and is more tolerant of
metals than many other plants, composts usually have to
meet the same standards set for other crops. In Pennsylva-
nia, the Department of Environmental Resources monitors

Chemical properties

Carbon:nitrogen ratio Below 30:1

Nitrogen 0.4 to 3.0 %

Phosphorus 02t 1.5%

Potassium 0.4 to 1.5 %

pH 5.8 to 8.0
Biological properties

Weed seeds None to very few

Use these guidelines as a general guide. Higher or
lower values for a given property don’t necessarily
mean the compost is unacceptable for turf use. Some
composts meet these basic criteria, but other properties
may make them unsuitable for use on turf.

the level of metals in biosolids compost. There are several
biosolids composts that have been used successfully in
Pennsylvania that fall well below the State’s maximum
allowable metal concentrations for land application.

Soluble salts

For various reasons, high soluble salt concentrations
may be present in some composts. Excessive soluble salts
can cause injury to turf by reducing water absorption, by
toxicity, or by a combination of the two. A common
question concerning soluble salts is: at what salt concentra-
tion will turf injury occur? The most truthful answer is that
it depends on the type of salt, the salt tolerance of the turf,
and how the compost will be applied.

Most soil laboratories can analyze composts for salt
content. However, the salt concentration by itself may be
somewhat misleading since the zype of salt may be the more
important factor in determining plant injury. For example,

salts containing sodium are more toxic to turfgrasses
than potassium salts.

Turfgrass species and varieties vary in their toler-
ance to soluble salts. Salt sensitive grasses such as
Kentucky bluegrass may be injured at salt concentra-
tions having a conductance of about 3 msiemens/cm
in the germination and seedling stage (turfgrasses
are particularly vulnerable in the early stages of
growth). A moderately-tolerant grass, such as tall
fescue, may be injured at much higher levels (be-
tween 6-10 ms/cm).

The method of compost application may also
influence the degree of salt injury. When com-
posts are incorporated into soils, the salt concen-
trations are greatly diluted. Irrigation further
diminishes salt concentrations by leaching them
out of the root zone. In a recent establishment
study at Penn State, we incorporated a mushroom
compost with a soluble salt content of 8.10 ms/cm
into a clay loam soil and irrigated daily until
Kentucky bluegrass seeds germinated (approxi-
mately 20 days). Despite this high salt concentra-
tion, no noticeable seedling inhibition occurred,
presumably due to the dilution effect of soil incor-
poration and leaching. It should be noted that the
salts were primarily composed of potassium and
calcium and that the results might have been
different if higher levels of sodium were present.

Surface applications of high-salt composts may
cause injury to established grasses. Always irrigate
to leach salts from the compost/soil mix immediately
following application to avoid the possibility of salt

injury.
Summary

The preceding guidelines serve as a general guide.
Some composts may meet these criteria but could
have other properties that make them unsuitable for
turf use. Others may have properties that do not fall
within these guidelines, yet are acceptable for use in
some situations. When choosing a compost as a soil
amendment or for surface application it is important
that you are familiar with the product and how it will
affect the turf. If you plan to use compost in your
business, try to find a product that is consistent from
batch to batch and preferably one that has been
thoroughly researched and/or used successfully by
other turf professionals.

If you are unfamiliar with the product, be sure to
examine it for color, objectionable objects, particle
size, and odors. It may be worth your while to visit
the site where the compost is stored to make sure it is
not contaminated with weeds or weed seeds. Other
important considerations are moisture content, or-
ganic matter content, C:N ratio, nutrients, pH, met-
als, and soluble salts. [ |
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1992 Subject index

Editor’s Note: As a service to our readers, Turf
Grass Trends is including this cumulative subject index
Jfor 1992

A

Able 1 Kentucky bluegrass, June 1992: 5
acidic soil, Nov/Dec 1992: 1, Nov/Dec 1992: 5
actinomycetes, defined, Nov/Dec 1992: 10
Acylanines, systemic fungicide, Premier 1992: 5
Adelphi Kentucky bluegrass, June 1992: §
aerification, defined, June 1992: 8
aggregation

defined, Nov/Dec 1992: 10

process, Nov/Dec 1992: 6
Agriculture, U.S. Dept. of,

Beltsville Agricultural Research Center and NTEP, Sept/

Oct 1992: 1

Aliette™ systemic fungicide

for Pythium Blight, August 1992: 11

for Pythium root rot,, Premier 1992: 3, Premier 1992: 4

for turfgrass disease control, Premier 1992: 5
alkaline materials, defined, Nov/Dec 1992: 10
alkaline soil, Nov/Dec 1992: 1, Nov/Dec 1992: 5
America Kentucky bluegrass, June 1992: 5
ammonia volatilization, Premier 1992: 9
Anilazine contact fungicide, Premier 1992: 5
anion, defined, Nov/Dec 1992: 10
annual bluegrass diseases of, June 1992: 1
Aqua Mulcher, Premier 1992: 16
AquaGro S soil wetting agent, Premier 1992: 16
Aqua-Tel sensor, July 1992: 11
asymptomatic, defined, June 1992: 8

B

Banff Kentucky bluegrass, June 1992: 5
Banner™ systemic fungicide, Premier 1992: 5, June 1992: 3
Banol™ systemic fungicide
for Pythium Blight, August 1992: 11
for Pythium root rot,, Premier 1992: 3, Premier 1992: 4
for turfgrass disease control, Premier 1992: 5
Baron Kentucky bluegrass, June 1992: 5
Bayleton™ systemic fungicide
for Summer Patch, June 1992: 3
tumors in laboratory mice, August 1992: 11
for turfgrass disease control,, Premier 1992: 5
Beltsville Agricultural Research Center and NTEP, Sept/Oct
1992: 1
Bendiocarb restricted-use pesticide, July 1992: 5
Benomyl systemic fungicide
for Summer Patch, June 1992: 3
for turfgrass disease control, Premier 1992: 5
bentgrass
and Curvularia Blight, August 1992: 4
and evaluation programs, Sept/Oct 1992: 1
and Rhizoctonia zeae pathogen, August 1992: 2
bentgrass/annual bluegrass putting greens, Premier 1992: 1
Benzimidazoles, systemic fungicide, Premier 1992: 5
bermudagrass, and billbugs, July 1992: 10
billbugs
and bluegrass, July 1992: 10

