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It’s A Watery World

n the education profession, we are always in search of a*“teachable
moment.” A teachable moment occurswhentheaudienceyouintend
to address is experiencing exceptionally good times or realy bad

times. It isat thesetimeswhen we havetheir attention and they arelikely
to hear your message. Thishas happened several timesinthelast decade,
especially around environmental i ssues such as pesticide use. Remember
thebird killsassociated with insecticide applicationsinthe 1980's?More
recently, theindustry hasbecomedeeply concernedwiththegray |eaf spot
disease that is devastating ryegrasses on golf courses. Gray leaf spot is
capabl e of destroying scores of acres of rough and fairwaysin amatter of
hours! Turf managers can’'t seem to get enough information about the
disease, how it infectsand how to control it. From an educator’s perspec-
tiveitisaperfect timeto educate peopleonthebas ctenetsof pest ecol ogy

and plant pathology. =

It followsthen that the dry weather over the
last few seasonsthat hascul minatedinthedrought
of 1999 in the northeast creates an opportunity
for an important dialogue concerning a vita
natural resource: water. How much do plants
need? How best to apply? How to prepare and
recover from drought? What if we could not use
water any longer for turf management? We have
aunigueopportunity to discussweather patterns,
hydrology, soil physics and plant physiology. |
for one am not going to missiit!

While we in the humid Northeast are dis-
cussing water use efficiency and drought stress

management, in the arid Southwest, water use
efficiency is away of life. For example, many
areas of the Northeast receive 30 to 40 inches of
precipitation, while regions in the Southwest
average between 2 and 12 inches of precipita-
tion. When the most important resource be-
comes restricted for climatic or regulatory rea-
sons, the turf industry in the Northeast feelsthe
pinch quickly and then focuses on improved
efficiency. Again out west, water useis closely
monitored and irrigation management is a pre-
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Short
Cutts

It’'s New!
Turfgrass ShortCUTTS, a
weekly link to turfgrass
experts providing critical,
timely information based
on current weather
conditions and the latest
research, delivered to you
by email or fax.
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Joe Heller, Senior Horticulture Consultant

in Rockland County

/
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Turfgrass ShortCUTTS
Your Weekly Link to

Turfgrass Information

It's July 15th and the Annual Member-
Guest Tournament beginstomorrow. Asyou are
driving around, scouting the course, you notice
some areas that ook droughty. It seems odd to
you, since there has been adequate rainfall, and
thesoil seemsmoist. Isitwetwilt?Isit adisease?
Gray leaf spot? Y ou need to decide now!

Earlier in the season you signed up for the
weekly report from the Cornell Turfgrass Pro-
gram, Turfgrass ShortCUTTS, to keep abreast of
current turfgrassmanagement i ssues. Eachweek
you receive a two page update on the latest
weather reports, regional pest observations and
recommendations based on the latest research
from national experts. It arriveseach Monday by
noon either via email or fax.

Y ou remember reading that Gray L eaf Spot
was seen in the area and is often mistaken for
drought stress. Infact, the TurfgrassShortCUTTS
experts indicated that irrigating will make it
worse. A few recommendationsare provided for
control and you are ableto decide on acourse of
action. The tournament is a success and every-
one is raving about the turf conditions.

Thisisjust oneof many turfgrassissuesdis-
cussed in Turfgrass ShortCUTTS, available to
all turfgrass professionals for $50 per year via
email, or $70 viafax. It isasmall ex-pense for
your link to national experts providing informa-
tion based on current weather conditionsand the
latest research. Don’'t delay, the season iswind-
ing down and in today’ sworld, current informa-
tioncould giveyoutheedgeyou needto succeed.
Contact Evie Gussack at (607) 257-8481 or
<eg2l@cornell.edu> for more information.

New Field Educator in
Rockland County

Itisour pleasureto welcome anew member
to our turfgrass team in Rockland County, Jo-
seph (Joe) Heller. Joe is a Senior Horticulture
Consultant for the commercial landscape and
turfgrassindustry in Rockland County. In addi-
tion, he is an active member of the Hudson
Valley Horticulture Team. Joe received his de-
gree from SUNY Cobleskill and is currently
pursuing an advanced degree through Empire
College. Prior to joining Cornell Cooperative
Extension Joe worked in retail nursery manage-
ment and operated alandscape contracting busi-
ness.

Joe has several exciting programs planned
for the 1999-2000 season including a pesticide
applicator training course; snow and ice man-
agement; a landscaper’s education day; and a
commercial driver license course. He is cur-
rently involved with the planning of the Cornell
Turfgrass Short Course scheduled to be pre-
sented in the Hudson Valley in February 2000.

Back to the Future:
The 2000 Short Course

Season

The Cornell Turfgrass Short Course Sea
son, under the leadership of Ms. Joann
Gruttadaurio, has some new offerings and new
opportunities. The 2000 season offersthe intro-
ductory management course, aswell asadvanced
topic-specific courses on the Cornell campus.
Also, the2000 seasonwill bring theintroductory
Short Courseto the Hudson Valley in February.

The Cornell Campus Series kicks off the
week of January 10-14, 2000 with the Turfgrass
Management Short Course. Thisisareturntothe
one-week format with an emphasison thebasics
of managing lawn, golf and sportsturf. Featured
topics include fundamental principles of soil
management; grassidentification, selection, es-
tablishment, and primary care; integrated pest
management; and weed, disease and insect diag-
nostics and control programs. As always, par-
ticipants can expect a lively mix of lecture,
discussion and hands-on laboratory experiences
with the Cornell Turfgrass Team.

continued on page 11
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Changing Landscape

Management Behavior

Society isfacing an interesting paradox re-
gardinglandscape management that might influ-
enceimportant education decisions. For themost
part, industry economics suggest that peopleare
increasingly moreinterested in paying for ahigh
quality landscape or doing it themselves. Onthe
other side, it seems that there has never been
more concern for resource management and the
environmental impact of landscaping practices
than there is today. Desire and concern drives
Best Management Practices (BMP) that pre-
serveenvironmental quality and provideapleas-
ing landscape. BMP's are more knowledge in-
tensiveand it would beinteresting to know what
isthe best way to educate people on theseissues.

The Florida Cooperative Extension Service
(FCEYS) ingtituted an Environmental Landscape
Management (ELM) program to educate citi-
zensonBMP' s. Therewasaconsi derableamount
of resources and focus invested in this program
andthe Extensionfaculty wasinterestedinknow-
ing what was the most effective delivery strat-
egy. Therewerefour groupsof individualsinthe
study whoweresurveyed for their adoption of 39
landscape management practices from fertiliza-
tion and watering, to soil testing and pest man-
agement. One group was the Master Gardener
(MG) trainees who received both educational
seminars and written publications on topics. A
second group received only seminars, a third
group only publicationsand fourth group did not
participate in any education.

