
for the Buck More Bang 

/Ve tried a lot of other products 
since my introduction to Fioratine 
at Merion in 1995, but I've come 
full circle. 

Fioratine products give me the 
versatility and reliability to 
achieve strong, healthy turf and 
the responses I need when I need 
them. With their low, economical 
rates, Fioratine consistently 
delivers more bang for the buck. 

Its a great product line. 

Eric Greytok, GCS 
Winged Foot Golf Club 

Patented Chemistr 
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FIGURE 1 

2nd Millenium DaVinci Kentucky 31 Plantation 

Higher cutting reduced 
larval settling response 
on three of four 
cultivars. 

Q U I C K T IP 
For fast disease-
control efficacy at 
very low rates, use 
Compass fungicide 
to control brown 
patch, anthracnose, 
leaf spot and gray 
leaf spot, among 
other turf diseases. 
A broad-spectrum 
strobilurin fungicide, 
Compass has a 
mesostemic mode 
of action, delivering 
the value of a con-
tact with the power 
of a systemic. 

Continued from page 48 
ance to insect feeding dam-
age, tall fescue is reputed to 
be highly tolerant, possibly 
because of its large, tough 
root and shoot tissue (Mur-
ray and Powell, 1979). 

Another reason that tall 
fescue may be more resist-
ant to insects is that fescue 
plants often harbor a fungal 
endophyte (Neotyphodium 
coenophialum) that forms a 
symbiotic relationship with 

the turf plant and enables the plant to produce 
several chemical compounds in the leaf and leaf 
sheath called alkaloids. It is these alkaloids that 
provide a chemical defense against surface-
feeding insects (Prestidge et al, 1982; Siegel et 
al,1987; Murphy et al, 1993). 

Many other benefits of endophytes have also 
been observed. For example, increased seedling 
survival has been observed in endophyte-
enhanced tall fescue where the soil was infest-
ed with the fungal organism Rhizoctonia zeae 
(Gwinn and Gavin, 1992). Mature endophyte-
enhanced cultivars generally possess enhanced 
growth and recovery, greater drought tolerance 
(Arachevaleta et al, 1989; West et al, 1990), and 
superior deterrence to nematode and mam-
malian herbivory (Bacon and Siegel, 1988; 
Siegel, et al, 1985). Endophytes may also help 
in terms of fertilizer use, since endophyte-
infected Chewings fescue was shown to have a 
higher nitrogen uptake capacity than non-
endophyte fescue (Richardson et al, 1999). The 
relationship of endophytes with disease sup-
pression is unclear. However, in a greenhouse 
experiment, endophyte-enhanced tall fescue 
recovered more quickly from brown patch 
(Rhizoctonia solani) than nonendophyte-
enhanced tall fescue (Burpee, 1992). 

Currently, there is very little scientific data 
regarding the effect of simply varying common 
management practices like mowing and nitro-
gen fertilization on endophyte expression and 
insect feeding habits. A previous greenhouse 
study demonstrated that tall fescue alkaloid 
concentrations increased when mowing height 
increased from 1 to 3 inches (Salminen, et al, 
2003). 

Several alkaloids are produced in the leaf and 

their relative amounts may also be influenced 
by nitrogen source. In solution culture, Chew-
ings fescue [Festuca rubra L. ssp. cummutata 
Gaud.) produced two main alkaloids, ergovaline 
and peramine, with slightly higher ergovaline 
produced for ammonium fertilized plants 
(Richardson et al, 1999). It is unclear, however, 
how the concentrations of each of these com-
pounds actually affect insect herbivory. 

Additionally, previous research demon-
strated that simply overseeding endophyte-
enhanced perennial ryegrass into a Kentucky 
bluegrass turf significantly reduced bluegrass 
billbug populations and damage (Richmond 
et al, 2000). No information, however, is avail-
able regarding the effect of overseeding turf-
type tall fescue on turf insects. It also is 
unclear what level of endophyte infection is 
actually required to reduce insect populations 
and damage in tall fescue. 