and fine fescues, July 1992: 10
New Jersey study on feeding habits, July 1992: 6
species in New Jersey, July 1992: 10
study in eastern Nebraska, July 1992: 10
biological pest control, Premier 1992: 13
biomass, defined, June 1992: 8
bio-pesticides, Sept/Oct 1992: 11
Bipolaris spore, August 1992: 3
bluegrass (Poa annua and P. pratensis), Premier 1992: 1
Boron (B)
available forms and ion charges, Nov/Dec 1992: 1
and soil pH, Nov/Dec 1992: 4
Bristol Kentucky bluegrass, June 1992: 5
Brown Patch
causes, August 1992: 1—3
and excessive rates of nitrogen, August 1992: 2
and fungicides, August 1992: 2—3
and management practices, August 1992: 2
Brown Patch Pythium Blight, Premier 1992: 7
buffer pH, Nov/Dec 1992: 6
defined, Nov/Dec 1992: 7, Nov/Dec 1992: 10. See also soil,
pH conditions
buying decisions, grass seed, Sept/Oct 1992: 1, Sept/Oct
1992: 3, Sept/Oct 1992: 6

e
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calcareous materials, defined, Nov/Dec 1992: 10

calcitic limestone, Nov/Dec 1992: 8

Calcium (Ca)
available forms and ion charges, Nov/Dec 1992: 1
deficiency and Pythium (cottony) Blight, August 1992: 6
and Percent (%) Base Saturation (P.B.S.), Nov/Dec 1992: 8
and soil pH, Nov/Dec 1992: 4, Nov/Dec 1992: 7

California
ruling on Material Safety Data Sheets (MSDS), July 1992: 9
theft of pesticide, Sept/Oct 1992: 11

Canadian study on balanced fertilizers, Sept/Oct 1992: 11

Carbamates, systemic fungicide, Premier 1992: 5
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1992 Subject Index

Carbaryl insecticide, July 1992: § symptoms, August 1992: 4
Carbon (C), in soil, Nov/Dec 1992: 1 Curvularia geniculata, August 1992: 4
carbonic acid, Nov/Dec 1992: 5 Curvularia inaequalis, August 1992: 4
carcinogens, and pesticide products, August 1992: 11 Curvularia intermedia, August 1992: 4
cation, defined, Nov/Dec 1992: 10 Curvularia lunata, August 1992: 4
Cation exchange capacity (C.E.C.) Curvularia protuberata, August 1992: 4
defined, Nov/Dec 1992: 10, Nov/Dec 1992: 11 Curvularia spore, August 1992: 4
in soil sampling, Nov/Dec 1992: 2 Curvularia trivolii, August 1992: 4

in soil test report, Nov/Dec 1992: 7
Challenger Kentucky bluegrass, June 1992: §
checklist, hazardous waste water, July 1992: 8
Chemical Manufacturers Association
standards for Material Safety Data Sheets (MSDS), July
1992: 9
chinchbugs
and fine fescues, July 1992: 10
reducing with dethatching, July 1992: 10
Chipco 26019™ systemic fungicide, Premier 1992: 5
chlordane
defined, July 1992: 7
for grub control, July 1992: 4
Chlorine (Cl), available forms and ion charges, Nov/Dec
1992: 1
Chloroneb fungicide, Premier 1992: 4, August 1992: 11
Chlorothalonil contact fungicide, Premier 1992: 5, June 1992: 7
Chlorphryfos insecticide, July 1992: 5
classic disease infection triangle, Premier 1992: 6
clay loam, Nov/Dec 1992: 11
Clean Water Act, Premier 1992: 11
Cleary 3336™ systemic fungicide, Premier 1992: §
Cochliobolus sativus (=Bipolaris sorokiniana)
control strategies, August 1992: 4
factors, August 1992: 3
and Kentucky bluegrass, August 1992: 3 Goosegrass, silver crabgrass
and ryegrass, August 1992: 3
symptoms, August 1992: 3

Columbia Kentucky bluegrass, June 1992: 5 D
compaction. See also soil, compaction Daconil 2787™ contact fungicide, Premier 1992: 5, June 1992: 7
defined, June 1992: 8 decomposition, Nov/Dec 1992: 11—12
Patch disease co-factor, Premier 1992: 8 Degree Day modeling
compost-amended topdressings, August 1992: 2 defined, July 1992: 7
conidia and life cycles of turf-damaging insects, July 1992: 6—7
and Cochliobolus sativus, August 1992: 3 dethatching
and Curvularia Blight, August 1992: 4 expense of, August 1992: 10
defined, June 1992: 8 to reduce chinchbug problems, July 1992: 10
Connecticut survey of natural predators, July 1992: 5 Diazinon insecticide, for grub control, July 1992: 4, July
contact fungicides,, Premier 1992: 4—5 1992: 6—7
Control™ fungicide, Premier 1992: 4 Dicaboxides systemic fungicide, Premier 1992: §
Copper (Cu) Dollar Spot
available forms and ion charges, Nov/Dec 1992: 1 infection and symptom relationships, Premier 1992: 7
and soil pH, Nov/Dec 1992: 4 patches, Premier 1992: 2
Core Sample Observation Form, soil, Nov/Dec 1992: 9 ratings of Kentucky bluegrass cultivars, Sept/Oct 1992: 6
cottony blight. See Pythium (cottony) Blight dormancy, defined, Premier 1992: 4
crown infections, August 1992: 6 drift control agents, Premier 1992: 13
crown rot drought stress
damage, Premier 1992: 1—2 contributing conditions, August 1992: 7, August 1992: 8,
defined, Premier 1992: 4 August 1992: 9
infections, June 1992: 1 control strategies, August 1992: 10
Curvularia Blight identification form, August 1992: 9
biology and symptoms, August 1992: 4 and management practices, August 1992: 7
causes, August 1992: 4 materials to reduce water needs, August 1992: 7
control strategies, August 1992: 4—5 and soil environment, August 1992: 7
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1992 Subject Index

dry encapsulation, Premier 1992: 13
Dylox insecticide
for grub control, July 1992: 4—S5, July 1992: 6—7
tumors in laboratory mice, August 1992: 11
Dyrene™ contact fungicide, Premier 1992: 5

