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Everything You Ever Wanted to
Know About Crabgrass...

but didn’t know who to ask!

A well maintained turfgrass area provides many aesthetic and

functional benefits. Decades of scientific research has been

conducted to help managers maximize plant health and mini-

mize environmental impact. Still, significant concern for environmental

quality and human health has raised public awareness and led to increased

scrutiny of management practices, especially pest management.

For many years, the turfgrass industry has been implementing a

broad-based decision-making management system, known as Integrated

Pest Management (IPM). IPM has evolved, since its inception, to more

completely embrace the importance of turf culture that maximizes plant

health. Still, misconceptions persist regarding the more traditional as-

pects of IPM such as “using only biological control” and “no use of

pesticides.”    ■

continued on page 4

The misconceptions of IPM pose a unique
challenge from a weed management perspec-
tive, where visual thresholds are subjective (some
like the look of weeds, some don’t), functional
thresholds are exceptionally low or not known
(how many weeds can an athletic field have
before the game is disrupted) and lack of effec-
tive biological controls once the weed is estab-
lished. Therefore, the most effective IPM pro-
gram for weed management is prevention by
maintaining a dense turf.

The role of turfgrass density is critical for
IPM, as well as for maximizing the environmen-

tal benefits of turf. For example, studies from the
University of Wisconsin have indicated that a
thin, unfertilized turf resulted in greater nutrient
runoff that could contaminate surface water bod-
ies. Subsequently, as weeds invade a thin turf,
while initial density of weeds and turf is ad-
equate to cover the soil, annual weeds, such as
crabgrass, die off in the fall and leave bare soil
exposed to the spring rains. It is these scenarios
where weed control can be justified to preserve
surface water quality.
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CUTT Weekly
Your Weekly Link to

Turfgrass Information
It’s July 15th and the Annual Member-

Guest Tournament begins tomorrow. As you are
driving around, scouting the course, you notice
some areas that look droughty. It seems odd to
you, since there has been adequate rainfall, and
the soil seems moist. Is it wet wilt? Is it a disease?
Gray leaf spot? You need to decide now!

Earlier in the season you signed up for the
weekly report from the Cornell Turfgrass Pro-
gram, CUTT Weekly, to keep abreast of current
turfgrass management issues. Each week you
receive a two page update on the latest weather
reports, regional pest observations and recom-
mendations based on the latest research from
national experts. It arrives each Monday by noon
either via email or fax.

You remember reading that Gray Leaf Spot
was seen in the area and is often mistaken for
drought stress. In fact, the CUTT experts indi-
cated that irrigating will make it worse. A few
recommendations are provided for control and
you are able to decide on a course of action. The
tournament is a success and everyone is raving
about the turf conditions.

This is just one of the many turfgrass issues
discussed in the CUTT Weekly newsletter, avail-
able to all turfgrass professionals for $50 per
year via email, or $70 via fax. It is a small ex-
pense for your link to national experts providing
information based on current weather conditions
and the latest research. Don’t delay, the season is
beginning and in today’s world, current informa-
tion could give you the edge you need to succeed.
Contact Evie Gussack at (607) 257-8481 or
<eg21@cornell.edu> for more information.

You Use the Recommends,
Now See the Research:
Cornell Turfgrass Field

Day ’99
The Cornell Turfgrass Field Day, presented

in partnership with the New York State Turf-
grass Association, will be held on Tuesday Au-
gust 17, 1999 from 9:00 AM to 3:30 PM at the
Cornell Turfgrass Research and Education Cen-
ter and the Robert Trent Jones Golf Course at
Cornell University in Ithaca, NY.

The Field Day will include a trade show,
chicken barbecue and a tour of the research
currently in progress in areas such as putting

green establishment, National Turfgrass Evalu-
ation Program fine fescue trial, bentgrass putting
green trial and bentgrass fairway trial; crabgrass
control programs, use of plant growth regulators
to improve turf performance in shade and annual
bluegrass control with XPO.

Registration information will begin to ar-
rive in June, so mark your calendars today!

Expanded Regional
Conferences a Success

for NYSTA
Turfgrass managers in New York had un-

precedented access to the latest information on
golf turf, lawn and landscape and sports turf
issues in 1999. The expanded regional confer-
ences offered by the New York State Turfgrass
Association in partnership with Cornell Coop-
erative Extension and the Cornell Turfgrass Team
reached over 500 professionals. The regional
conferences are held in the southeast (Hudson
Valley), northeast (Capital District), western
(Buffalo), and the Adirondacks.

The conferences include a general session
that addresses major industry issues such as grub
control and environmental regulations, a back to
basics session to review the basics of turf man-
agement, and then breakout sessions to address
specific issues in golf, landscape and sports turf.

Another exciting season is being planned
for 2000 by the regional conference committees.
If you’d like to suggest topics and speakers for
the conferences in your region, please contact
NYSTA at (800) 873-8873.

It’s New!
CUTT Weekly, your weekly
link to turfgrass experts
providing critical, timely
information based on
current weather conditions
and the latest research,
delivered by email or fax.

Cornell Turfgrass Field Day

Tuesday August 17, 1999
Ithaca, NY.
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Scanning
the

Journals
A review of current
journal articles

Results revealed that as
wind velocity increased to
3 miles per hour and
above, canopy temperature
decreased, turf quality
increased, and incidence of
brown patch and algae
decreased.

Unless the 12 lb. N rate
was applied, N had no
effect on water use in the
absence of P and K.

Air Movement and Turf
Disease

The expansion of cool-season grass use in
the southern US, especially creeping bentgrass
putting greens, faces adaptation challenges as a
result of environmental conditions such as pro-
longed periods of high temperature and humid-
ity. In addition, many northern golf courses have
mature vegetation, such as trees, that inhibit air
movement and create microenvironments that
extend periods of leaf wetness and lead to dis-
ease problems. The superintendent’s ability to
manipulate the environment to improve air move-
ment is made difficult as a result of: 1) golfers’
demand for bentgrass surfaces in regions where
bentgrass is poorly adapted, and 2) golfers not
willing to remove trees.

The advent of fans to provide airflow across
a putting surface has received considerable at-
tention from golf superintendents, who accept
them as management tools. In addition, anti-golf
advocates cite fan use as yet another excessive
use of energy to overcome the lack of plant
adaptation and meet golfer demand. Neverthe-
less, questions remain regarding the benefits of
increased air movement, how much movement
is needed, among others.

Researchers at North Carolina State Univer-
sity conducted a three-year experiment on
Penncross creeping bentgrass turf grown on a
sandy soil. Three 375-watt, 14 inch diameter
non-oscillating fans created various wind ve-
locities for 4 months (June-September). Moni-
toring instruments were placed 14 and 38 feet
from the fans to measure ambient air and soil
temperature, dew point and relative humidity. In
addition, turf quality and duration of leaf wet-
ness were monitored.