In the recent 2001 National Turfgrass Eval-
uation Program tall fescue cultivar test, a 
tremendous variation in endophyte levels were 
observed among the 160 entries which ranged 
from 0 percent to 94 percent of the seeds infect-
ed (Mohr et al, 2002). Thus, if the overall goal 
in designing a turfgrass management system is 
to provide a persistent, high quality turf that 
requires the fewest cultural inputs, especially 
with respect to insecticide applications, more 
information regarding the effect of varying cul-
tural practices on endophyte enhanced grasses 
would be helpful in making reliable manage-
ment recommendations to turf managers. 

Preliminary research 
A greenhouse study at Purdue University inves-
tigated the effect of two typical lawn mowing 
heights (2 inches and 3.5 inches) on the feeding 
habits and survival of a common surface-feed-
ing insect, black cutworm (Agrotis ipsilom, Huf-
nagel). This was studied using mature turf from 
four commercially available and widely plant-
ed tall fescue cultivars (DaVinci, Kentucky-31, 
2nd Millennium and Plantation) which varied 
considerably in their level of endophyte infec-
tion (44 percent to 92 percent). 

Initially, black cutworm neonates (newly 
hatched larvae) were fed freshly harvested leaf 
tissue in a non-choice petri dish experiment and 
3r<^ instar larvae were caged in pots to assess sur-

Continued on page 54 
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Get it at bayerprocentral.com. Need a fungicide that's more than a fungicide? Here it is. 

T A R T Á N ^ly Bayer Environmental Science 



P E S T C O N T R O L 

Continued from page 52 
vival (Photo 1). In general, neonates 
s h o w e d a s t ronger p r e f e r ence for 
clippings harvested f r o m turf main-
ta ined at 2 inches wi th fewer larvae 
set t l ing on cl ippings f r o m t h r e e of 
t he four cultivars in a 4 8 -hour larvae 
settling s tudy (Fig. 1}. 

Furthermore, survival was also 
reduced by the higher cutting height 
on t w o of the four cultivars when lar-
vae were subjected to a five-day feed-
ing study. As expected, among culti-
vars, fewer larvae settled and fed on 
the cultivar wi th t he highest endo-
phy te infection level, 2nd Millenni-
um. However, larval settling response 
was not well correlated wi th survival. 

It is hypothesized that these mixed 
responses are most likely because of 
differences in leaf alkaloid concentra-

tions which may vary wi th endophyte 
and plant genotype. T h e survival of 

instar larvae varied significantly 
wi th cultivar, b u t seemed to run con-
trary to our prediction tha t survival of 
these larger larvae would also be neg-
atively correlated wi th endophyte -
infection levels. 

Fu r the r s tudies and evaluat ions 
are r equ i r ed b e f o r e clear conc lu-
sions can b e drawn, b u t b iomass of 
3 r d instar larvae was less on higher-
cu t tall fescue. 

Overall, t he early results of these 
studies are very promising and rein-
force t h e hypothesis t ha t cultivar 
selection and simple m a n a g e m e n t 
practices have the potential to provide 
safe non-chemical alternatives to 
managing lawn pests. 

Currently for black cu tworms and 

pe rhaps o the r surface feeding 
insects, it appears t h a t in order to 
maximize t h e beneficial endophy te 
effects, t h e turf should be m o w e d as 
high as pract ical (e.g. 3 .5 inches), 
wh ich in t u r n will resul t in f ewer 
neonates settling and surviving. 

This result should cause an over-
all reduct ion in popula t ions of black 
cu tworms. Fur ther studies will con-
t inue to evaluate cultivars, m o w i n g 
height , n i t rogen sources and f ield 
val idat ion of these g reenhouse 
exper iments . 