E

earthworms
effect of pesticides on, July 1992: 10
and thatch layer samples, July 1992: 10
Eclipse Columbia Kentucky bluegrass, June 1992: 5
endophyte, defined, July 1992: 7
Enmundi Columbia Kentucky bluegrass, June 1992: 5
Entotech, Inc. vs. Mycogen, Inc. lawsuit, Sept/Oct 1992: 10
environmental issues, July 1992: 11
Environmental Protection Agency (E.P.A.)
and granular formulation of Triumph, Sept/Oct 1992: 10
investigation of granular pesticides, August 1992: 11
pesticide information hotline, August 1992: 11
Storm Water Hotline, Premier 1992: 11
suit against Miles, Inc., August 1992: 11
epidemiology, defined, Premier 1992: 4
epsom salts applications, Nov/Dec 1992: 8
Estate Columbia Kentucky bluegrass, June 1992: 5
Ethazole fungicide, Premier 1992: 4, August 1992: 11
Ethoprop restricted-use pesticide, July 1992: 5
Ethyl Phosphonates, systemic fungicide, Premier 1992: 5
Etridiazole contact fungicide, Premier 1992: 5
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F

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
support of posting, July 1992: 9
Fenarimol systemic fungicide
for Summer Patch, June 1992: 3
for turfgrass disease control, Premier 1992: 5
fertilizer, Premier 1992: 9
Canadian study, Sept/Oct 1992: 11
improving efficiency of, July 1992: 10
and Pythium-infected turf, Premier 1992: 2

and regulatory issues, Premier 1992: 11
and Summer Patch, June 1992: 4, June 1992: 7
field performance tables, turfgrass, Sept/Oct 1992: 5
fine fescue
diseases of, June 1992: 1
and drought stress, August 1992: 8
and evaluation programs, Sept/Oct 1992: 1
high maintenance impact on, July 1992: 10
and Rhizoctonia zeae pathogen, August 1992: 2
flocculation, Nov/Dec 1992: 6
foliar disease
and air temperatures, August 1992: 3
and fungicides, Premier 1992: 5
linear relationship between infection and symptoms, Pre-
mier 1992: 6
on residential, commercial, and golf course turf, August
1992: 1
foliar mycelium
defined, Premier 1992: 4
evidence of, Premier 1992: 2
and Pythium Blight, August 1992: 6
foliar Pythium. See Pythium (cottony) Blight
Fore™ contact fungicide, Premier 1992: 4, Premier 1992: §
Fosetyl Al systemic fungicide, August 1992: 11
for control of Pythium root rot diseases, Premier 1992: 4
for turfgrass disease control, Premier 1992: 5
fungal pathogens, and scarab grubs, July 1992: 3
fungi
and alternatives to pesticides, July 1992: 5
causing leaf-blighting symptoms, August 1992: 1
Fungicide II™, Premier 1992: 4
fungicides
choosing, Premier 1992: 3
contact,, Premier 1992: 4—5
for the control of root-rotting Pythium diseases of turfgrasses,
Premier 1992: 4
for controlling Summer Patch, June 1992: 3
and Pythium Blight, August 1992: 11
resistance to, Premier 1992: 5
and Summer Patch, June 1992: 7
systemic,, Premier 1992: 4—5
used for turfgrass disease, Premier 1992: 5
Fungo 50™ systemic fungicide, Premier 1992: 5
Fungo fungicide, June 1992: 3
Fusarium Blight
affecting cool season turfgrasses, June 1992: 1
and Patch diseases, Premier 1992: 8
Fusarium Roseum, Premier 1992: 8

G

genetic color
mean rates, Sept/Oct 1992: 9
ratings of Kentucky bluegrass cultivars, Sept/Oct 1992: 5
genetically engineered bacteria, Sept/Oct 1992: 11
Glade Columbia Kentucky bluegrass, June 1992: 5
golf course
disease effects, Premier 1992: 1
and foliar disease, August 1992: 1
and isofenphos, July 1992: 4
poisoning of geese, Long Island, July 1992: 4
granular pesticides, August 1992: 11
grass seed buying decisions, Sept/Oct 1992: 1, Sept/Oct
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1992 Subject Index

1992: 3, Sept/Oct 1992: 6
grease spot. See Pythium (cottony) Blight
Great Western Seed Co.
vs. Oregon Dept. of Agriculture and Oregon State Univer-
sity, August 1992: 11
grubs
control strategies, July 1992: 4, July 1992: 7
insect predators and parasites, July 1992: 2—3
and insecticide use, July 1992: 1
locating and controlling, July 1992: 1—2
gypsum applications, Nov/Dec 1992: 8

H

hazardous materials, transporting, July 1992: 9
hazardous waste
generators, Premier 1992: 11
regulations, July 1992: 9
hazardous waste water checklist, July 1992: 8
Helminthosporium leaf spots and blights, August 1992: 3
herbicide exposure, Premier 1992: 9
Heterorhadditis bacteriophora nematodes, July 1992: 3
high-endophyte grass varieties, July 1992: 7
home lawn, Premier 1992: 9
and chinchbug infestation, July 1992: 10
disease effects, Premier 1992: 1
and foliar disease, August 1992: 1
humic acid
defined, Nov/Dec 1992: 10
and flocculation, Nov/Dec 1992: 6
humus, defined, Nov/Dec 1992: 11
hybrids, turfgrass, Sept/Oct 1992: 9
hydrated lime applications, Nov/Dec 1992: 8
Hydrogen (H)
and Percent (%) Base Saturation (P.B.S.), Nov/Dec 1992: 8
in soil, Nov/Dec 1992: 1
hydrogen ions, and soil pH, Nov/Dec 1992: 6
hydroxylions, in high soil pH levels, Nov/Dec 1992: 6