Results revealed that as wind velocity in-
creased to 3 miles per hour and above, canopy
temperature decreased, turf quality increased,
and incidence of brown patch and algae de-
creased. Separate studies have suggested differ-
ent results for dollar spot which slightly in-
creased at high velocities and low soil moisture,
creating an environment conducive to desicca-
tion. Therefore, while increased air movement is
a benefit in some cases, this study suggests the
importance of monitoring the microenvironmen-
tal conditions to determine actual benefits.

(From: Lyford, P.R., C.H. Peacock and J.E.
Bailey. 1999. Effects of air movement on disease
management programs on bentgrass. N.C. Turf-
grass News, Dec/Jan. 1999. Pp. 38-40.)

Turfgrass Fertility and
Water Use

Turfgrass nutrition remains one of the last
aspects of a management program that appears
to rely on “art” or “feel” as much as science.
Simply, there is a paucity of information avail-
able on precise nutrient requirements for various
uses, species, cultivars, soil types, mowing
heights, etc. In addition, there are numerous
interactive links among the factors stated above
and between various individual nutrients. There-
fore, much of the science that needs to be con-
ducted is still exploratory in nature.

Research conducted here at Cornell by Dr.
Scott Ebdon (now a Turfgrass Scientist at the
Univ. of Massachusetts) and Cornell Turfgrass
Team Members Petrovic and White investigated
the relationship among N, P and K regarding
shoot growth and water use. An improved culti-
var of Kentucky bluegrass was seeded into a
sandy loam soil, pH 6.5, with inadequate levels
of P and K so that a response from applying these
nutrients could be measured. Monthly fertilizer
applications were made to simulate 1, 3, 6, 9, or
12 lbs. of N per 1000 square feet with urea, triple
superphosphate and muriate of potash.

Unless the 12 lb. N rate was applied, N had
no effect on water use in the absence of P and K.
Of course, as has been shown in many studies,
there was no measurable shoot growth or water
use response to P or K applied alone, suggesting
the intimate link between N rate and nutrient
demand. However, the interactive effect of N, P
and K relative to water use is the significant, if
not surprising aspect of this research. Specifi-
cally, when N and P levels were applied in a
typical fashion to this turf and soil type, as K
levels were increased, water use rates decreased.
This reduced water use seems well correlated
with reduced shoot growth at increased K levels.
This may be related to the impact of K salts on
plant water relations and subsequently on growth.

By no means does this one experiment rise
to the level of altering fertility programs, how-
ever, it is wise for turf managers to view their
fertility programs more completely. Clearly, N
levels determine demand for other nutrients and
when the plant is supplied with adequate N and
P, serious consideration must be given to K rates
relative to water use.

(From: Ebdon, J.S., A.M. Petrovic and R.A.
White. 1999. Interaction of nitrogen, phospho-
rus and potassium on evapotranspiration rate
and growth of Kentucky bluegrass. Crop Sci.
39:209-218.)



CORNELL UNIVERSITY TURFGRASS TIMES

C U T T

4

Crabgrass
continued from front cover

Reductions in turf density that result from
insect and disease damage, excessive traffic,
poor drainage, etc.. are likely to fill with weeds
that arise from the soil seedbank (weed seeds
stored in the soil). A primary weed arising from
seed in turf stands is the annual grass weed
species, crabgrass (Digitaria spp.). There are
three major crabgrass species distributed in the
United States; large, smooth and southern.
Smooth crabgrass is prominent in the northern
climates, especially the north eastern US, large
crabgrass is found throughout the US, and south-
ern crabgrass, primarily found in Florida and
mid-southern states. (Figure 1).

Crabgrass management has evolved over
the last 60 to 70 years with the introduction of
selective herbicides. Years ago, the preferred
management method was to alter the growing
environment to limit crabgrass. Typically, this
was achieved by drastically lowering the soil pH,
unfortunately, the turf usually suffered as well.

The principle that a pH manipulation strat-
egy employed was the concept of ecology. Ecol-
ogy is the study of the relationship between an
organism and its environment. Reducing the pH
altered the environment so that the organism
(crabgrass) could not be successful. Today, we

rely on selective herbicides applied prior to
crabgrass germination (preemergence) or
postemergence herbicides applied when crab-
grass has emerged. Again, concern over pesti-
cide use has increased the need for understand-
ing turfgrass and crabgrass ecology as well as the
development of innovative herbicide applica-
tion programs that minimize exposure and use of
fertilizers and organic-based approaches.

Ecology
In spite of the available technology for man-

aging crabgrass, it remains one of the most
troublesome weeds in the US. Fidanza and
Dernoeden (1996) have provided some useful

information regarding crab-
grass emergence patterns as
influenced by growing degree
days. In addition, studies from
the 1950’s and 1970’s suggest
that crabgrass could have up to
a four month period where
seeds could continually emerge
from the top 2" of soil. Of
course, most managers are fa-
miliar with the phenological
indicators such as Forsythia
and Lilac flowering as tools to
predict timing of emergence.
Still, many ecological ques-
tions remain unanswered.

Among the 60 species in
the genus Digitaria, thirteen
weedy species infest crops in
the US. To more thoroughly
understand the distribution and
adaptation of crabgrass to re-
gions and cropping systems, a
survey was sent to weed sci-
ence specialists in the US. Of
the 117 survey forms that were
sent, 62% were returned.

Approximately 90% of the
respondents indicated that the

three major species (smooth, large, southern),
are regional problems. Large crabgrass was the
most prominent species in all cropping systems
from orchards to forage crops to golf and other
turf areas, yet, smooth crabgrass was a more
significant problem in turf than the other sys-
tems. When asked what factors limit distribution
and adaptation, the respondents believed that
temperature, light and seedbank were the most
important, with moisture, cultivation, and soil
pH to be of less importance.

A few respondents (4%) indicated that within
a species, such as smooth crabgrass, the plants

Figure 1

Distribution of Major
Crabgrass Species
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looked very different, and
some suspected re-
sponded different to en-
vironmental factors. For
example, is smooth crab-
grass from Rhode Island
different than smooth
crabgrass from Long Is-
land, NY and from smooth
crabgrass from State Col-
lege, PA?

The results from sev-
eral field and growth
chamber experiments
conducted here at Cornell
University, indicated that
in fact, plants of the same
species from different ar-
eas in the same region, look different. Of course,
this is also common with another “weed” species
known as annual bluegrass. However, when
evaluating characters important for control pro-
grams, such as emergence date, growth rate, and
flower initiation, there were no significant dif-
ferences between smooth and large crabgrass
and within each species. Simply, while species
and plant may look different, in general they
respond similarly.