Asyoumightimagine, thegroupthat did not
participate showed no improvement and even
digressed with some of their practices, indicat-
ing that some education is good. Both the semi-
nar only and publication only groups showed
minor improvementsinthemeasured areas, how-
ever, theM G traineeswho received both seminar
and publicationson theinformation showed sig-
nificant positivechangesintheir |andscapeman-
agement practices. It was suggested that semi-
nars enable faculty to lay groundwork for the
printed information and to motivate people to
take action. A fina note from a similar study
indicated that people arelikely to adopt environ-
mentally friendly practices when they reduce
their workload, incur no extra cost, conform to
neighborhood norms, and prevent environmen-
tal damage.

(From: Israel, G.D., J.O. Easton and G.W.
Knox. 1999. Adoption of |andscape management
practicesby Floridaresidents. HortTech. 2; 262-
266.)

Roots of Summer Stress

Tolerance

The summer of 1999 has demonstrated,
once again, how theturfgrassindustry islimited
under periods of severe stress as aresult of the
genetic nature of our plant material. Cool season
grasses, such as Kentucky bluegrass simply do
not have the genetic capacity to sustain active
growth under periods of high temperature and
moisture stress conditions.

Researchersat RutgersUniversity havebeen
exploringthegeneticdiversity of Kentucky blue-
grass varieties for the last several years. Re-
cently, research has been attempting to identify
the specific mechanisms by which some blue-
grass varieties are more able to tolerate summer
stress conditions.

A field experiment was conducted in 1995
and 1996 to evaluatefive stresstolerant and five
intolerant varietiesfor canopy temperature, root
and shoot growth aswell as soil moisture deple-
tion. Plotswere maintained at 1.5" height of cut
and fertilized to supply 4 Ibs. of N per 1000
square feet.

The most fascinating result was the clear
difference between stresstolerant and intol erant
varieties when canopy temperature and stomate
resistancewasmonitored. It waslong suggested
that decreased transpiration was an important
strategy for summer stress survival. However,
thisresearch suggests that stresstolerant variet-
iesare ableto maintainwater movement through
the leaves while under stress, thereby providing
transpirational coolingwhich likely sustainsac-
tive growth during stressful periods. This tran-
spirational measurement was supported by the
soil moisture depletion observed at the 6" to 12"
depth by the stress tolerant varieties. Interest-
ingly, whiletherewasno differenceinroot mass
at the 6-12" depth, the tolerant varieties were
extracting more moisture while intolerant vari-
eties did not.

This work provides key observations that
under conditions where a moisture reserve can
be maintained deeper in the profile, there are
summer stress tolerant bluegrass varieties are
ableto extract moisture, maintain transpirational
cooling and sustain activegrowth. Thisinforma-
tion will be useful for breeders attempting to
develop more stress tolerant varieties.

(From: Bonos, SA. and J.A. Murphy. 1999.
Growthresponsesand perfor mance of Kentucky
bluegrassunder summer stress. Crop ci. 39: 770-
774.)

continued on page 12

Scanning
the
Journals

A review of current
journal articles

People are likely to adopt
environmentally friendly
practices when they reduce
their workload, incur no
extra cost, conform to
neighborhood norms, and
prevent environmental
damage.

Recently, research has
been attempting to identify
the specific mechanisms by
which some bluegrass
varieties are more able to
tolerate summer stress
conditions.
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Localized Dry Spots (LDS)
occur when the sand grains
become coated with
organic acids that are
thought to be a by-product
of organic matter
decomposition.

Watery World

continued from front cover

cisely managed practice with application limits
set to keep the plants alive, but not assist with
other challengessuch assalt accumul ation. There-
fore, the question remains, what can turf manag-
ers do to maximize water use efficiency in a
“watery world”? The first step is to understand
some basic principles of water in the plant and
soil.

A Liquid World

The mgjority of the earth’s surface is cov-
ered by water, yet only about 1% isavailablefor
human consumption, recreation activities, agri-
cultural productionandindustrial use combined.
Additionally, water is the basis of al things

biological.In

Specialized irrigation systems increase
the precision of water application.

Under drought conditions,
as soils dry, the forces
holding the water can be
greater than the plant’s
ability to take it up.
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fact most
forms of ter-
restrial life
(life out of
the water)
survive as a
result of
complex
chemical re-
actions that
function in
water.

Thewa-
ter molecule
possesses
some unique
properties
that are worth being aware of so that water use
efficiency can be maximized. Although water is
an electrically neutral molecule (non-ionic), the
way the two hydrogen and one oxygen (H,O)
elements are organized creates polarity, similar
to amagnet where one end is more attractive to
metal than the other. Polarity is vital to water
movement through the plant-soil continuum.
Specifically water polarity allows for associa-
tion with other water molecules (cohesion) or
with a solid surface (adhesion) and ultimately
determines how much water will penetrate the
soil and subsequently be available to the plant.
Therefore, under drought conditions, as soils
dry, the forces holding the water can be greater
than the plant’ s ability to take it up.

Interestingly, water movement through the
plant-soil continuum is driven by simple forces
that allow movement from a high concentration
to alow concentration. For example on awarm
dry day whentherelative humidity (ameasure of
the moisture stored in the air) is low, water is
literally pulled from the moist soil, through the
plant and into the atmosphere. In fact it is this
same pressure that then draws the water in the

soil upwards and to the root surface. Compara-
tively, onwarm humid dayswhentheair isfilled
with water, the movement of water through the
plant islimited because the concentration in the
air islikely greater than that of the soil or plant.
This has important physiological implications
that will be discussed further.

Soil Water

The soil has chemical and physical proper-
ties that are intimately linked and influence
water and nutrient movement and availability.
The ability of the soil to aggregate from smaller
particlesandlarger particles” bridging” together
creates pores where water (or air) can be stored.
Soilswith ahigh clay content and acollection of
smaller particles, createvery fineporesthat hold
water very tightly. This is why many fine tex-
tured soilsdo not drainwell and thewater within
the pores allows for the soils to compact more
easily. In comparison, sandy soils with a high
proportion of particle sizes greater than 0.5 mm
(medium to coarse sand) have a greater amount
of large poresthat drain more easily and are less
proneto compaction. What often confusesmany
turf managers is when they utilize sand as a
growing medium or atopdressing on fields and
thesandisvery fine. Many finesands, especially
whenimproperly amended with organic sources
such as peat or compost can compact to an equal
degree asaclay.