Ca/e Bigelow is an assistant professor of 
agronomy/turf grass science at Purdue 
University in West Lafayette, Ind. He can 
be reached at cbigelow@purdue.edu. 
Doug Richmond is an assistant profes-
sor of entomology at Purdue. He can be 
reached at drichmond@purdue.edu. 
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Don't Rake your traps, 
GROOM them with the 
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w w w . m a r k e r s i n c . c o m 

Amend The Soil Profile While Aerifying 

We Ship to Golf Courses Nationwide 
• C/R Oil Seals 
• Nat ional Oil Seals 
• Timken Roller 

Bearings 
• Fafnir Ball Bearings 
• V-Belts 

Biological Water Treatment 

*BacterIa to digest excess nutrients 
that cause problematic aigae 

* Reduce Sludge * Control Odors 

8 0 0 - 9 8 8 - 8 2 5 7 
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From the BioPro liquid fertilizer people 

TECH Sales — Golf Course Division 
Phone: 800-373-6002 • Fax: 217-443-4848 
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• L o n g & Short T ines 

• 36 mo. Head 
Guarantee 

It Floats, 
too! 

.00 ea. 

Special! 
$10800 
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Call Markers, Inc. Today 

1-800-969-5920 

Bronze.. . 
The Look of Tradition 

BRONZE 
Tee Signs 

Tee Yardage Markers 
Tee Markers 

Cart Path/Fairway 
Practice Range 

Directional/Memorial 
ALSO: 

Sprinkler Distance Tags 
J. Davis Marking System 

phone: 800.932.5223 • fax: 513.759.0721 • email: twcejw@fuse.net 
www.fromteetogreen.com 

1 „ Club members cutting corners aid digging 
divots with their carts is a problem on every 
course we know of. 

2 ... A row of inexpensive Cast Guides puts an 
end to that foreveriAt a little over a dollar each and 
shipped 12 to a box, this is the cheapest fix in 
golfing history. 

3 „. Remember those lines you painted on the 
cart barn floor that you can't find because 
they've been eaten up by battery acid? Well, a 
few Cart Guides can solve that, too. 

4 ... As rumble strips, a couple rows of Cart 
Guides can be used as traffic control devices 
for both carts and automotive vehicles at a 
fraction of the cost of a paving crew. 

G u a r a n t e e d S a v i n g s ! o Z ' t m o l 

Parts • Service • Sales 

Greens • Fairways • Sports Fields 

1-866-363-0632 
1-252-937-4555 

www.drillandfillmfg.com 
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C E L L 440-829-1992 
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WE SHIP WORLDWIDE 

Other equipment available at: 

www.usedturffeauiDment.coni 
S P R A Y E R S 

2001 Cushman 2001 Tor© 2100 
D$ 175 Workman efec 
$8500 dump $4200 

G R E E N S M O W E R S 

2002 Jacobsen GKIV 
diesel plus units (5) 

$8500 
greensmower9.jpg 

I F I N A N C I N G A V A I L A B L E 

ALL PHOTOS ARE ACTUAL PICTURES OF THE EQUIPMEN1 
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Call ahead with your equipment forecasts & save even mort 
Office 

27393 Schady Rd 
Olmsted Twp Ohio 44138 

Warehouse 
8591 Norwaik Rd 
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What if you didn't have to aerify fairways but once every 3 years? 
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and then spray to achieve thatch reduction and control? 
What if less fertilizer was required because nutrients are given back to the plant and 
soil from the decomposition of the organic matter (thatch)? 
What if through the reduction of thatch, less wetting agents were required? 
What if a healthy turf required less amounts of fungicides when you sprayed? 
WHAT IF YOU used a product to achieve all of the above items and once you reached 
your desired level of thatch, you required less product to maintain that level? 

For local distribution 
visit us at 
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How much would you be 
able to save in your budget? 

How much easier would 
it be to maintain healthy 

turf conditions? 
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F R O M T H l T T n Contact us to find out how we can make your job a little bit 
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hen I was 
about 11, my 
grandfather 
got it into his 
noggin to raise 
pigs. Already 

Out of Bounds 
• S O M E T H I N G COMPLETELY DIFFERENT 

BLTs w 
with a farm full of cows, bees, cats, 
dogs, wheat, milo, alfalfa and even 
some corn, Grandpa claimed the pigs 
were just a commodity, another way to 
bring in a small stream of cash. 

I know better. He tended pigs be-
cause he loved bacon. 

Whether wrapped up in wax paper 
for a harvest lunch break or with chips for 
dinner, Grandmas BLTs — with each el-
ement coming straight from the farm — 
brought satisfaction every time. 