A difference between the species worth not-
ing was observed with flowering (seed produc-
tion). The study found that smooth crabgrass
plants that germinated after mid-July did not
produce seed. These late germinating plants serve
only to deplete the seed bank, in that the plants
contribute less to the seedbank than they with-
draw, an observation noted in other field studies.

Physical Disturbance and Crabgrass
Invasion

To more thoroughly understand the influ-
ence of soil temperature and seedbank factors, a
comprehensive field study was initiated to in-
vestigate various types of physical disturbance
on crabgrass emergence, development and seed
production.

Two study sites were established on mature
stands of tall fescue and Kentucky bluegrass
with different histories of crabgrass infestation.
In both sites, 4 openings were created, 1", 2", 4"
and 8" as well as an undisturbed area. (Figure 2).
Each opening was maintained throughout the
season by weekly clipping the encroaching leaf
blades. The study area was maintained at 2.5"
clipping height with no supplemental fertiliza-
tion. One site had the thatch layer removed on
half the plots to investigate the influence on
crabgrass invasion; thatch layer was measured to

Figure 2
Crabgrass test plot showing the
4 different sized openings.

be 0.5" thick. Soil temperatures were monitored
in each opening and in the undisturbed turf at 1"
and 2".

Crabgrass Emergence
As expected, undisturbed turf had signifi-

cantly less crabgrass plants than any of the
openings, but was not able to completely ex-
clude the crabgrass seedlings. The thatch layer
reduced the crabgrass emergence in the dis-
turbed plots, but not in the undisturbed plots. In
general, the undisturbed turf had 10 to 25% the
amount of seedlings as the disturbed turf. In fact,
crabgrass emergence varied little among the
openings greater than 2", suggesting that any
disturbance will result in crabgrass infestation if
a seedbank is available.

Timing of emergence (seedlings emergence
date) was not different relative to the of the
amount of disturbance, however smooth crab-
grass germinated 1 week earlier than large in
disturbed versus undisturbed turf. In fact, initial
crabgrass emergence began when soil tempera-
tures in the undisturbed turf were between 54°
and 58° F for 3 consecutive days at the 1 inch
depth. This is within the range of temperatures
reported by Fidanza and Dernoden. Interest-
ingly, the length of emergence (number of weeks
that new seedlings emerged) was greater in un-
disturbed turf than in disturbed turf. This was
possibly related to soil temperature which was
significantly moderated by turf cover.

From a weed management perspective, based
on these studies the window for successful
preemergence control of smooth crabgrass in a
disturbed turf is earlier and more narrow as
compared to undisturbed turf. However, an un-

continued on page 6

Crabgrass emergence
varied little among the
openings greater than 2",
suggesting that any
disturbance will result in
crabgrass infestation if a
seedbank is available.

Initial crabgrass emergence
began when soil
temperatures in the
undisturbed turf were
between 54° and 58° F for
3 consecutive days at the 1
inch depth.

Undisturbed
   Turf

1" 2" 4" 8"
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Crabgrass
continued from page 5

disturbed turf that may become disturbed will
need sustained protection from infestations. Yet,
as previously observed, late germinating smooth
crabgrass plants will not produce seed and while
short term visual quality is reduced, long term
seedbank management is enhanced.

Do Fertilizer or Organic-based Approaches
Work?

The growth curve of a cool-season grass is
marked by two significant periods of top growth.
These are periods when temperatures are cool
and daylength is long. In fact, research has shown
that cool season turfgrasses produce about 60%
of the entire shoot growth for the season in the
first 6 weeks in the spring (roughly about 25% of
the growing season). This marked increase in
turf density at the time of crabgrass emergence
might have some ability to reduce crabgrass

infestations.
Former Cornell Team

Members Hummel and Neal
conducted a demonstration
in seven locations through-
out NY State comparing fer-
tilizing to not fertilizing, with
or without preemergence
herbicides. The results indi-
cated that when turf quality
was acceptable prior to treat-
ments, the fertilized plots re-
duced crabgrass populations
by an average of 84% over
the unfertilized plots. How-
ever, where turf quality be-

gan poor, fertility alone pro-
vided only 31% control as
compared to unfertilized
plots.

Recently, the natural or-
ganic product, corn gluten
meal (CGM) has demon-
strated herbicidal activity.
Moreover, the specific chemi-
cal responsible for the activ-
ity has been isolated and char-
acterized. Still, CGM is 10%
nitrogen and when applied

according to label directions supplies 2 lb. of
actual N per 1000 square feet. Nitrogen applica-
tions that are part of the CGM, are not consistent
with recommendations when a fall-based fertil-
ity program is followed. The nitrogen applied at
this time extends top growth at the expense of
root growth. However, when the turf is thin, the
spring nitrogen will increase density that might
provide some weed control.

Several studies have concluded that CGM
was able to provide about 30 to 60% crabgrass
control in the first year, with greater than 80%
control reported in subsequent years. To over-
come this reduced control in the first year, sev-
eral researchers have suggested applying a
preemergence herbicide at the half rate in con-
junction with the CGM.

Recently, Cornell Turf Team Members Andy
Senesac, Ph.D. (Suffolk County Extension Weed
Scientist) and myself began an experiment com-
paring the use of corn gluten meal (Weed-Z-
Stop, With Out Weeds, Safe and Simple) at two
rates with and without herbicide application, to
organic fertilizer and synthetic fertilizer applica-
tions. The study, initiated in 1997, is being
conducted in Ithaca and in Riverhead, NY on
thin turf stands with history of crabgrass inva-
sion.

Results from the studies have been consis-
tent with regard to the level of crabgrass control
achieved with the CGM. After two years of
applications of the different formulations, sea-
son-long control with CGM does not exceed
60% (Figure 3). In addition, control from the
CGM is not significantly different from the
synthetic fertilizer applications, or in some cases
from the other natural organics. Both sites have
demonstrated a substantial increase in turfgrass
density in response to the nitrogen from the
various sources. Interestingly, the CGM plus
herbicide treatment has maintained above 90%
control, suggesting that the transitional program
might be effective. The experiment will be con-
tinued in 1999.

Preemergence Herbicides
IPM and Water Quality Perspective. The

indiscriminate use of preemergence herbicides
runs counter to a well implemented IPM pro-
gram. Clearly, by inhibiting the successful emer-
gence of crabgrass plants, there is little informa-
tion available on the population that might de-
velop. As a result, there is limited ability to
develop historical records which lead to reason-
able aesthetic and functional thresholds, the cor-
nerstone of an IPM program. Still, preemer-
gence herbicides are widely used.