Porosity that results from the structure of
the soil allowsfor air water and nutrient dynam-
ics. Each of these components fluctuate regu-
larly throughout the soil profile. When soilsdry
theporeshaveliterally exchanged thewater with
air. When smaller poresfill with air they canalso
bedifficult tore-wet. Thisal so happenson many
sand-based greens that are regularly allowed to
dry out for tournaments. Localized Dry Spots
(LDS) occur whenthesand grainsbecomecoated
with organic acids that are thought to be a by-
product of organic matter decomposition. LDS
creates a hydrophobic situation where the adhe-
sive force, between the water and the soil par-
ticle isless than the cohesive force between the
water molecules. As a result the water is re-
pelled. Indroughty yearsthe LDS condition can
worsen as a result of the regular reliance on
irrigation systems that may not have uniform
coverage. Ironically, even when the water is
eventually applied, it isrepelled by the air filled
pores in fine textured soils or the hydrophobic
surfaces of sand particles.

Plant Water

Asmentioned previously, water isthe sub-
strate for many biological reactions. It follows
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then that green plants, such as turfgrasses, re-
quire water for chemical reactions. However,
water also serves an important cooling function
asit passesthrough the plant from soil onitsway
to the atmosphere in a known as transpiration.
Thiscoolingisessential for the plant to maintain
internal temperatures that are conducive to bio-
logical function. If the turfgrass canopy tem-
peraturerises and the transpiration is slowed, as
it is on warm humid days when the air isfilled
with water, the plants experience heat stress.

Water loss from a turfgrass community is
characterized as evapotranspiration (ET). ET is
the total amount of water lost from evaporation
from the soil surface and transpirational water
from the plant surface. In most turfgrass situa-
tions, ET isalmost entirely from transpiration as
most of the soil surfaceiscovered by vegetation.
In fact, the measure of ET is where the recom-
mendation to apply 1 inch of water per week is
derived. On average, throughout the season in
many parts of the country approximately 1 inch
of water islost viaET.

What seems as a simple “flow-through”
processwithwater passing from the soil through
the plant into the atmosphere, is actually highly
regulated within the plant. Onasimplelevel, the
poresin the leaf surface, known as stomates are
created by cellsthat are regulated by molecules
that cause swelling and shrinking. The swelling
and shrinking of these cells causes the pores to
open and close, thereby regulating water loss.
Additionally, a more complex process occurs
under dry conditions. For example, as the soil
dries, rootssend chemical signalsupwardstothe
region where growth occurs. These chemical
signals are hormones, specifically abscisic acid
(ABA). ABA triggersareductionin leaf growth
so that the plant can conserve water. ABA isa
critical survival element for many environmen-
tal stresses such as drought and cold.

Specific Differences

Turfgrass species and cultivarsvary widely
in their water use and ability to tolerate drought
conditions. Studies haveindicated that cool sea-
son grasses use about three times the amount of
water than warm season grasses to produce a
gram of dry matter. Interestingly, cool season
grasses experienced a29% increasein water use
when grown in a dry climate as compared to
humid conditions. While warm season grasses,
experienced a dlightly larger 35% increase in
water use when dry and humid conditions are
compared. Therefore, it is not only “who” you
areintheturfgrass world, but more importantly
itis“where” youare. Obviously, thishasimpor-

tant implications as we strive to use turfgrasses
outside of their normal climatic adaptation.

Essentially when it comesto discussing the
turfgrassesaspectsof water management it comes
down to two major issues; ahility to produce
deep rooting and consumptive water use. As
breeders striveto devel op more drought tolerant
varieties, there are many traits that influence
stress tolerance and to be sure it is under strict
genetic control. Yet, ultimately a plant that can
produce adeep root system and can down-regu-
latewater usewill beasignificantimprovement.

Currently, when selecting a turfgrass vari-
ety, knowledge of climatic conditions is essen-
tial. Recent
research has

For example, as the soil
dries, roots send chemical
signals upwards to the
region where growth
occurs. These chemical
signals are hormones,
specifically abscisic acid,
which triggers a reduction
in leaf growth so that the
plant can conserve water.

indicated that
Kentucky
bluegrass va-
rietiesdemon-
stratedifferent
water use re-
quirements
depending on
the humidity
level, just as
much as the
speciesdiffer-
ential dis-
cussed previ-
ously. For ex-
ample, under
humid condi-
tions one bluegrass variety hasavery conserva-
tivewater userate, yet under dry conditions, the
same conservative variety has a much higher
consumptivewater userate ascomparedto other
varieties.

The Biological End

Theturfgrass manager who doesnot have at
least amodest understanding of simple biologi-
cal principlesislikely to becomefrustrated with
the current drought conditions. However, by
understanding some simple concepts, one real-
izes how very little control we currently have
over theturf’ sability to survivewhen conditions
become harsh. The process of improving the
“biological end” of water issuesis complex and
only recently understood at the level that we
might influencewith genetic engineering. There
arestill important managementimplicationsfrom
the“ delivery end” where management (mowing
and fertility) aswell as, water quality and appli-
cationuniformity significantly influenceperfor-

mance.
FRANK S. Rossl
CoRrNELL UNIVERSITY TURFGRASS TEAM

A humid air mass reduces evapotranspira-
tion as a result of high water content in the
air.

Under humid conditions
one bluegrass variety has a
very conservative water
use rate, yet under dry
conditions, the same
conservative variety has a
much higher consumptive
water use rate.

CORNELL UNIVERSITY TURFGRASS TIMES
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The Mysterious Role and Composition
of Humus

IPM
Corner

Advantages are due to the
living organisms of the
compost as well as the
partially degraded
materials that provide the
bulk. When compost is
further degraded by
microorganisms in the soil,
it becomes humus, a gel-
like mixture of soil
minerals, remnants of the
microbes, and organic
matter.
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l l nderstanding the nature and value of
humus is a worthy enterprise for turf
grass managers because of the tremen-

dous capacity of humusto increase the health of
theturfgrassroot system. Inorder togainsuchan
understanding, it is necessary to delve into the
processes that turn organic matter such as com-
post into humus.