I

infection and symptom relationships, Premier 1992: 7
infection period, defined, Premier 1992: 4
Infrared or Radio Data-Lynx computerized telemetry system,
July 1992: 11
inoculate, defined, June 1992: 8
inoculum, defined, Premier 1992: 4
insecticide
effect of sunlight (UV) on, July 1992: 3
for grubs, July 1992: 1
ion exchange
sites, defined, Nov/Dec 1992: 10
and soil pH, Nov/Dec 1992: 4
ions, defined, Nov/Dec 1992: 10
Iprodion systemic fungicide, Premier 1992: 5
Iron (Fe)
available forms and ion charges, Nov/Dec 1992: 1
and soil pH, Nov/Dec 1992: 4
irrigation
and drought stress, August 1992: 7—8, August 1992: 10
and soil pH, Nov/Dec 1992: 5
Isazophos restricted-use pesticide, July 1992: 5
Isofenphos insecticide
defined, July 1992: 7

for grub control, July 1992: 4, July 1992: 6
isolates, defined, June 1992: 8
Israeli scientists, stucy on nitrogen uptake, Sept/Oct 1992: 11

J

Japanese beetles
bacteria for infecting, July 1992: 6
and Degree Day modeling,, July 1992: 6—7
eating and egg-laying habits, July 1992: 6
feeding sites, July 1992: 1
and high-endophyte grass varieties, July 1992: 7
insect predators and parasites,, July 1992: 2—3
life cycle,, July 1992: 1—2
management of,, July 1992: 1—3
monitoring adult populations, July 1992: 7
and pathogenic nematodes,, July 1992: 5—6
Pheromone (sex hormone) traps for, July 1992: 3
populations and soil temperatures, July 1992: 3
reducing adult populations of, July 1992: 3
treating in late summer, July 1992: 2

Annualbluegrass

Kentucky bluegrass
and billbugs, July 1992: 10
and Brown Patch, August 1992: 1
and Curvularia Blight, August 1992: 4
diseases of, June 1992: 1
Dollar Spot ratings, Sept/Oct 1992: 6
and evaluation programs, Sept/Oct 1992: 1
Leaf Spot ratings, Sept/Oct 1992: 6
and leaf spots from C. sativus infections, August 1992: 3
lesions, August 1992: 3
and Nigrospora Blight, August 1992: 5
ratings, Sept/Oct 1992: 5
resistance to Cochliobolus sativus (=Bipolaris sorokiniana),
August 1992: 3
resistance to Summer Patch, June 1992: 5
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Koban™ contact fungicide, August 1992: 11
for Phythium root rot, Premier 1992: 3, Premier 1992: 4
for turfgrass disease control, Premier 1992: 5

L

larvae. See grubs
lawncare business, Premier 1992: 14
layering (soil interface), Premier 1992: 7, Premier 1992: 8
LD50
defined, July 1992: 7
restricted use of, July 1992: 5
leaf blight
biology and symptoms, August 1992: 1—6
in summer months, August 1992: 1
leaf diseases, Premier 1992: 7
Leaf Spot
causes, August 1992: 1
and Cochliobolus diseases, August 1992: 3
and Curvularia Blight, August 1992: 4
and fine fescues, July 1992: 10
infection and symptom relationships, Premier 1992: 7
on Kentucky bluegrass, August 1992: 1
and leaf blights, August 1992: 1—6
mean rates, Sept/Oct 1992: 9
ratings of Kentucky bluegrass cultivars, Sept/Oct 1992: 6
leaf texture ratings of Kentucky bluegrass cultivars, Sept/Oct
1992: 5
least significant difference (LSD) value
for statistical analysis, Sept/Oct 1992: 3
Lesca Mancozeb DG™ fungicide, Premier 1992: 4
Lesco 4™ fungicide, Premier 1992: 4
lesions
appearance, August 1992: 2
and Kentucky bluegrass, August 1992: 3
Nigrospora Blight, August 1992: §
limestone, Premier 1992: 9
calcitic, Nov/Dec 1992: 8
carbonate forms, Nov/Dec 1992: 6
loam, defined, Nov/Dec 1992: 11
LSD (least significant difference) value, Sept/Oct 1992: 3

M

macronutrients, in soil, Nov/Dec 1992: 1, Nov/Dec 1992: 3
Magenporthe poae fungi
growth rates and root damage, June 1992: 4
laboratory tests, June 1992: 4
and Summer Patch, June 1992: 2
Magnesium (Mg)
available forms and ion charges, Nov/Dec 1992: 1
level in soil, August 1992: 10
and Percent (%) Base Saturation (P.B.S.), Nov/Dec 1992: 8
and soil pH, Nov/Dec 1992: 4, Nov/Dec 1992: 7
Mancozeb contact fungicide, Premier 1992: 5, August 1992: 11
(+mancozeb) fungicide, Premier 1992: 4
Manganese (Mn)
available forms and ion charges, Nov/Dec 1992: 1
and soil pH, Nov/Dec 1992: 4
Material Safety Data Sheets (MSDS)
ruling in California, July 1992: 9
standards, July 1992: 9
mechanical soil compaction, Premier 1992: 7
Metalaxyl systemic fungicide