Most preemergence herbicides have a great
attraction for soil particles (adsorption coeffi-
cient; Koc). In addition, the herbicides tend to be
largely insoluble. Therefore, it is rare (only on
extremely sandy soils) when preemergence her-
bicides used for turf in the north are found in the
groundwater. However, they can pose a risk for
surface runoff with most of the active ingredi-
ents having a medium to large potential for

Preemergence herbicides
can pose a risk for surface
runoff; most of the active
ingredients have a medium
to large potential for
surface runoff as rated by
the Soil Conservation
Service.

Figure 3
Evaluation of corn gluten meal,
natural organic and synthetic
fertilizer and low-rate herbicide
applications for crabgrass
control.
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surface runoff as rated by the Soil Conservation
Service. Still, environmental fate studies con-
ducted by turfgrass researchers in the last decade
have concluded that a dense turf will signifi-
cantly reduce runoff loss to surface water. Why
then, if the turf is dense, do we need to apply
preemergence each year, even if there is little
risk to water quality?

How do they work? Preemergence herbi-
cides that reduce the emergence of weed seed-
lings primarily act by inhibiting cell division.
Cell division is one of the first steps in plant
growth, as one cell divides into two cells, and
then both cells elongate. Following the applica-
tion of a preemergence herbicide, the chemical
must be activated by moisture in the soil. It then
becomes resident at the soil-thatch interface
where many weed seeds are present (Figure 4).
As weed seeds germinate under optimal environ-
mental conditions, a small seedling protrudes
from the seed and begins to grow towards the soil
surface. The seedling has enough energy stored
in the seed to reach the surface, at which time it
is then able to begin using light energy in a
process we call photosynthesis. It is important to
note that preemergence herbicides do not affect
ungerminated (dormant) seeds. The seed must
germinate to encounter the herbicide that is resi-
dent at the soil-thatch interface.

Once the seedling encounters the herbicide,
cells in the seedling continue to expand, but not
divide. This expansion (not growth) depletes the
energy stored in the seed before the seedling can
emerge and become “self-sufficient”. The result
is that the plant does not survive. Over time,
there are questions as to how many years of
preemergence herbicide applications are needed
to reduce the crabgrass seedbank below the
threshold level. Are preemergence herbicide

applications needed every year to every area of
turf, or just on areas where the turf is always thin
(along paved surfaces)?

How long do they work? The duration of
herbicide activity (residual) is dependent on
environmental conditions such as moisture, tem-
perature, light and amount of organic matter in
the soil. Once applied and activated, the herbi-
cide remains at a critical concentration at the
soil-thatch interface for periods ranging from 6
to 16 weeks depending on the product (Table 1).
Preemergence herbicides degrade through chemi-
cal or microbial processes in the soil until the
concentration falls below the critical level where
activity is reduced. This can be accelerated when
the soil remains warm for extended periods of
time. Warm, moist soils encourage microbial
degradation of the herbicide’s carbon structure,
using it as a food source. This is why in years of
early and extended soil warming, preemergence
herbicides fail to provide season-long control.
Simply, the crabgrass germination period ex-
ceeds the residual activity of the herbicide.

Do Preemergence Herbicides Effect Turf
Growth? The effect of preemergence herbicides
on rooting has been investigated during sod
establishment, where new roots must penetrate
the preemergence herbicide barrier. Hummel
found that annual applications of prodiamine
applied at 2 lb. ai/A (4 times the high use rate) did
reduce rooting of established Kentucky blue-
grass by about 8%. However, in general, preemer-
gence herbicides are thought to be less injurious
to root development in established turf.

Turfgrass ecology and physiology could
explain this further. Grass root tips are regions of
active cell division (meristems). The root mer-

continued on page 12

It is important to note that
preemergence herbicides
do not affect ungerminated
(dormant) seeds.

Over time, there are
questions as to how many
years of preemergence
herbicide applications are
needed to reduce the
crabgrass seedbank below
the threshold level.

Figure 4
A visual representation of the
soil-thatch interface where
crabgrass seeds encounter
preemergence herbicides.
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Spring is here, ushering in the spraying
season. Growers of quality turfgrass will
need to ensure that their sprayers are in

tip-top condition. The need for an accurate sprayer
is obvious. The cost of pesticides continues to
rise, inaccuracy results in over-application, a
waste of money and danger to the environment.
Off–target drift results in damage to neighboring
property and less product being applied to the
target.

 A morning or afternoon spent overhauling
the sprayer will be time well spent. The sooner
one starts on preseason maintenance the better, it
also allows the local machinery dealer to get
spare parts before the season starts. The cost of
a new set of nozzles, pressure gauge or check
valve diaphragms is soon recovered after a few
hours of correct spraying.

A safer sprayer, well maintained, will work
better, minimize waste and be more efficient.

CAUTION
• Take great care when adjusting a

sprayer while the engine is running.
• Engage the hand brake when leaving

the seat.
• Ensure protective clothing is worn to

avoid contamination.

The Power Unit
The power unit must always be powerful

enough to operate the sprayer efficiently under
all working conditions. The air cleaner should be
cleaned, the engine oil and filter changed if
necessary. Tire pressures should also be checked.

Dr. Andrew Landers is a new member
of the Cornell University Turfgrass Team.
He is based in the Department of Agri-
cultural and Biological Engineering in
Riley Robb Hall on the Cornell campus
in Ithaca.

Turfgrass Sprayer Preparation

The Operation of the Sprayer
Partly fill the tank with clean water and

move the sprayer to uncropped waste ground.
Remove the nozzles. The wearing of a coverall,
gloves and a face visor when working with the
sprayer is recommended as the sprayer may be
contaminated. Engage the drive and gently turn
the shaft, increasing speed slowly to operating
revs. Test the on/off and pressure relief valves,
and check the agitation system. Flush through
the spray lines, then switch off the tractor. Refit
the nozzles and check the liquid system again for
leaks.

ANDREW LANDERS

CORNELL UNIVERSITY TURFGRASS TEAM

The
Machine

Shop

The cost of pesticides
continues to rise,
inaccuracy results in over-
application, a waste of
money and danger to the
environment. Off–target
drift results in damage to
neighboring property and
less product being applied
to the target.
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Turfgrass Sprayer Preparation Checklist
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Prepared by Dr. Andrew Landers, Cornell University Turfgrass Team.
Cornell University Turfgrass Times, Spring 1999

Hoses
check:
• For splits, chafing and cracks, particularly where booms

fold
• Connections to ensure they are watertight

Filters
check:
• For missing filter elements and seals
• For leakage
• For blocked or damaged filters
• Correct filter for nozzle size

Tank
check:
• For fractures and any other damage
• The tank sits securely in its mount
• The agitation is working
• The tank is clean

Controls
check:
• The control circuitry (electrical, hydraulic or air) for

correct operation
• Valves for both internal and external leaks

Pump
check:
• Oil levels and leaks
• The air pressure in the pulsation chamber (if fitted) is at

the recommended level
• The pump rotates freely

Pressure Gauge
check:
• The pressure gauge needle doesn’t fluctuate when the

nozzles are delivering the correct amount of chemical per
unit time while spraying.