Humusis a substance with incredible prop-
erties. It can bethe product of microbial decom-
position of plant or animal tissue. Itsexact com-
position can be very different depending on the
nature of the starting material, the decomposing
organisms, and the microclimate. We can com-
post anima manures or brewery sludge mixed
with plant material s such as sawdust or leavesto
yield partially decomposed material that is ex-
cellent for encouraging plant growth. Recom-
mendations for the use of compost in fruit, veg-
etable, and ornamental gardens are nearly uni-
versal since organic matter is such an important
soil amendment. Composts provide nutrients,
increase the ability of the soil to retain nutrients
rather than alowing them to leach away, and
help to suppress disease-causing bacteria and
fungi. These advantages are due to the living
organisms of the compost aswell asthe partially
degraded materials that provide the bulk. When
compost isfurther degraded by microorganisms
inthe soil, it becomes humus, agel-like mixture
of soil minerals, remnants of the microbes, and
organic matter.

Steps in Decomposition of Plant Debris

When a plant cell dies, the membrane sur-
rounding the cell breaks apart, and the liquid or
gel-likecell contentsor cytoplasmleaksout. The
cell membraneand cytoplasm arethemost nutri-
tious components of the cell, containing sugars,
proteins, and oils. Highin nitrogen and available
energy, these cell components are easily di-
gested by animals or microorganisms.

Thenext stepindecay ismuch slower —the
breakdown of the bulky cell wall structure of
plant leaves, stems, and roots. Plant cells are
supported by acellulose wall that islike arigid
basket. Fibrous plant tissues may in addition
contain thick cell wallsreinforced with gluelike
substances, lignin, cutin, waxes, or oils, all of
whichareresistant to moisture. Woody rootsand
stems have such secondary walls resistant to
degradation by most organisms. However, even
tree roots and trunks can be degraded by certain
fungi that secrete special digestive enzymes.
These biological catalysts breakdown the sec-
ondary walls, releasing sugars and other nutri-
ents to the decomposing organism, and turn the
wood to a soft, dark peaty material.

Theorganic matter that naturally fallstothe
ground includes hardwood leaves, conifer
needles, tree branches, and the flowers, fruits,
seeds, stems, and leaves of grasses and other
annual and perennial plants. The time required
for decay at the soil surface depends onthetype
of plant material, the temperature, whether it is
buried, moist, and in an oxygen-rich environ-
ment, and whether the appropriate decomposing
microorganisms are present.

Grass tissue resists degradation because of
sturdy cellulose cell walls, lignins and waxes
which humans can't digest, but ruminants can.
Humansarelimitedintheir ability to digest plant
material by the enzymes secreted into the stom-
ach, the acid conditions tolerated, and by the
activities of the beneficial bacterial population
that resides there. Wheat bran is considered
roughage in our diet becauseit is high in cellu-
|ose and passes through the human system only
partialy digested. Ruminants like cows, goats,
and deer can digest hay because of aspecialized
four-part stomach, with a microbial fermenta-
tion cycle followed by repeated chewing. Spe-
cialized beneficial bacteriathriveon chewed hay
in the moist, warm culture of the stomach. The
physical breakdown from chewing the cud com-
bineswith activity of the microbial enzymes. In
this way, chemica cleavage releases soluble
nutrients, valuable food substances both to the
microbesand to theanimal whose stomachisthe
incubator. The solids that pass through the gut
are till rich in nutrients and living microbes.

The decomposition of grass tissue can take
place in soils when given the right conditions:
air, moisture, high nitrogen-to-carbon ratio, and
an activemicrobial population. Thissoil process
is important to the degradation of thatch, the
layer of dead grass stems and lower leaves that
forms a barrier between the roots and the green
portion of the grass plant. A small amount of
thatch is healthy, acting to shade the roots and
cushion physical impacts. A thick layer of thatch
can make chemical treatments less effective,
absorbing pesticidesand blocking dispersal into
the root zone.

Contributions of Microbes and Earthworms

The decomposers in the soil contribute to
the bulk of the organic matter. Earthwormstake
insoil mixedwith dead and living organismsand
passit through their gut, depositing castingsrich
indigested substancesand microbes. Their physi-
cal remainsadd to the soil organic matter. There
aregroupsof fungi likethewater moldsthat have
cell walls made of cellulose or other unique
variationsof sugar chainsbonded together. Bac-
teria and some fungi have cell walls made of
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chitin, amolecular structure similar in composi-
tion to the exoskeleton of insects and crayfish.
Each type of cell wall can be broken down by
certain decomposersthat havethegenetic ability
to make the needed enzymes for release of the
component molecules. This release provides
nutrition for the decomposer or microbe, and | eft
behind are undigested organic matter, secreted
gluey substances, and dead microbial cells.

What is so Special About Humus?

Humus is the endproduct of ordinary de-
composition. It is a mucous-like mixture of the
most resistant tissues of plantsand animals, and
the dead cells of soil bacteriaand fungi. Humus
isaremarkable material, with acation exchange
capacity (CEC) several times that of clay par-
ticles. Thismeansthat humuscanhold positively
charged molecules (called cations), then release
them later as the components in the soil water
solutionchange. A soil withhigh CECwill retain
nutrients on clay or humus, then release the
nutrients, making them available to roots as the
plant roots or microbes release hydrogen ions
intothe soil water. Inacid soil conditionsthereis
a high concentration of hydrogen ions, and cat-
ions such as calcium, potassium, or magnesium
are exchanged more rapidly into the soil water.
Humus and partialy degraded organic matter
retainwaterinasurfacefilmthatisstill available
toplant root hairsafter thefreewater hasdrained
away fromtheroot zone. Humuswill continueto
break down very slowly over time, as weather
conditions, nutrient availability, and microbial
populations change. Tropical soils contain very
little humus and organic matter since they are
rapidly degraded and disappear completely at
high temperatures.

The microbes of the soil make nutrients
available to roots by degrading complex sub-
stances into simpler molecules. But how can
humus change the texture of soil? This occurs
becauseanatural byproduct of microbial decom-
positionisagluelikesubstance, asticky material
used by fungi and bacteriato remain fixed to the
surface of the material on which they grow or
divide. Thesegluescalled glycoproteinsbecome
part of the colloid mixturethat ishumus, causing
aggregates or larger particlesto formin the soil.
This results in a coarser texture if the soil is
composed of clay, silt, or loam, a better soil for
plants that is more friable, looser, and drains
more freely. The microscopic root hairs will
grow into the humus and organic matter, taking
advantageof theadded nutrients, beneficial rhizo-
sphere microorganisms, and water retained by
the humus. These root hairs have much more
surface areathan larger roots, such as those that

grow rapidly into wet sand. Greater surface area
leads to significantly more absorption of water
and nutrients. A larger root system can support
healthier top growth. In addition, the humuswill
retain water to provide a safety net in dry condi-
tions.