for Pythium Blight, August 1992: 11
for Pythium root rot, Premier 1992: 4
for turfgrass disease control, Premier 1992: 5
methyline urea, June 1992: 4
Michigan study on chinchbug populations, July 1992: 10
microarthropods, defined, Nov/Dec 1992: 10
Microdochium nivale (Pink Snow Mold), Premier 1992: 2
micronutrients, in soil, Nov/Dec 1992: 1, Nov/Dec 1992: 3
microspordium, defined, July 1992: 7
Midnight Columbia Kentucky bluegrass, June 1992: 5
Milky Spore disease
alternative for grub control, July 1992: 5
defined, July 1992: 7
produced by the Ringer Corporation, July 1992: 7
and scarab grubs, July 1992: 3
Milorganite fertilizer, Premier 1992: 16
mineral components, of soil, Nov/Dec 1992: 11
Mocap restricted-use pesticide, July 1992: §
mole crickets, defined, July 1992: 7
Molybdenum (Ma), available forms and ion charges, Nov/
Dec 1992: 1
Monsanto, dry herbicide, Premier 1992: 13
Monzate 200™ fungicide, Premier 1992: 4
multiple layering, Premier 1992: 7
mycelium
and conidia, August 1992: 3
and Curvularia Blight, August 1992: 4
Nigrospora Blight, August 1992: §
of Pythium and Nigrospora, appearance, August 1992: 6
and Rhizoctonia solani pathogen, August 1992: 1
Mycogen, Inc. lawsuit, Sept/Oct 1992: 10
Mystic Columbia Kentucky bluegrass, June 1992: 5

Nassau Kentucky bluegrass, June 1992: 5
National Survey of Pesticides in Drinking Water Wells, Pre-
mier 1992: 11
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National Turfgrass Evaluation Program (NTEP) 0
average ratings, Sept/Oct 1992: 6 : 7Y :
benefits of using, Sept/Oct 1992: 7—8 Occupational $afety and Health Administration (OSHA),
data tables and LSD value, Sept/Oct 1992: 3 regulatory issues, Sept/Oct 1992: 10

Oftanol insecticide

for grub control, July 1992: 4, July 1992: 5
Ohio State University studies of isofenphos, July 1992: 4
Ohio Supreme Court fuling on carcinogen labeling, July

disease resistance tables, Sept/Oct 1992: 6
evaluation programs, Sept/Oct 1992: 1
field performance tables, Sept/Oct 1992: 5
genetic color mean rates, Sept/Oct 1992: 9 1992: 9
Leaf Spot mean rates, Sept/Oct 1992: 9 i

oospores
progress reports, Sept/Oct 1992: 3 defined, Premier 1992: 4

Pyu:mm s ra::;s, sgpt/t(/)g 1?33294 and diagnosis of Pythium-infected root tip, Premier 1992: 2
quality ratings tables, Sept/Oct 3 environmental conditions, Premier 1992: 2

repost. contents, Sept/Oct 1992: 2 and fungicidal treatments, Premier 1992: 3
results, identifying, Sept/Oct 1992: 4 and Pythium Blight, August 1992: 6
test data, Sept/Oct 1992: 1 Oregon Dept. of Agriculture and Oregon State University vs.
turfgrass quality, Sept/Oct 1992: 9 Great Western Seed Co., August 1992: 11
visual characteristics tables, Sept/Oct 1992: 5 overseeding, defined, June 1992: 8
National Turfgrass Federation, Inc. and NTEP, Sept/Oct 1992: 1 oviposition, defined, July 1992: 7
natural alternatives Oxygen (0), in soil, Nov/Dec 1992: 1

for grub control, July 1992: 5

research, July 1992: 7
Nature Safe organic fertilizer, Premier 1992: 16
Nebraska, study on billbugs, July 1992: 10
Necrotic Ring Spot

and cool season turfgrasses, June 1992: 1

and drought stress, August 1992: 10

infection and symptom relationships, Premier 1992: 2

symptoms, Premier 1992: 2, June 1992: 1
nematodes

and alternatives to pesticides, July 1992: 5

defined, July 1992: 7

parasitic, July 1992: 3

pathogenic, July 1992: 6
New Jersey

species of billbugs, July 1992: 10

study on feeding habits of billbugs, July 1992: 6
Nigrospora Blight

biology and symptoms, August 1992: 5

on bluegrass sod, August 1992: 6

Moneywort

control strategies, August 1992: § P

o e I it A P. aphanidermatum, Premier 1992: 3, August 1992: 6

an('i Kinisoky blusginss, August 1992: 3 P. aristosporum, Premier 1992: 3

!esxons, August 1_992: 3 P. arrhenomanes, Premier 1992: 3, August 1992: 6
Nigrospora sphaerica, August 1992: 5 P. graminicola, August 1992: 6
1991 Progress Report of the National Kentucky Bluegrass P. graminocola, Premier 1992: 3

_ Test, Sept/Oct 1992: 3 P. myriotylum, Premier 1992: 3, August 1992: 6
Nitrogen (N) - P. periplocum, Premier 1992: 3

available forms and ion charges, Nov/Dec 1992: 1 P. pratensis bluegrass, Premier 1992: 1

fertilization and Pythium (cottony) Blight, August 1992: 6 P. torulosum, Premier 1992: 3, August 1992: 6

and soil pH, Nov/Dec 1992: 4 P. ultimum, August 1992: 6
nitrogen uptake, studies by Israeli scientists, Sept/Oct 1992: 11 p yanterpoolii, Premier 1992: 3, August 1992: 6
nitrous oxide laser-based sensing system for measuring emis- Pace™ fungicide, Premier 1992: 4

sions, July 1992: 10 parasites, for grub control, July 1992: 4—6
Notification Control and Application Act of 1991, August parasitic nematodes, July 1992: 3
1992: 11 particle flocculation, Nov/Dec 1992: 6