• The pressure gauge needle returns to zero when the
sprayer is switched off

Boom
check:
• Boom movement and stability
• The boom folding mechanism
• The height adjustment mechanism
• The break backs for correct operation

Boom Piping
check:
• The condition of all pipework
• The nozzle bodies for damage or loose fit
• For any damaged units, and replace them
• For leaks under pressure

Check Valves
check:
• Damaged diaphragms and seats
• All valves stop liquid flow from the nozzles when sprayer

switched off

Nozzles
check:
• All nozzles on the boom are the same
• All nozzles are in good condition, with no evidence of

streaks or irregularities in the spray pattern
• All nozzles are clean and free from obstruction (note:

clean with a soft brush or airline—don’t damage nozzles
by using wires or pins)

• All nozzles deliver to within + or - 5% of the
manufacturer’s chart value

Calibration
Where your sprayer has automatic controllers to monitor

the speed of the sprayer and the flow, pressure and area sprayed,
check:
• They are in good condition and properly maintained
• They are frequently calibrated for accuracy
• For leaks, blockages, variations in pressure or any minor

damage during spraying

A recommended calibration technique is summarized as:
• Read the label
• Measure the forward travel speed of the sprayer with the

booms out and over the field to be sprayed. Mark a
distance of 100 feet, record time taken to drive over the
course.
speed (mph) = distance (ft) x 60

time (seconds) x 88
• Calculate the nozzle output/minute required:

gals/minute = gals/acre x MPH x nozzle spacing
5940

• Select the appropriate nozzle set
• Set the appropriate pressure
• Measure the nozzle output against time

Routine maintenance
The following checks should be carried out routinely:
• All hoses are tightly connected and free from sharp

bends; cracked or damaged hoses must be replaced
• All controls move freely and are fully adjustable
• Pressure gauge reads zero
• Pump can be turned over by hand
• Air pressure in pump accumulator (if fitted) is correctly

adjusted
• Drain plugs and clean filters are in position
• Tires are sound and correctly inflated; wheel nuts are

tight
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This is an important period for my three
graduate students, as each is completing
their Master’s degree. James Wasura,

completing his Masters of Professional Studies
degree, has been studying the stability of natural
zeolite soil amendments. We have reported on
his results previously. He has taken a job with
Family Golf Centers to manage one of their golf
facilities.

Petri Anton of Italy, competing his Masters
of Science degree this spring, has been evaluat-
ing the role that cation exchange capacity (CEC)
of sand plays in the growth and nutrition of
creeping bentgrass greens. By varying the amount
of natural zeolite and reed-sedge peat to sand he
was able to construct sand based root zones with
CEC that range from 0.1 cmol/kg (sand) to 10
cmol/kg. He found that as the CEC increased that
growth of creeping bentgrass also increased in a
somewhat linear fashion. He is still analyzing the
nutritional data.

Ruby Beil is finishing her Masters of Sci-
ence degree this spring and will be staying on for
her Ph.D. She has studying the use of perennial
plants (tall fescue and red maple) in
phytoremediation of lead contaminated soils.
Phytoremediation is an inexpensive approach of
using plants to cleanup industrial contamination
such as heavy metals and toxic organic com-
pounds. She has been comparing the ability of
the two perennial plants to remove lead from soil
as compared to the known lead hyper-accumula-
tor, Indian mustard. Lead in soil is often not very
mobile or likely to be taken up by plants. She
added a chelate to make the lead more water-
soluble so that the plants could take it up. She
found that the Indian mustard was able to extract
more lead from the soil than either of the other
two plants in a short 3-month study in the green-
house. Tall fescue was second and the red maple
extracted very little lead. It appears that the
amount of lead that these plants could extract
from the soil was related to how much water they
took up (more water uptake more lead uptake)
and their ability to tolerate lead before it killed
them. Ruby will be studying phosphorus and
pesticide runoff as part of her Ph.D. program

What’s planned for 1999? We will repeat a
project started last summer to develop a better
understanding of the impact that golf greens may
have on water quality during establishment. The
leaching potential of seed treated with fungi-
cides versus a broadcast application of the same
fungicide to bare sand will be evaluated along
with fertilizer nitrate leaching. This is a joint
project with Frank Rossi, Don Lisk and Pim
Larsson-Kovach, funded in part by Match Funds

Program with NYSTA and Novartis. A new
project will be initiated to determine if periodic
saturation of a sand-based root zone with super-
oxygenated water can increase soil oxygen lev-
els and thus improve root growth. This technol-
ogy was developed to remediate groundwater
contamination from pesticides and other organ-
ics like gasoline by the Matrix Environmental
Technologies Co. of Orchard Park, NY. We will
be developing new test areas to study runoff
from turf including research size plots, small
scale actual field sites like several holes on a golf
course to possible an entire small watershed
containing a residential subdivision.

A. MARTIN PETROVIC

CORNELL UNIVERSITY TURFGRASS TEAM

Turfgrass Management, Soil and Water
Quality Program

The leaching potential of
seed treated with
fungicides versus a
broadcast application of
the same fungicide to bare
sand will be evaluated
along with fertilizer nitrate
leaching. This is a joint
project with Frank Rossi.

Program
Update

Turfgrass Problems
Bugging You?

Need Help NOW!

Get it when you need it:

—— CUTT Weekly ——

Subscribe to the new publication from

Cornell Turfgrass: CUTT Weekly.

See page 2 for more information or call

(607) 257-8481 for subscription details.
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Select Great People to Join Your Turf
Team

Human
Resource
Update
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Take a few minutes, maybe
even close your eyes.
Think: “What attributes—
attitudes, skills,
experiences, etc.—do I
want in my maintenance
staff employees?” Develop
a vision.

In selecting a great person
to join our team, we wish
to develop an interview
process that results in our
choosing the best person
for the job.

We have all heard of self-fulfilling
prophesies. I believe our inability to
recruit and select great employees is

in part a self fulfilling prophesy. It is unlikely we
will find a great employee if we start out thinking
that finding a great employees is unlikely or
impossible. The customer service literature (for
example Raving Fans: A Revolutionary Approach
to Customer Service by Ken Blanchard and
Sheldon Bowles) clearly states that great cus-
tomer service begins with a vision of great cus-
tomer service. Similarly, selection of a great
employee should begin with your, the employer/
turf manager’s, vision of a great employee. Just
as great customer service begins with a great
vision and then is modified by the vision of the
customer, a great employee begins with a vision
by the superintendent which is then modified by
the realities of the employment market.