Why Increase the Humus?

Why should a turfgrass manager try to in-
crease the humus in the root zone? For three
reasons: 1) humusincreasesnutrient avail ability
for microbes and plants, 2) humus retains nutri-
ents, reducing leaching, and, 3) humusimproves
soil texturethrough aggregation, increasingdrain-
age.

The sources of organic matter in turfgrass
soils are the original amendments at time of
installation, grass clippings, thatch, and dead
roots. Inaddition, soil insects, algae, earthworms,
bacteria, fungi, and nematodesadd substantially
to the organic matter of the turfgrass root zone.
Topdressing with compost isan excellent way to
increase the organic matter, fertility, and micro-
bial activity. Additionally, compost will reduce
the problems of thatch layers, will help to sup-
press disease organisms, and over thelong term
will increase humus, reduce leaching, and im-
prove the resilience of the turfgrass in times of
stress.

Whenanitrogen-rich compost istopdressed
over turfgrass, the soil microbeswill haveanew
source of nutrition. They will use the nitrogen
from the breakdown of compost to increase the
degradation of dead roots and thatch. The com-
plex substancesin the compost will favor anew
balance of microbes with the specific ability to
degradethekind of organic matter present. There
will be anincreasein humusin the soil, leading
to better nutrient-holding capacity (due to the
increased cation exchange capacity and reduced
leaching). Increased microbial activity will also
speed up thedegradation of pesticidesinthesoil.
Thehighactivity of microbeswill tend toreduce
the incidence and severity of turfgrass root rot
diseases. After about three years of topdressing
with compost, theimprovement in the stand and
resistance to drought and disease will be obvi-
ous. The health of the turfgrass and increased
root surface area will reduce the necessity for
pesticide applications. Understanding the mi-
crobial processes leading to decomposition of
organic matter, including thatch and dead roots,
will help move the turfgrass manager further
alongtheintegrated pest management continuum.
Healthy turfgrassrequires|ess maintenance and

setsup the scenario for amore profitable season.
JANA LamBoy, IPM SpeciaLisT
CoRrNELL UNIVERSITY TURFGRASS TEAM

Humus is a remarkable
material, with a cation
exchange capacity several
times that of clay particles.

Why increase the humus?
1) humus increases
nutrient availability for
microbes and plants,

2) humus retains nutrients,
reducing leaching, and,

3) humus improves soil
texture through
aggregation, increasing
drainage.

CORNELL UNIVERSITY TURFGRASS TIMES
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Black Cutworm IPM:
Are We There Yet?

IPM
Corner

Northern areas are
recolonized during the
growing season by adult
moths carried along storm
fronts. Some suspect it may
manage to survive farther
north during mild winters
but this has not been
substantiated in New York.
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major feature of any true IPM Program
A is the continual refinement that comes
through reviewing our successes and
failures. Golf Course Turf IPM has made great
strides over the past decade and most major
insect pests are far along the continuum, yet
management of some pests remains far from
“ideal”. Such apest is the black cutworm.

The Beast

In the U.S., the black cutworm, Agrotis
ipsilon, overwinterswell below theMason-Dixon
Line as pupae. Northern areas are recolonized
during the growing season by adult moths car-
ried along storm fronts. Some suspect it may
manage to survive farther north during mild
winters but this has not been substantiated in
New Y ork. They either land upon encountering
colder air or precipitate out with heavy rains so
can appear unexpectedly many milesfrom their
origin. Once they recover from their flight, fe-
male mothslay their eggs, usually on bladetips,
and larvae hatch in 3-6 days. They go through as
many as 7 molts or instars in 3-5 weeks before
pupating below ground. The larvae are active at
night, burrowing into the thatch and soil to wait
out theday. They feed on bladeswhenyoungand
stems when older, cutting off plants and drag-
ging them into the burrow. This late feeding is
the point where damage becomes visually obvi-
0US On greens.

Adult Monitoring

Theinitial appearance of adultsin the north
can be monitored using either pheromone traps
or black light traps, set out early in the season
(mid-March in southeastern New York), but
both have their shortcomings. Black light traps
are expensive, high maintenance and labor in-

tensive but have the advantage of capturing both
male and femal e moths (along with awide vari-
ety of other insects). Pheromone traps are rela-
tively inexpensive and simple to maintain but
catch only male moths. The random deposition
of storm-driven moths meansthereisno guaran-
tee that zero captures means zero females nor
any way to equate capturenumberstoinfestation
levels, thustheir usefulnessislimited. A positive
capture only means that chances are good that

black dagger mark




femalesareal so around and you may havelarvae
within a week. In agronomic crops, primarily
corn, it is recommended that scouting for the
damaging 4" instar should begin 168-300 GDD
after first capture. On greens, damage would be
readily noticeable by the time they reached 4"
instar so the manage-
ment decision should
ideally be made prior
to their reaching that
stage.

Larval Monitoring

The standard
methodfor monitoring
larvae is the soapy
water drench: 1 fluid
ounce lemon-scented
dish detergent per 2
gallons water applied
to 2-3 sq ft of green
and anywhere from 1-
3 samples taken per
green. The soap acts
as an irritant, causing
the larvae to emerge

young larvae by randomly sampling only two to
six square feet of each green is questionable,
particularly asyoung larvae are proneto falling
back into their holes before being noticed. In
addition it can be both time and labor intensive.
Our experience has been that the soapy drench
works best to confirm the presence of cutworm
wheresuspect damageisalready apparent. While
this helps prevent misdiagnosis and a potential
misapplication (cutworm damage superficially
resembles dollar spot or ball marks) it doesn't
serve the other goals of monitoring.

Management

Cultural recommendations include dump-
ing clippings at 50 - 200 feet from greens to
prevent newly hatched larvae from migrating
back onto the green. Neither endophytic peren-
nia ryes nor tall fescues are resistant however
they shun feeding on Kentucky bluegrasses so a
buffer of Kentucky bluegrass around a green
may reduce the incidence of feeding (Chris
Williamson, personal communication).

Of the bio-logicals, Beauveria bassianare-
portedly has little effect and nematode results
are inconsistent. This inconsistency is largely
due to the added requirements nematode appli-
cations need to insure successful treatment.
Closer attention must bepaidto product viability
and environmental conditions at the point of
application. Timing tothe appropriatelifestage,
in this case early instars, of the pest is critical.
Our inability to consistently detect young larvae
prior to damage not only hampers the effective
use of nematodes, it precludes making an infes-

from hiding. Thereli-
ability of detecting

Black cutworm eggs cling to the tips of grass blades.