NTEP. See National Turfgrass Evaluation Program Patch disease
nutrient availability, Nov/Dec 1992: 4 affecting cool season turfgrasses, June 1992: 1
nutrient ions co-factors,, Premier 1992: 6—7

in soil, Nov/Dec 1992: 1 defined, Premier 1992: 8

and soil test reports, Nov/Dec 1992: 3 pathogenic, Premier 1992: 7
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and soil compaction, Premier 1992: 7
symptoms, Premier 1992: 6
pathogen, defined, Premier 1992: 4
pathogenic, defined, Premier 1992: 4
pathogenic co-factors, Premier 1992: 8
pathogenic nematodes, July 1992: 6
pathogenic protozoas, July 1992: 5
Percent (%) Base Saturation (P.B.S.)
defined, Nov/Dec 1992: 10
and elements in soil, Nov/Dec 1992: 8
percolation, defined, June 1992: 8
pesticides
alternatives, July 1992: 5
effect on earthworm population, July 1992: 10
genetically engineered bacteria, Sept/Oct 1992: 11
granular, August 1992: 11
for grub control, July 1992: 4—5
information hotline, August 1992: 11
log, restricted use, Premier 1992: 10
national survey, Premier 1992: 11
and non-target applications, July 1992: 9
pollution from containers, Sept/Oct 1992: 11
and posting warning signs, July 1992: 8
residues in landfills, Sept/Oct 1992: 11
restricted use, Premier 1992: 10, July 1992: 5§
thefts in California, Sept/Oct 1992: 11
and volatility, Premier 1992: 10
pH conditions, Premier 1992: 9
Pheromone (sex hormone) traps, for Japanese beetles, July
1992: 3
Phosphorus (P)
available forms and ion charges, Nov/Dec 1992: 1
and soil pH, Nov/Dec 1992: 4, Nov/Dec 1992: 7
Phytophora, Premier 1992: 8
Pink Snow Mold (Microdochium nivale), Premier 1992: 2
plant available nutrients, defined, Nov/Dec 1992: 10
plant nutrients, Premier 1992: 9, Nov/Dec 1992: 1
Poa annua bluegrass, Premier 1992: 1
pollution, from pesticide containers, Sept/Oct 1992: 11
posting
organizations supporting, July 1992: 8—9
warning signs for pesticides, July 1992: 8
Potassium (K)
available forms and ion charges, Nov/Dec 1992: 1
importance to growth, Premier 1992: 9
and Percent (%) Base Saturation (P.B.S.), Nov/Dec 1992: 8
and soil pH, Nov/Dec 1992: 4, Nov/Dec 1992: 7
Princeton Kentucky bluegrass, June 1992: 5
products
Aqua Mulcher, Premier 1992: 16
AquaGro S soil wetting agent, Premier 1992: 16
Aqua-Tel sensor, July 1992: 11
Infrared or Radio Data-Lynx computerized telemetry sys-
tem, July 1992: 11
Milorganite fertilizer, Premier 1992: 16
Nature Safe organic fertilizer, Premier 1992: 16
Reinco mulch trailer, Model TM7-30 Power Mulcher, July
1992: 11
Professional Lawn Care Association of America (PLCAA)
support of posting, July 1992: 9
Propamocarb systemic fungicide, August 1992: 11
for Pythium root rot, Premier 1992: 4

for turfgrass disease control, Premier 1992: 5
Propiconazole systemic fungicide, for Summer Patch, Pre-
mier 1992: 5, June 1992: 3
protozoas
as alternative to insecticides, July 1992: 5
defined, July 1992: 7
Proxol insecticide, July 1992: 5
purchasing decisions, grass seed, Sept/Oct 1992: 1, Sept/Oct
1992: 3, Sept/Oct 1992: 6
Pythium (cottony) Blight, Premier 1992: 2, June 1992: 1
causes, August 1992: 6
control strategies, August 1992: 6, August 1992: 11
damage spread by water, August 1992: 5
factors, August 1992: 6
and fungicides, August 1992: 11
species biology, August 1992: 6
species symptoms, August 1992: 6
Pythium root rot
and compost-amended topdressings, August 1992: 2
contributing causes, Premier 1992: 1
defined, June 1992: 8
diagnosis,, Premier 1992: 1—2
and drought stress, August 1992: 10
and fine fescues, July 1992: 10
fungicides, choosing, Premier 1992: 3
graminicola, Premier 1992: 3
management practices, Premier 1992: 2
mean rates, Sept/Oct 1992: 9
patterns of damage, Premier 1992: 2
and saturation, Premier 1992: 8
seasonal variables, Premier 1992: 7
seasonal variables,, Premier 1992: 1—2
sporangia production, Premier 1992: 3
symptoms, Premier 1992: 1, Premier 1992: 2, June 1992: 1
and temperatures, Premier 1992: 3
treatment, Premier 1992: 2

Q

quality ratings tables, turfgrass, Sept/Oct 1992: 4, Sept/Oct
1992: 9

quick reference guide, Summer Patch survey, June 1992: 10

Quintozene contact fungicide, Premier 1992: 5
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R

Ram 1 Kentucky bluegrass, June 1992: 5
ratings, Kentucky bluegrass cultivars, Sept/Oct 1992: 5
red fescue, and Curvularia Blight, August 1992: 4
Red Thread, Premier 1992: 7, August 1992: 2
regulatory issues, Premier 1992: 11
Clean Water Act, Premier 1992: 11
court rules against OSHA, Sept/Oct 1992: 10
Entotech/Mycogen lawsuit settled, Sept/Oct 1992: 10
E.P.A. and Texas Tech University pesticide hotline, August
1992; 11
E.P.A. investigation of granular pesticides, August 1992: 11
E.P.A. suit against Miles, Inc., August 1992: 11
fertilizer, Premier 1992: 11
granular formulation of Triumph, Sept/Oct 1992: 10
Great Western Steel Co. fined for mislabeling seeds, August
1992: 11
hazardous waste, July 1992: 9
MSDS, ruling in California, July 1992: 9
MSDS format, standardized, July 1992: 9
Notification Control and Application Act of 1991, August
1992: 11
Ohio Supreme Court ruling on carcinogen labeling, July
1992: 9
Resource Conservation and Recovery Act (RCRA), July
1992:'9
storm water run-off, Premier 1992: 11
transporting hazardous materials, July 1992: 9
waste reporting, Premier 1992: 11
well water survey, Premier 1992: 11
Reinco mulch trailer, Model TM7-30 Power Mulcher, July
1992: 11
research efforts, turfgrass, Premier 1992: 12
Resource Conservation and Recovery Act (RCRA)
hotline, July 1992: 9
information packets, July 1992: 9
Restricted Use Pesticide, July 1992: 5
Rhizoctonia infections, visual symptoms, August 1992: 1
Rhizoctonia solani
biology and symptoms, August 1992: 1
color range, August 1992: 1
smoke ring, August 1992: 1—2
Rhizoctonia zeae pathogen
on bentgrass, August 1992: 2
biology and symptoms, August 1992: 2
and compost-amended topdressings, August 1992: 2
and cultural practice, August 1992: 2
and high nitrogen fertility, August 1992: 2
smoke ring, August 1992: 2
rhizome
defined, June 1992: 8
infections, June 1992: 1
Ringer Corporation, production of Milky Spore Disease, July
1992: 7
root biomass, and drought stress, August 1992: 7—38
root cortex, defined, Premier 1992: 4
root damaging disease, August 1992: 7—8, August 1992: 8,
August 1992: 10
root damaging insects, August 1992: 7—8, August 1992: 10
root disease
control, Premier 1992: 5