So what should this vision of a great em-
ployee include. First let’s think of who we want
to join our turf team. That means we think more
broadly than just the skills we are looking for.
We want a productive, happy employee who is
committed to our mission, vision and core val-
ues. Take a few minutes, maybe even close your
eyes. Think: “What attributes—attitudes, skills,
experiences, etc.—do I want in my maintenance
staff employees?” Develop a vision.

Some companies hire primarily on attitudes.
They argue that teaching the skills needed is
much easier than changes in attitudes. Southwest
Airlines, probably the most successful airline of
the last twenty-five years, hires flight attendants
strictly on attitude.

The Dating Game
If we have successfully recruited based on

our business attributes, we have a pool of candi-
dates. We also now have a vision of the em-
ployee we are seeking. Now what? We must
select the best candidate or candidates. Let me
suggest that selection is like a “dating game.”

When you are dating, both parties are con-
tinually increasing their knowledge of their
“date.” At any time either party can discontinue
dating if they so desire. Selection work the same
way. Both the turf employer and the potential
employee are collecting information as they pro-
ceed through the process. Similarly, either can
decide at any time that this is not a good match.

In selecting a great person to join our team,
we wish to develop an interview process that
results in our choosing the best person for the
job. In selection jargon we want a reliable pro-
cess. A reliable process results from consistently

using a systematic selection process which re-
sults in the best candidate being hired. The
following are suggestions to ensure reliability:

• Identify job characteristics. These are the
characteristics or attributes—skills, knowl-
edge, training, attitudes—that we are seek-
ing. It may be difficult but the best results
will be attained when the number is small.
• Write a list of questions based on job
characteristics. This will force you to think
about each characteristic and develop ques-
tions to evaluate each characteristic.
• Plan to ask each applicant the same ques-
tions. Every trained interviewer works from
a list of questions. Some ask follow-up
questions to pursue interesting dimensions
of the answers; others do not deviate from
their list to avoid potential bias. Personally,
I believe the value of follow-up questions
exceeds the potential for bias.
• Plan to score responses. Some type of
relative scoring facilitates comparison of
candidates by reducing first impression and
contrast bias.
As a concluding note, remember that we are

selecting the people who, other than our family,
will likely be our closest associates in the com-
ing years.

ROBERT A. MILLIGAN

CORNELL UNIVERSITY TURFGRASS TEAM
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Warm, moist soils
encourage microbial
degradation of the
herbicide’s carbon
structure, using it as a food
source. This is why in years
of early and extended soil
warming, preemergence
herbicides fail to provide
season-long control.

Turfgrass pathologists have
speculated that the use or
preemergence herbicides
can contribute to reduced
disease tolerance. There
are several anecdotal
reports of increased
bluegrass susceptibility to
leafspot, but few
documented studies.
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istems could be affected if it contacts a preemer-
gence herbicide which inhibit cell division. As
mentioned previously, turfgrass rooting is most
active in the early spring when the soil is cool and
top growth is yet to be initiated. It follows then,
that a preemergence herbicide which inhibits
cell-division could affect root production during
a critical development stage. Accordingly, de-
laying preemergence application until soil tem-
peratures warm, so that roots are through their
active stage would avoid injuring the new roots.
Yet, if crabgrass has already emerged most
preemergence products will not provide
postemergence control, hence, proper timing
remains critical.

For many years, turfgrass pathologists have
speculated that the use or preemergence herbi-
cides can contribute to reduced disease toler-
ance. There are several anecdotal reports of
increased bluegrass susceptibility to leafspot,
but few documented studies. Researchers at
Clemson University identified several preemer-
gence herbicides that can increase the incidence
of brown patch on tall fescue, however, the class
of herbicides investigated are not widely used on
cool-season turf. In addition, Hummel found an
increase in severity of Necrotic ringspot with
prodiamin applied above the labeled rates. Still,
the preemergence herbicide influence on cell
division, may have physiological side effects
that are not well understood.

Core Cultivation and Preemergence Her-
bicide Activity. The role of physical disturbance
on crabgrass emergence and development has
been discussed. However, many questions have
been asked regarding the influence of core culti-
vation on preemergence herbicide performance.
One might think that by disrupting the herbicide
barrier crabgrass control would be reduced. How-
ever, in two separate studies where preemer-
gence herbicides were applied and then the area
core cultivated, no reduction in crabgrass control
was observed. This was true even regardless if
the cores were processed or removed.

Preemergence Herbicides Applied in the
Fall. In an effort to reduce the amount of activity
required on a turf stand in the spring, many
managers have experimented with preemergence
application in the fall, or late season. Research-
ers over the years have concluded that the effec-
tiveness of this practice is highly product, rate
and environmental related. Bhowmik at the Uni-
versity of Massachusetts found that prodiamine
(Barricade) applied at 0.5 lb. ai/A in October
1997 provided 65% control when rated in Au-
gust 1998. In fact, this was not significantly
different from the April 1998 application of

prodiamine at 0.65 lb. ai/A. The best prodiamine
program (92% control) was 0.65 lb applied in
October, followed by 0.38 lb. applied in April.
Comparatively, dithiopyr (Dimension) applied
at rates of 0.25 to 0.38 lb. ai/A did not provide
even 80% control regardless of application strat-
egy in 1998. These results confirm previous
reports that the dinitroaniline family
(pendimethalin, prodiamine, trifluralin+benefin)
of herbicides can provide season long control
when applied in the previous fall, while materi-
als such as bensulide (Betasan), dithiopyr,
oxadiazon (Ronstar) and siduron (Tupersan) are
not as effective.

A significant limitation to the use of preemer-
gence herbicides in the fall, is the potential to
restrict overseeding or other turf establishment
procedures the following spring. As discussed
earlier, the effect of the herbicides on cell divi-
sion is rarely selective, in that all germinating
grass seeds can be inhibited (except in the case of
siduron which is selective for warm season grass
seed and can be used at the time of turf establish-
ment). Consequently, if there is turf loss over the
winter, the ability to recover the area from seed
might be affected.

Researchers at Penn State University ap-
plied several preemergence herbicides in Octo-
ber and then overseeded the areas with creeping
bentgrass (CB), Kentucky bluegrass (KBG) or
perennial ryegrass (PR) in the spring. The plots
were rated for density in June. All preemergence
herbicides delayed seed germination and seed-
ling development of all species. Overall, PR
seedings were the most successful in establish-
ing on oxadiazon and dithiopyr treated plots. Of
the three species tested, bentgrass was the most
sensitive to herbicide residual with no plot reach-
ing 50% density by June.