Grandmas summer sandwiches cre-
ated a BLT connoisseur — me. I have 
wolfed them down from coast to coast, 
from middle-of-nowhere mom 'n pop 
diners, seemingly abandoned truck-
stops, all variations of Denny's, and 
even once in a high-end restaurant 
more geared to foiegras and mixed grill. 

These culinary expeditions, ranging 
from double-deckers on white, to an avo-
cado addition on the West Coast, have 
led to firm (but sometimes supple) opin-
ions on what makes the perfect BLT. Let 
us address them, part by juicy part. 

Bacon — The heart of the concoction, 
which even the most maladroit short-
order cook cant mangle too badly. Like 
most things in life, the more you spend 
on Mr. Piggy, the better he tastes. If 
there's a legitimate meat market in your 

SIMPLE YET SUCCULENT, % 

BACON, LETTUCE AND TOMATO 

SANDWICHES (MINUS THE MAYO) 

EPITOMIZE SUMMERTIME 

B Y M A R K L U C E 

area, the bacon there will be significandy 
thicker than the skinny store brands. Fla-
vored bacons can be outstanding, espe-
cially applewood-smoked. Be wary of 
charring the stuff when frying it. Never, 
under any circumstances, nuke bacon for 
the microwave robs it of its soul. 

Tomato — If you have access to heir-
loom tomatoes, use them on your sand-
wich. Sure, they're more expensive and 
often as strangely shaped as they are col-
ored. For taste, though, no other type of 
tomato comes close. Their acidic sweet 
fluids complement the "B" and "L" beau-
tifully. When cutting, slice 'em thick. 

Lettuce — Romaine or red leaf lettuce 
only. Cut big leaves that will more than 
cover the bread. 

Bread — Sourdough makes the best 
BLTs but never discount the cheaper 
wheat breads, which seem to do a 
workman-like job absorbing tomato 
juices whirled with bacon grease with-
out getting too soggy. 

Accoutrements — Not many folks 

know that the devil himself first crafted 
mayonnaise. Its color, texture and ingre-
dients have more in common with 
Crisco than the claims of "clouds of 
creamy goodness" that I sometimes 
hear. The plain BLT speaks to simplic-
ity. The properly made sandwich ren-
ders any condiments unnecessary. 

Hamlet never asked, "To Toast or Not 
to Toast?" But the spin on his famous so-
liloquy makes me feel like the indecisive 
Prince of Denmark, since for all the sand-
wich eating, I still don't have a preference 
on this final piece to the BLT puzzle. 
Straight toasting can make crunchy-good 
sandwiches on a winter's day, while no-
toast seems better geared toward warmer 
weather. However, a variation may be the 
answer — butter one side of each piece of 
bread and pretend you're making a grilled 
cheese. The resulting mix between 
toasted and doughy mirrors the relation-
ship between the bacon and tomato. 

Remember, too, the proper order: 
lettuce layered on bottom, bacon 
packed in middle, tomatoes on top. 

Enjoy your lunch. 

Mark Luce lives in Kansas City, Mo., 
where he's found a masterful BLT at a 
restaurant called The Cigar Box. 
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PUZZLE #1 

Thermal Blue 
Solar Green 

Thermal Blue Blaze 
Dura Blue 

Each variety in the Heat 
Tolerant Bluegrass Series has 

been specifically bred to thrive 
under heat and other challenges 

in the South. These bluegrasses 
look better than tall fescue and provide four 
seasons of color, plus they stand up to heat 
and heavy traffic better. Their 
playability is excellent, too. The 
Series started with the popular 

Thermal Blue, and it now includes three other 
varieties. Each of the four show excellent 
disease and shade tolerance, yet each have 
characteristics all their own. 

For beautiful intermediate roughs and 
surrounds with the luminous look of bluegrass 
and the toughness you need, insist that 

Scotts® Heat Tolerant 
Bluegrass varieties are part of 
your blends or mixtures. 

www.scottsproseed.com 

For more information, contact Landmark Seed at 1-800-268-23/9, The Scotts Company at 608-215-3918, 
or visit our web site at www.scottsproseed.com. 
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