They feed on blades when
young and stems when
older, cutting off plants
and dragging them into the
burrow. This late feeding is
the point where damage
becomes visually obvious
on greens.

Unfortunately, the
“working threshold” we’re
often forced to use is: “See
damage, confirm cutworm,
treat for cutworm.” While
this may mean using less
material than blanket
applications, it restricts us
to using products effective
against the larger, later
instars.

CORNELL UNIVERSITY TURFGRASS TIMES
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Cultural management
options are limited and of
unknown impact,
biological options are also
few and more difficult to
utilize effectively,
traditional chemical
options will likely decline,
and greater reliance will be
placed on newer materials
that require proper timing.
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Black Cutworm

continued from page 9

tation level decision based on an as yet to be
determinedthreshold. Assuccessivestormfronts
may bringinwavesof adultsthereisoftenawide
range of larval sizes present at any one time,
further complicating theuseof productstargeted
to specific life stages.

Traditional chemical materialsregisteredin
New York include; carbaryl (Sevin), acephate
(Orthene), chlorpyrifos (Dursban), trichlorfon
(Dylox, Proxal) along with the restricted use
material, ethoprop (Mocap). As many of these
are subject to FQPA their future availability is
unknown. Newer materials available include
hal of enozide (Mach2) and spinosyn (Conserve)
and may be preferable because of their lower
mammalian toxicity. However, like nematodes,
timing is an issue as they are most effective
against early instars. Blanket applications ap-
plied 1 —2 weeks after pheromone or black light
capture may prevent noticeable damage from
occurring but meanmaking applicationsblindly,
without respect to need (both uninfested and
infested greens being treated equally). Unfortu-
nately, the “working threshold” we're often
forcedtouseis: “ Seedamage, confirm cutworm,
treat for cutworm.” While this may mean using
less material than blanket applications, it re-
stricts usto using products effective against the
larger, later instars. The benefits of treating at
that point is dubious as 1) damage has already
occurred, 2) larvae may be nearly finished feed-
ing so little damage is prevented unless severa
larval stages are present, 3) the population level
of following generations may be reduced but is
subject toinfestation by later wavesof migrating
adults, thus the need for future treatments may
be unaffected.

So Where Do We Stand?

The current options for monitoring either
adults or larvae are unreliable for confirming

presence or absence, inaccurate for proper tim-
ing of stage critica management options and
inadequate to predict either treatment need or
precise location. Cultural management options
are limited and of unknown impact, biological
optionsare also few and more difficult to utilize
effectively, traditional chemical options will
likely declineand greater reliancewill beplaced
on the newer materials — materials requiring
proper timing.

Where Do We Go From Here?

While the bulk of cutworm research is tar-
geted to their role as pests of corn and other
vegetables much of that information will, hope-
fully, be useful to turf situations aswell. We've
got along waysto go with this pest and, with a
fair number of other turf pestshigher in priority
due to their greater impact, it won't happen
overnight. However, there are a number of re-
search projects directed towards cutworm on
turf, oftenin partnershipwith cooperating super-
intendents, so progresscan beexpected. Wemay
not see the light but we are partly through the
tunnel and headed in the right direction.

GaARY CoucH, IPM SpeciALIST
COoRNELL UNIVERSITY TURFGRASS TEAM

Zero In On Turfgrass!

Cornéll University Turfgrass Times
providestimely information and
solutionsto your turf problems.

Subscribeto CUTT!

CUTT isbrought to you in partnership
with NYSTA.

Cornell University Turfgrass Times
20 Plant Science Building
Cornell University
Ithaca, NY 14853
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Short Cutts

continued from page 2

Theweek of January 17-21, 2000 bringsthe
encore presentation of the Advanced Turfgrass
Short Course on Golf Turf Pest Management.
This course was extremely successful and well
received in 1999 by over 50 participants. Once
againtherewill benational expertsfromall areas
of pest management with an emphasis on im-
proving your understanding of pest behavior,
developing enhanced diagnostic skillsandimple-
menting environmentally responsible manage-
ment programs. In fact, this year’s course will
have an entire session on selecting control pro-
grams based on their environmental impact.

The final offering of the Cornell Campus
Series continues the Cornell Team’s nationa
emphasis on pollution prevention. The new ad-
vanced Short Course on Turfgrass Management
to Preserve Water Quality will be offered the
week of January 24-28, 2000 in partnership with
Audubon International. This course will focus
on management of golf and lawn turf from de-
signand management for pollution preventionto
communication and the development of awater
quality protection program. International ex-
perts, as well as leaders from the Cornell Turf-
grass Team will present the latest information
fromrecently compl eted research onwater qual-
ity. Inaddition, therewill beimportant informa-
tion on developing water quality management
programs for propertiesinterested in participat-
ing in the Audubon Cooperative Sanctuary Pro-
gram.

Following an extremely successful three
years on Long Island, the Turfgrass Manage-
ment Short Course movesto the Hudson Valley
the week of February 21-25, 2000. The one-
week format will be identical to the campus-
based short course and include hands-on labora-
tories and interaction with Team members. The
location of the courseis being investigated and
will be announced in the next issue of CUTT.

If you would like information on any of the
short courses, contact Joann, Director of Turf-
grass Education at (607) 255-1792 or
<jgl7@cornell.edu>.

“Cornell On Course to
Support Research”

Central NY GCSA Poa Annual
Tournament

In an effort to bridge the gap between golf
turf research and the golfer, the Cornell Turf-
grass Team participated in the Poa Annual Re-

search Fundraising Tournament held at the 2
golf courses at Rogue's Roost. They were not
playing golf, rather the team members were
placed strategically throughout the golf course
todiscusshow theresearch fundsare put towork
at Cornell. Golferslearned about grub scouting,
weed control and disease diagnostics, aswell as
the importance of soil testing, preserving water
quality, growing grass in heavily shaded areas.
Many attendees commented how the informa-
tion they learned will help them understand the
challengestheir golf coursesuperintendentsface
as well as improving the quality of their own
lawn.

“Get The Facts!”

Cornell Breast Cancer and
Environmental Risk Factors
Program

A few yearsago the New Y ork State Legis-
lature, in response to citizen outcry for more
information, establishedthe Cornell Breast Can-
cer and Environmental Risk Factors (BCERF)
Program. The BCERF program has avariety of
resources and educational events available to
raise awareness about what scientific informa-
tionistelling usand needsto tell us about breast
cancer and other forms of immune system ail-
ments.