infection and symptom relationships, Premier 1992: 7
and Summer Patch infections, June 1992: 1
root infections, August 1992: 6
root mass by weight, Premier 1992: 9
root structure, Premier 1992: 9
Rubigan™ systemic fungicide
for Pythium root rot, Premier 1992: 5
for Summer Patch, June 1992: 3
ryegrass
and billbugs, July 1992: 10
and Brown Patch, August 1992: 1
and Curvularia intermedia, August 1992: 4
and evaluation programs, Sept/Oct 1992: 1
and Pythium root rot, Premier 1992: 1
resistance to Cochliobolus sativus (=Bipolaris sorokiniana),
August 1992: 3
and Rhizoctonia zeae pathogen, August 1992: 2

Broad-leaved plaintain

S
sampling
soil, Nov/Dec 1992: 2—6
techniques, Nov/Dec 1992: 3
sandy loam, Nov/Dec 1992: 11
scarab grubs, July 1992: 3
Scott’s Fluid fungicide, Premier 1992: 4
Scott’s ProTurf fungicide, Premier 1992: 4
Scott’s Pythium fungicide, Premier 1992: 4
seed buying decisions, Sept/Oct 1992: 1, Sept/Oct 1992: 3,
Sept/Oct 1992: 6
seedling vigor ratings of Kentucky bluegrass cultivars, Sept/
Oct 1992: 5
Sevin insecticide, July 1992: 5
Sheath blights, August 1992: 1
smoke ring
and Rhizoctonia solani pathogen, August 1992: 1—2
and Rhizoctonia zeae pathogen, August 1992: 2
sod webworms, and fine fescues, July 1992: 10
Sodium (Na)
and Percent (%) Base Saturation (P.B.S.), Nov/Dec 1992: 8
and soil pH, Nov/Dec 1992: 7
soil
acidic, Nov/Dec 1992: 1, Nov/Dec 1992: 5, Nov/Dec 1992: 6
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alkaline, Nov/Dec 1992: 1, Nov/Dec 1992: 5
biological components, Sept/Oct 1992: 11
and biological control of insects and pathogens, Nov/Dec
1992: 11
buffer pH, Nov/Dec 1992: 3—4, Nov/Dec 1992: 6
calcium level, August 1992: 6, August 1992: 10
Cation exchange capacity (C.E.C.), Nov/Dec 1992: 2, Nov/
Dec 1992: 7, Nov/Dec 1992: 10
chemical compaction, Premier 1992: 7
compaction, Premier 1992: 7, August 1992: 7—8, August
1992: 10, Nov/Dec 1992: 10
construction, August 1992: 7—8, August 1992: 10
Core Sample Observation Form, Nov/Dec 1992: 9
correcting deficiencies, Nov/Dec 1992: 8
decomposition, Nov/Dec 1992: 11—12
essential elements, Nov/Dec 1992: 4
interface (layering), Premier 1992: 7, August 1992: 7—38,
Nov/Dec 1992: 10
laboratory testing, Nov/Dec 1992: 2
macrobiological discussion, Nov/Dec 1992: 11
macronutrients, Nov/Dec 1992: 1, Nov/Dec 1992: 3
magnesium level, August 1992: 10
micronutrients, Nov/Dec 1992: 1, Nov/Dec 1992: 3
micro-organixms, Sept/Oct 1992: 11
mineral components, Nov/Dec 1992: 11
moisture, fertility, and leaf production study,
1992: 11
nitrogen fixation, Nov/Dec 1992: 11
nutrient cycling, Nov/Dec 1992: 11
nutrient ions, Nov/Dec 1992: 1
organic matter degradation, Nov/Dec 1992: 11
pan formation, Nov/Dec 1992: 10
particle flocculation, Nov/Dec 1992: 6
particle structure, August 1992: 7—8
pH conditions, Premier 1992: 9, Nov/Dec 1992: 1, Nov/Dec
1992: 6
plant nutrients, Nov/Dec 1992: 3
and plant-microbe symbioses, Nov/Dec 1992: 11
primary components, Nov/Dec 1992: 11
sampling, Nov/Dec 1992: 2—6
and silicon dioxide, Nov/Dec 1992: 11
structure, Nov/Dec 1992: 10
test reports, Nov/Dec 1992: 7
test results, Nov/Dec 1992: 4
turf management decisions, Nov/Dec 1992: 10
soil pH
defined, Nov/Dec 1992: 7, Nov/Dec 1992: 10
See also soil, pH conditions
species or variety choices, and drought stress, August 1992:
7—8, August 1992: 10
sporangia
defined, Premier 1992: 4
production, Premier 1992: 4
sporulate, defined, June 1992: 8
spot blight. See Pythium (cottony) Blight
Spotrete™ contact fungicide, Premier 1992: §
spray tips, replacing, Premier 1992: 9
Spring density ratings of Kentucky bluegrass cultivars, Sept/
Oct 1992: 5
Spring greenup ratings of Kentucky bluegrass cultivars, Sept/
Oct 1992: 5
Steinernema glaseri nematodes, July 1992: 3