Clearly, the fall strategy has a trade-off, in
that dithiopyr and oxadiazon will allow turf
establishment in the spring following preemer-
gence application in the fall but do not provide
acceptable season-long crabgrass control. In
contrast, the dinitroaniline materials provide
acceptable season-long control, but severely limit
the success of spring seedings.

Postemergence Crabgrass Control
Crabgrass Growth and Development.

Studies have indicated that crabgrass plants in
more highly disturbed turf with low density,
reach a size more difficult to manage (greater
than two tillers) more rapidly. In contrast, the
plants that emerge in undisturbed turf need al-
most 7 weeks to reach the two tiller size. This
would permit the turf manager to observe crab-

Crabgrass
continued from page 7
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The fall strategy has a
trade-off, in that dithiopyr
and oxadiazon will allow
turf establishment in the
spring following
preemergence application
in the fall but do not
provide acceptable season-
long crabgrass control. In
contrast, the dinitroaniline
materials provide
acceptable season-long
control, but severely limit
the success of spring
seedings.
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grass pressure following germination then deter-
mine the appropriate postemergence strategy
over a longer period.

When reviewing the ecological aspects of
infestations of summer annual weeds that invade
exclusively from seed, an annual measure of
contributions to the seedbank is vital. Undis-
turbed turf reduced crabgrass seed production in
the plants that survived as compared to disturbed
plots. For example, the slightly disturbed turf
produced 5 times the amount of seed as the
undisturbed plots. This is a significant long term
management strategy. If crabgrass thresholds
could be increased as part of an IPM program,
there would be a net depletion of the seedbank in
dense turf stands.

IPM Approach. Monitoring weed popula-
tions is not widely practiced in the turfgrass
industry, mostly because adequate turfgrass den-
sity restricts weed invasion, but also as a result of
the widespread use of preemergence herbicides.
In addition, aesthetic thresholds on high value
turf areas and functional thresholds on golf put-
ting greens and sports fields are essentially zero.
By the time crabgrass is visible it has exceeded
threshold levels or it might be too large a plant to
effectively control. Therefore, historical infor-
mation from the previous fall, using crabgrass
skeletons will provide insight into where infesta-
tions might occur, or as mentioned previously,
areas where turf is consistently thin could be
more closely monitored.

Certainly, the time required for the level of
monitoring for a successful reduction in pesti-
cide use maybe prohibitive to traditional lawn

care companies that visit the site 4 to 5 times per
year. However, golf superintendents, sports field
and grounds managers at the site each day, could
implement a population based approach by moni-
toring at appropriate times.

Postemergence Herbicides. Effective con-
trol of emerged crabgrass plants is highly depen-
dent on growth stage and environmental condi-
tions, independent of the herbicide. MSMA, is a
contact-action herbicide, in that it is absorbed,
but not transported throughout the plants vascu-
lar system, the vegetation is contacted but not
killed. As a result, several applications are re-
quired for plants greater than 1 tiller.

Fenoxaprop (Acclaim or Acclaim Extra) is
effective on crabgrass plants from emergence to
the 3 tiller stage. Larger plants may need several
applications and the crabgrass may take 14 to 21
days before elimination. Additionally, the effec-
tiveness of fenoxaprop is reduced when plants
are not actively growing in response to drought
stress. Research has indicated that moisture stress
must be alleviated within 48 hours of fenoxaprop
application for effective control.

A herbicide that has been investigated for
many years, but only recently labeled in many
parts of the country (not labeled for use in NY),
quinchlorac (Drive) is effective on large crab-
grass plants (greater than 3 tillers). In fact, the
use of quinchlorac in an IPM approach could be
an integral part to reducing or eliminating the use
of preemergence herbicides. Specifically, crab-
grass populations could be monitored and treated

continued on page 14

Table 1. Preemergence Herbicide Effectiveness

Herbicide Crabgrass Crabgrass Dicot Injury/Safety
Control Control Control

4-6 weeks 12-15 weeks

Bensulide (Betasan) E G F Safe on Poa annua

Oxadiazon (Ronstar) E E E Injures annual bluegrass, bentgrass, red fescue

Siduron (Tupersan) F P F Safe at seeding

Bensulide & Oxadiazon (Scott’s) E E E Safe on benrgrass fairways

Dithiopyr (Dimension) E E G Safe on bentgrass; pre/EPO activity. Not on LI

Pendimethalin (Halts) E E E Injures close mown bentgrass & Poa annua

Benefin (Balan) E F P Injures close mown bentgrass & Poa annua

Trifluralin (Treflan) E F P Injures close mown bentgrass & Poa annua

Benefin & Trifluralin (Team) E VG P Injures close mown bentgrass & Poa annua

Prodiamine (Barricade) E E E Injures close mown bentgrass & Poa annua

DCPA (Dacthal) E P F Injures annual bluegrass, bentgrass, red fescue

Isoxaben (Gallery) G G EE Not in NY
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postemergence regardless of growth stage. If
this is performed before seedhead formation, the
result will be a net depletion of the seedbank.
Interestingly, quinchlorac is also very effective
on white clover and Veronica filiformis.

An Integrated Approach to Crabgrass
Control.

Crabgrass invasion reduces the visual and
functional quality of a turf. In fact, crabgrass
infested areas that leave bare soil exposed to
spring rains may actually compromise water
quality where there is significant amounts of
paved surfaces. The successful implementation
of IPM programs based on reasonable thresholds
poses a unique challenge for managers, lawn
care providers and do-it-yourselfers. The wide-
spread use of preemergence herbicides in most
instances insures
a weed-free turf,
regardless of
whether or not it
is needed to pro-
vide that weed-
free turf.

Still, while
an additional
load on the envi-
ronment, re-
search indicates
that when used
properly, the ap-
plication of these
materials do not
pose water qual-
ity concerns and
have low envi-
ronmental toxic-
ity. However, a
more integrated
approach that sets reasonable thresholds, utilizes
ecological information as the basis for manage-
ment, monitors populations and implements ef-
fective control strategies is likely to reduce pes-
ticide use.

First and foremost maintain turfgrass den-
sity. If the turf is thin implement a spring based
fertilizer program or begin applying CGM. Ad-
ditionally, introduce rapidly germinating turf-
grass species such as ryegrass to compete with
crabgrass seedlings for resources. This improved
density alone in the first year can provide 30 to
80% control, depending on how thin the turf was
to start.