There are ad-hoc discussion groups held
throughout the state and several regions have
BCERF specialists in their county to address
local concerns regarding breast cancer. Often
these meetings include nationally recognized
speakers in addition to experts at Cornell in
toxicology and epidemiology. However, one of
the most important contributions made by the
BCERF programisthecomprehensivescientific
reviews of pesticides being conducted and pub-
lished in various formats. Citizens can review
the scientific evidence regarding pesticide use,
breast cancer and other forms of cancer.

Recently, BCERF published extensive sci-
entific reviewsin addition to more easy to read
fact sheets on 2,4-D and Diazinon, two com-
monly used pesticidesin turf. If you would like
copiesof thisor any other information published
through BCERF you can accessthe program on-
line at <www.cfe.cornell.edu/bcerf/>.

The new advanced Short
Course on Turfgrass
Management to Preserve
Water Quality will be
offered the week of
January 24-28, 2000 in
partnership with Audubon
International. This course
will focus on management
of golf and lawn turf from
design and management
for pollution prevention to
communication and the
development of a water
quality protection
program.

Cornell’s Breast Cancer
and Environmental Risk
Factors program published
extensive scientific reviews
in addition to more easy to
read fact sheets on 2,4-D
and Diazinon, two
commonly used pesticides
in turf.

CORNELL UNIVERSITY TURFGRASS TIMES
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Monitoring has become
commonplace around the
world and consequently a
substantial database of
water quality monitoring
on golf courses is available
to draw conclusions on the
larger impact on water
quality.

Nevertheless, the overall
conclusion was that
widespread and or
repeated water quality
impacts by golf courses are
not occurring. In addition,
none of the authors of the
individual studies that
were reviewed concluded
that significant
toxicological effects were
occurring..
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Scanning the Journals

continued from page 3

Golf Course Impacts on
Water Quality

New golf coursescontinueto be constructed
whilesignificant concernspersist regarding sus-
tainable land devel opment and the potential im-
pact golf courses onwater quality. Asaresult of
these concerns, local, state and federal govern-
ment agencies have begun to require someform
of water quality monitoring for nitrate-nitrogen
and pesticidesappliedto golf coursesfor permit-
ting and water quality maintenance purposes.
Monitoring has become commonplace around
the world and consequently a substantial data-
base of water quality monitoring on golf courses
is available to draw conclusions on the larger
impact on water quality.

An environmental monitoring company re-
ceived funding from the Golf Course Superin-
tendentsAssociation of Americatoidentify water
quality monitoring studies conducted on golf
courses. Nineteen studies of 40 different golf
courses across the country were included in this
report that met stringent quality control mea
suresfor sample handling and laboratory analy-
sis. This represents an important evolution in
environmental research as many previously re-
ported studieswere conducted under highly con-
trolled experimental conditions.

While the study presented some compli-
cated data management challenges asaresult of
the lack of good geographical distribution (no
sites in the mid-continent US), large amount of
non-detectable samples and various prior land
uses. Nevertheless, the overall conclusion was
that widespread and or repeated water quality
impacts by golf courses are not occurring. In
addition, none of the authors of the individual
studies that were reviewed concluded that sig-
nificant toxicological effects were occurring.
Still, regarding nitrate-nitrogen, whilethe maxi-
mum contaminant levels (MCL’s) was not ex-
ceeded in surface water, 3.6% of groundwater
samples exceeded MCL’s. The percentage of
pesticides detected in surface water and ground-
water was 0.29 and 0.07% respectively. In addi-
tion, in several cases diazinon, not available for
useon golf courses, wasincluded in the percent-
ages.

Interestingly, there were more and higher
groundwater detectsthan surfacewater whichis
suggestedtoberel atedtothecoastal plaincourses
inthestudy withflat sandy soils(similar tothose
found on LI). Finally, therewas adlight statisti-
cal indication that detected pesticides tended to
be of the more persistent and mobile type. Con-
sequently, theimportance of proper use of inputs

and management, with some key information
about pesticide and fertilizer chemical proper-
ties provides substantial water quality protec-
tion.

(From: Cohen, SZ., A. Srjcek, T. Durborow
and N. Lajan Barnes. 1999. Water quality im-
pactsby golf courses. J. Environ. Quality 28: 798-
809.)

Turfgrass Problems
Bugging You?

Need Help NOW?

Subscribe to the new publication from
Corndl Turfgrass. Turfgrass ShortCUTTS.
See page 2 for moreinformation or call
(607) 257-8481 for subscription details.

Get it when you need it:

= Turfgrass ShortCUTTSe
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OnCenter, Syracuse, NY
Keynote Speaker

Brian Holloway - Five-tivse NFL AN-Pro
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NYSTA

HEH' FORMAT - More in-depf Erainmmg
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Y-IJ[IR Association - Addressing Your lssups Unpar.u.l-ered Comference - Ower 1,800 Atftendess
SHmﬂ the Spectacular Trade Show - Over 350 Boeths Le-a.rn From The Torf Masters - 60 Renowned Speakers

.E:rrr Recertification Credits - NYSDEC, MA,
PA, VT, GCSAA, PGWE, NYSRPS, & [34

Tc:fm.i:al' and Business Sesslons

A Comprehensive Professional Development s
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Conference Highlights

* 4275 NY S DEC credits offered
* On-site DEC exam

» Endorsedby: NY SNursery/L andscape
Association and NY S Association

* Renowned speakers of Cemeteries
* Trade show featuring over 350 booths ¢ Career Day to explore careers in the
« 50" anniversary gala Green Industry

» Raffles: one 50" and two 27" TVs  Turf Bowl student competition

NYSTA’s Expo is ideal
for those involved in:

e Lawn/landscape &
grounds maintenance

e Sports turf

e Golf turf

e Equipment managers

For more
information, call the
Conference Hotline,
(800) 873-8873.
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1999 Field Day Called “Best Ever!”

Cornell
Turfgrass

Field
Day

tfirst glance, the Cornell Turf
A grass Field Day '99, held on

Tuesday August 17, 1999 at
the Cornell Turfgrass Research and
Education Center in Ithaca, NY,
marked a great improvement in the
weather from a stormy 1998. But the
comparisons did not stop there. Most
attendeesremarked at the high quality
research on display and the attention
todetail paid by thefaculty and staff at
the Turfgrass Research Center.