Sept/Oct

Hawkweed, paintbrush

Sterol inhibitors, systemic fungicide, Premier 1992: 5
Storm Water Hotline, Premier 1992: 11
storm water run-off, Premier 1992: 11
Subdue™ systemic fungicide, August 1992: 11
for Pythium root rot, Premier 1992: 3, Premier 1992: 4
for turf grass diseases, Premier 1992: 5
Suffolk turfgrass, quality of, Sept/Oct 1992: 9
sulfate ions, and soil pH, Nov/Dec 1992: 6
Sulfur (S)
available forms and ion charges, Nov/Dec 1992: 1
and soil pH, Nov/Dec 1992: 4
sulfur-coated urea, defined, June 1992: 8
Summer Patch
and age of turf, June 1992: 5
causes, June 1992: 2
co-factors, June 1992: 8
contributing factors, June 1992: 6
control strategies, June 1992: 1, June 1992: 8
and cultural practices, June 1992: 6—7
and cutting height, June 1992: 6
defined, Premier 1992: 8
determinant factors, June 1992: 10
disease cycle, June 1992: 2
environmental factors, June 1992: 3, June 1992: 4, June
1992: 6—7
and fertilizer, June 1992: 4, June 1992: 7
and fungicides, June 1992: 3, June 1992: 7
further readings, June 1992: 5
infection and symptom relationships, Premier 1992: 7
and management practices, June 1992: 4, June 1992: 7—8
and nitrogen sources, June 1992: 7
quick reference guide, June 1992: 10
recommended courses of action, June 1992: 9
reduction of stress conditions, June 1992: 8
roots and rhizomes, June 1992: 2
sample plans, June 1992: 9
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and site history, June 1992: 10

site survey form, June 1992: 10

site-specific factors, June 1992: 2

and soil moisture levels, June 1992: 4

and soil temperatures, June 1992: 2, June 1992: 4, June

1992: 6

and sulfur-coated urea, June 1992: 7

survey, June 1992: 11

symptoms, Premier 1992: 2, June 1992: 1, June 1992: 3

and tests of turfgrass species, June 1992: 7

University of Maryland studies, June 1992: 7

and watering practices, June 1992: 6
swimming spores, and Pythium Blight, August 1992: 6
symptoms

defined, Premier 1992: 4

Pythium root rot, Premier 1992: 1—2

relationship to infection, Premier 1992: 7

Summer Patch, Premier 1992: 2, June 1992: 1
syringing, defined, June 1992: 8
systemic fungicides, Premier 1992: 4—5

T

Takeall Patch, symptoms, Premier 1992: 8, June 1992: 1
tall fescue
and billbugs, July 1992: 10
and Brown Patch, August 1992: 1
and evaluation programs, Sept/Oct 1992: 1
and lesions, August 1992: 2
and Rhizoctonia zeae pathogen, August 1992: 2
Teremec SP™ fungicide, Premier 1992: 4
Terraclor™ contact fungicide, Premier 1992: 5
Terrazole™ contact fungicide
for Pythium Blight, August 1992: 11
for Pythium root rot, Premier 1992: 3
for Pythium root rot,, Premier 1992: 4
for turfgrass disease control, Premier 1992: 5
Tersan 1991™ gsystemic fungicide, Premier 1992: 5,
June 1992: 3
Tersan LSR™ fungicide, Premier 1992: 4
Tersan SP™ fungicide, Premier 1992: 4
thatch
accumulation, August 1992: 10
and Curvularia Blight, August 1992: 4
depth, August 1992: 7—8, Nov/Dec 1992: 10
and earthworm study, July 1992: 10
high levels during drought stress, August 1992: 10
Thiophanate Ethyl systemic fungicide, Premier 1992: 5
Thiophanate Methyl systemic fungicide, Premier 1992:
5, June 1992: 3
Thiram contact fungicide, Premier 1992: 5
Thiramad™ contact fungicide, Premier 1992: 5
topsoil mass, and drought stress, August 1992: 7—S8,
August 1992: 10
Touchdown turfgrass, quality of, Sept/Oct 1992: 9
toxic plant proteins, Premier 1992: 13
(+triadimefon) fungicide, Premier 1992: 4
Triadimefon systemic fungicide, Premier 1992: 5, June
1992: 3, August 1992: 11
Trichlorfon insecticide, July 1992: 5
Triumph restricted-use pesticide
granular formulation, Sept/Oct 1992: 10
for grub control, July 1992: 5, July 1992: 6—7

Turfcam restricted-use pesticide, July 1992: 5

Turfcide™ contact fungicide, Premier 1992: 5

turfgrass industry
issues, Premier 1992: 11
needs of managers and other end users, Premier 1992: 13
research, Premier 1992: 12

turfgrass quality ratings tables, Sept/Oct 1992: 4

Turfgrass Seed Evaluation Worksheet, Sept/Oct 1992: 7—8

U

University of Idaho, research on bacteria, Sept/Oct 1992: 11
University of Maryland Summer Patch studies, June 1992: 7
urea

defined, June 1992: 8

forms of, June 1992: 4
urea formaldehydes, June 1992: 4
U.S. Department of Agriculture

Beltsville Agricultural Research Center and NTEP, Sept/

Oct 1992: 1

V-

Vinclozolin systemic fungicide, Premier 1992: 5

visual characteristics tables, turfgrass, Sept/Oct 1992: 5
volitilization, and pesticides, Premier 1992: 10
Vorlan™ systemic fungicide, Premier 1992: 5

W

warning signs for pesticides, July 1992: 8

waste reporting, Premier 1992: 11

water percolation, and drought stress,
August 1992: 10

well water survey, Premier 1992: 11

Winter color ratings of Kentucky bluegrass cultivars,
Oct 1992: 5

World Health Organization (WHO)

standard, Premier 1992: 9

Z

Zinc (Zn)
available forms and ion charges, Nov/Dec 1992: 1
and soil pH, Nov/Dec 1992: 4 ]

August 1992: 7—8,

Sept/

' ASK THE EXPERT
IS RRENW -~ oo
Washington, DC 20009-7124

e Q02) 483 TURE

| Fax (200) 4835797
CompuServe: 76517,2451

 Internet: 76517.2451@COMPUSERVE.COM
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