In areas where crabgrass infestation is likely,
along paved surfaces, a preemergence strategy
might be warranted where competition from turf

might be reduced. However, one could argue
that crabgrass and other annual weeds invade
these areas and stabilize the soil; a key aspect of
urban water quality. Nevertheless, the visual
quality expectations of most turf areas will not
allow this level of infestation.

An integrated approach would be to observe
the emergent population, then utilize a timely
postemergence herbicide to control existing
plants in combination with a preemergence her-
bicide to prevent further infestation. This strat-
egy will reduce the influence of preemergence
herbicides on turfgrass rooting which will have
slowed in response to environmental conditions
and reduce the amount of preemergence herbi-
cide applied, by targeting areas known to be
infested. However, if fall seeding is planned
consider using a preemergence herbicide with a

shorter residual to
reduce the influ-
ence on turf seed-
ling develop-
ment.

F i n a l l y ,
managing annual
weeds, such as
crabgrass, that in-
fest exclusively
from the seed-
bank can be chal-
lenging on highly
disturbed turf ar-
eas. However,
annual weeds do
provide an oppor-
tunity to utilize
ecological infor-
mation to the ad-
vantage of the
turf. Turf density

does reduce crabgrass infestations, however, not
always below threshold levels. If density can be
maintained until emerged seedlings are not able
to produce viable seed, the seedbank will be
depleted. This will require adjustments in thresh-
old levels. Furthermore, the impact of the annual
use of preemergence herbicides on the crabgrass
seedbank must be better understood to justify the
continuance of this indiscriminate practice. A
crabgrass management program must be viewed
in the larger context of environmental quality
and realistic expectations of turfgrass quality.
As such, society will more completely grow to
understand the role of a well-maintained turf in
an urban environment and demand a more inte-
grated approach.

FRANK S. ROSSI

CORNELL UNIVERSITY TURFGRASS TEAM

Crabgrass
continued from page 13

Smooth Large
Crabgrass Crabgrass

The use of quinchlorac
(not in NY) in an IPM
approach could be an
integral part to reducing or
eliminating the use of
preemergence herbicides.
Specifically, crabgrass
populations could be
monitored and treated
postemergence regardless
of growth stage.

A more integrated
approach that sets
reasonable thresholds,
utilizes ecological
information as the basis for
management, monitors
populations and
implements effective
control strategies is likely
to reduce pesticide use.
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BioJect System
continued from back cover

can. Except for two dates, for one species
(Tylenchorhyncus spp.), neither the BioJect, nor
Nemacur treatments significantly suppressed
nematode populations.

Distribution Trial
The experiment to evaluate distribution was

conducted on three golf courses in eastern Mas-
sachusetts. Population counts were taken of the
bio-control organism after the fermentation cycle
and various distances from the pump house. In
every case where irrigation water was sampled
from the sprinkler heads, populations were often
1000 times less than at the pump. Also, the lack
of disease incidence on the courses at the time of
the study limited the researchers ability to deter-
mine the actual impact of reduced population
amounts on control.

Summary
In summary, the TX-1 organism developed

by Dr. Joe Vargas at Michigan State University,
when applied in the correct amount is capable of
eliminating or reducing the need for some fungi-
cides. However, the inadequacies of the BioJect
System to deliver the populations needed for
control leaves many questions unanswered. So
the answer at this stage to whether the BioJect
works or not is an ambiguous yes and no.

(Adapted from: Bresnahan, J.J. and J.A.
Drohen. 1999. Evaluation of the BioJect System
for the control of fungal and nematode patho-
gens in a golf course environment—1998.)

FRANK S. ROSSI

CORNELL UNIVERSITY TURFGRASS TEAM

When applied in the
correct amount TX-1 is
capable of eliminating or
reducing the need for some
fungicides. However, the
inadequacies of the BioJect
System to deliver the
populations needed for
control leaves many
questions unanswered.
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The Plant Disease Diagnostic 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

•  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/DiagLab/DIAGLAB.HTM
334 Plant Science Building, Cornell University, Ithaca, NY 14853

(607) 255-7850
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The objectives of the study
were: 1) evaluate the
ability of BioJect to
suppress dollar spot on
fairways, 2) evaluate the
ability to suppress
nematodes on greens, and
3) evaluate the ability to
distribute the bio-control
organism through the
system. continued on page 15

Your Daily Microbe:
Does the BioJect System Work?

Public concern for pesticide use has spurred
the development of alternative technolo
gies for pest management. Golf course

superintendents are regularly inundated with sales
material that touts the myriad benefits from
using a particular product. In some cases, actual
research data is available, however, many times
the data is from controlled laboratory studies or
with plant material other than turf. While this
should not always disqualify the data, studies
under field conditions that generate consistent
measurable responses are clearly lacking.

Recently, the BioJect System was devel-
oped by Ecosoil, Inc. that is capable of delivering
an organism, proven in the laboratory to provide
biological control of dollar spot, brown patch
and pythium diseases of turf. This system is
currently being used on hundreds of golf courses
in the United States, however, actual perfor-
mance data has not been available. To this end,
researchers at the University of Massachusetts in
cooperation with three golf courses, conducted
evaluations of the BioJect System at their facili-
ties. The objectives of the study were: 1) evalu-
ate the ability of BioJect to suppress dollar spot
on fairways, 2) evaluate the ability to suppress
nematodes on greens, and 3) evaluate the ability
to distribute the bio-control organism through
the system.

Dollar Spot Trial
For the dollar spot trial, daily application of

the bio-control organism was made following a

12 hour fermentation cycle. The organism was
applied with a watering can between the hours
of 9 PM and 12 AM, to simulate nightly
irrigation, not through the BioJect System.

Dollar spot levels in the untreated plots
were significantly greater than the action thresh-
old that would require treatment (5 spots per 18
square foot plot). Dollar spot levels did not reach
the action threshold in BioJect treated plots on
the Orchards Golf Course with mostly bentgrass
and Twin Hills Golf Course with a low-mainte-
nance Kentucky bluegrass blend. In fact, BioJect
treatments were similar to Daconil and Banner
fungicide programs. However, under more se-
vere disease pressure experienced on mostly
annual bluegrass at the UMass facility, the BioJect
treatments, while providing 86% control as com-
pared to untreated plots, was well above thresh-
old levels. Still, the BioJect treated plots that
only received Daconil or Banner when threshold
levels were reached, reduced fungicide use ap-
proximately 70 to 80% as compared to fungicide
treated plots without BioJect treatment.

Nematode Trial
Nematode treatments were applied to a 75

year old annual bluegrass/bentgrass putting green
with high populations of certain parasitic nema-
todes. Applications methods were similar to
those made to fairways in the dollar spot experi-
ments, relative to fermentation and watering
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