Over 200 attendees were treated
to a tour of Cornell’s Robert Trent
JonesGolf Courseadjacenttothe Turf
Center whereresearch with biological
controls and a new irrigation system with GPS
information available was presented. In addi-
tion, a comprehensive weed control research
program headed by our new weed scientist, Dr.
Leslie Weston, was available for review. After
thetraditional Cornell chickenbarbeque, several

honored guests
were recognized

including retiring
IPM Director, Dr.
Jim Tette, fol-
lowed by the ex-
citing presentation
of the annual
NY STA contribu-
tionto the Cornell
Turf Program. The
afternoonsessions
remained well at-
tended despite
much lingering in

As this collage of photos shows, activities
and speakers abound at the exciting 1999
Field Day.

CORNELL UNIVERSITY TURFGRASS TIMES

the trade show

area. Afternoon tours focused on bentgrass put-
ting green management, turfgrass disease con-
trol and environmentally responsibleinsect man-
agement programs, as well as several National
Turfgrass Evaluations.

Plans are underway to develop 2 acres of
lawn and sports turf research at the Center as
well asthe new 5.5 acres of landscape horticul-
tureresearchwith herbaceousperennials, woody
plant materia sand weed control inornamentals.
These additionsshould makefor anexciting first
Field Day of the new millennium on Tuesday
August 15, 2000! See you there.
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Gray Leaf Spot

continued from back cover

Asfar aswe know, thereisno knownresis-
tance to gray leaf spot in perennial ryegrass or
tall fescue germplasm and culturally we are
limited to adjustments of cutting height, and
management of leaf surface moisture by adjust-
ing irrigation practices and air movement.

Essential to the management of thisdisease
isan accurate and timely diagnosis, since symp-
tomsmay be easily confused with other diseases
and abiotic stresses. Thisis particularly impor-
tant because of the explosive nature of this dis-
ease. If the disease is allowed to reach epidemic
proportions, nearly all control strategies may
fail. However, if the disease is correctly diag-
nosed early in its development, many strategies
may be effective. Golf course superintendents
have typically relied on fungicide applications

for thecontrol of gray |leaf spot. From among the
fungicides currently registered in New York
State, the most effective are those based on
chlorothalonil (e.g., Daconil, Thalonil, etc.) and
azoxystrobin (Heritage). Whereas Heritage may
provide longer residual control than
chlorothal onil, cost becomesanissueif superin-
tendents move toward spraying roughs.

In summary, thisisadisease with whichwe
should be extremely concerned because of its
extreme destructive potential. Turfgrass manag-
erswho areresponsible for large areas of peren-
nial ryegrass and tall fescue should keep close
watch during thelatter part of the summer and be
prepared to deal with thisnasty disease should it
raiseits ugly head.

Eric NELSON
CORNELL UNIVERSITY TURFGRASS TEAM

The Plant Disease Diagnaostic Clinic

Know what you’re dealing with prior to taking any action!

Located at Cornell University, the Plant Disease Diagnostic Clinic
provides fast and accurate plant disease diagnostic services.
Let us help you make knowledgeable decisions.

Accurate Disease Diagnosis

e Quick Turnaround

= Professional Service

= Up-to-Date Control Recommendations

= Nematode Analysis

For more information please contact Karen Sirois
Email: kls13@cornell.edu
Web site: http://ppathw3.cals.cornell.edu/DiagL ab/DIAGLAB.HTM
334 Plant Science Building, Cornell University, Ithaca, NY 14853
(607) 255-7850

As far as we know, there is
no known resistance to
gray leaf spot in perennial
ryegrass or tall fescue
germplasm and culturally
we are limited to
adjustments of cutting
height, and management of
leaf surface moisture by
adjusting irrigation
practices and air
movement.
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Gray Leaf Spot: A Potential Threat to
Perennial Ryegrass and Tall Fescue

Although this disease has
been known for nearly 30
years, it had never been a
serious problem on golf

course turf until recently.

Under optimum
conditions, the disease may
progress rapidly over a 48
hour period, killing an
entire stand of perennial
ryegrass in 3-5 days.

CORNELL o
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romyear to year, many turfgrass diseases

seemto comeand go. In someyears, they

can be quite destructive, whereasin other
years, littleor no damage may beobserved. Over
the decades, few diseases have raised panic an-
nually among turfgrass managers, with the pos-
sible exception of Pythium blight and summer
patch. Inthe past coupleof years, another disease
has been causing panic in the mid-Atlantic re-
gion of the U.S. and is raising concern among
golf course superintendents in the Northeast.
The disease is gray leaf spot caused by the
fungus, Pyricularia grisea (= P. oryzae =
Magnaporthegrisea). Although thisdisease has
been known for nearly 30 years, it had never
been a serious problem on golf course turf until
recently.

The first major epidemic was observed in
1992 where it was restricted to the warmer,
humid regions of the U.S., particularly through
the mid-Atlantic region comprising Maryland,
Virginia, Delaware. It has now reached many
parts of the east and midwest, ranging from
Pennsylvaniato North Carolina and as far west
as Nebraska and Oklahoma.

Major foliar symptoms of this disease are
evident during the hot humid weeks of summer
toward the end of July and the first part of
August. Overall symptoms appear as small (1-
2") reddish-brown patchesthat enlarge very rap-
idly, similar to those associated with Pythium
blight or Brown patch. However, there is no
foliar mycelium or smoke rings associated with

CoRrNELL UNIVERSITY TURFGRASS TIMES
20 Plant Science Building
Cornell University

Ithaca, NY 14853

these patches. Symptoms may also resemble
those of heat or drought stress. However, upon
visual inspection of leaf blades, awater-soaking
and yellowing appearance of the leaf tipsisfirst
observed along with distinctive leaf spots. The
circular spots may take on agrayish or grayish-
brown appearance with purple to dark brown
bordersand ayellowish halo. Theselesionsmay
resemblethose caused by speciesof Dreschlera.
Under optimum conditionsthedi seaseprogresses
rapidly with the lesions coalescing causing an
overal blight of the foliage. Grass blades may
take on a twisted appearance and in the early
morning hours may appear to befelted or fuzzy.
This is due to the massive production of very
characteristic sporesinthelesions. Thismassive
production contributes to the destructive nature
of the disease, since vast amounts of inoculum
are available for infection.

Under optimum conditions, the disease may
progressrapidly over a48 hour period, killing an
entire stand of perennial ryegrass in 3-5 days.
Hot humid weather where leaf blades remain
moist for prolonged periods of timeisideal for
disease development and symptoms are often
more severe on south-facing areas. Symptoms
are also typically more severein higher cut turf
such asin roughs and on fairways as opposed to
putting greens, since canopy humidity is main-
tained at a higher level.

continued on page 15
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