Different By Design.

Floratine — a different breed of dog. Turf is all that we do. And turf strength is our passion. It's reflected in our scientists’
designs, our raw materials selection and our representatives' recommendations of exceptional products like Carbor

and ProteSyn. Our singular focus is meeting the physiological requirements for grass to be stronger, longe:

Different? Sure, but we think your turf will appreciate the difference.
W FLORATINE

THE TURF STRENGTH PEOPLE
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Picture 2. Shoot and
root biomass of
Japanese Lawngrass
unaffected in
response to 240,
480, 720 millimeters
of aluminum.
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Continued from page 60
with two controls (0 um of Al) at pH 4.0 and 6.5
for six weeks under greenhouse conditions.
Treatments were arranged in a randomized
complete block design with three replications. Pot
dimensions were 15 centimeters (cm) (6 inches)
in diameter and 12 cm (4.8 inches) in height with
eight holes (0.40 inches) at the bottom to allow
for drainage. For each turf species selected (Table
1), 30 single meristem shoots from 2-year old
well-rooted turf were planted in 100 percent sand

obtained from Golf Agronomics, with roots and
shoots clipped to ensure similar length.

All turfgrasses were fertilized daily (50 mil-
liliters [ml] to 100 ml) using a modified half-
strength  Hoagland’'s nutrient solution
[Hoagland and Arnon, 1956]. Aluminum was
added to the solution as Al,(SO,);18H,0 and
was adjusted to pH of 4.0 (+/-0.1). Deionised
distilled water was used to make all solutions.

Moderate to high exposure

Study II was similar in design as study I, except
Al was increased to 480 (tm, 960 um and 1440
um and P concentrations were reduced to
0.0425 kilograms (kg) per hectare per day.

Treatments were arranged in a randomized
complete block design and the same 10 species
were selected as in study I. Unless otherwise
stated, materials and experiment duration were
identical to study I.

Relative values were used for all data collect-
ed due to the inherent variability among turf-
grasses selected. Relative nutrient recovery was
determined and dry weight of shoots and roots
were measured in both studies and used to cal-

Turfgrass Species
Bahiagrass

Buffalograss

Seashore Paspalum
Centipedegrass
Common Carpetgrass
Common Bermudagrass
Japanese Lawngrass
Manilagrass

St. Augustinegrass
Hybrid Bermudagrass

Scientific Name Cultivar
Paspalum notatum Flugge. ‘Pensacola’
Buchloe dactyloides [Nutt] Engelm.

Paspalum vaginatum Swartz. ‘Isle’
Eremochloa ophiuroides (Munro) Hack

Axonopus affinis Chase.

Cynodon dactylon var. dactylon ‘Princess 77
Zoysia japonica Steud. ‘Meyer'
Zoysia matrella (L.) Merr,

Stenotaphrum secundatum (Walt.) Kuntze. ‘Raleigh’
Cynodon dactylon (L.) Pers. x C. transvaalensis Burtt-Davy ‘Tifeagle’

Warm-season turfgrass species and cultivars selected for studies | and II.

Species Relative Root Mass Relative Shoot Mass

480 960 1440 * 480 960 1440
Seashore Paspalum 0.70c* 0.71 0.57¢ 0.88abc 0.65 0.54d
Common Carpetgrass 0.99abc 1.00 1.15ab 0.87abc 0.90 1.31a
Japanese Lawngrass 1.01abc 1.23 0.79bc 0.84bc 0.93 0.74cd
Manilagrass 1.24a 1.03 1.30a 1.03ab 1.04 0.97b
Bahiagrass 0.82¢ 0.94 0.71¢c 0.80bc 0.67 0.71cd
Common Bermudagrass  0.86bc 0.79 0.77¢ 0.69bc¢ 0.59 0.62cd
Buffalograss 0.88abc 0.67 0.45c¢ 0.55¢ 0.67 0.67cd
Centipedegrass 1.23ab 1.16 0.66¢ 1.18a 0.94 0.72cd
St. Augustinegrass 0.69¢ 0.63 0.50c 0.92ab 0.80 0.83bc
Hybrid Bermudagrass _ 0.77¢ Q.60 ey M T O s e s 0.66cd
L0 d st e el 038 2 s s e 80 Sl e s 03 G e Pl dulins i il 0 024
p-value 0.05** 0.17 0.01 0.05 0.34 0.01

*VALUES WITHIN A COLUMN FOLLOWED BY THE SAME LETTER ARE NOT
* *SIGNIFICANCE AT THE PROBABILITY LEVEL P 0.05

SIGNIFICANTLY DIFFERENT AT P 0.05 BY PROTECTED LSD.

Relative root and shoot biomass based on control pH 4.0 of 10 warm-season species affected by aluminum

at 480, 960 and 1440 millimeters, study |I.
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culate relative root and shoot mass.

Roots were extracted from the soil and thor-
oughly washed until all soil was removed. Once
clean, roots were clipped from the base of the
shoot tissue. All relative values were based on the
control pH of 4.0 and calculated:

Relative root mass [RRM = (root mass with
Al/root mass without Al) x 100], relative shoot
mass [RSM = (shoot mass with Al/shoot mass
without Al) x 100], relative nutrient recovery
[RNR = (nutrient concentration with Al/nutri-
ent concentration without Al) x 100].

Fresh weight of roots and shoots were collect-
ed and placed in an oven at 80 degrees Celsius (C)
(176 degrees Fahrenheit [F]) and dried for 48
hours. Once dried, samples were weighed for root
and shoot mass and analyzed by the Clemson Uni-
versity soil testing laboratory for P, K, Ca, Mg, sul-
fur (8), chlorine (Cl), zinc (Zn), copper (Cu),
manganese (Mn), iron (Fe), Al and boron (B).

Relative growth parameters

All statistical computations were conducted using
analysis of variance (ANOVA) within the Statis-
tical Analysis System (SAS Institute, 1999). Means
were separated by the Fisher's Least Significant
Difference (LSD) test. An alpha of 0.05 was used
for relative shoot and root mass and for all Al and
nutrient analyses of soil and plant tissue.

No differences were found in study I for
RRM or RSM. In study II, Japanese lawngrass
exhibited a 23 percent increase in RRM at 960
um of Al, but as Al increased to 1440 um, a 21
percent decrease in rooting occurred (Table 2).

Carpetgrass and manilagrass produced
greater RRM (15 percent and 30 percent) at
1440 pm of Al compared to the other eight
selected species. Buffalograss, seashore pas-
palum, bahiagrass and St. Augustinegrass, how-
ever, consistently performed poorly with a 55
percent, 43 percent, 29 percent and 50 percent
decrease in RRM at 1440 um of Al, respective-
ly. All species had decreased RSM at 1440 um of
Al, except carpetgrass (31 percent increase).

Liuetal. (1995) observed Kentucky bluegrass
(Poa pratensis L.) cultivars enhanced root and
shoot growth when exposed to 320 um of Al.

Relative nutrient recovery

Under high Al stress in studies  and I1, relative con-
centrations of P and Ca were significantly reduced
in the root tissues (Tables 3 and 4). At 720 um of
Al, Japanese lawngrass increased relative root P

Species Study | Study Il

240 480 w . 960 1440
Seashore Paspalum 0.94bc* 0.81ab 0.60bc 0.71 0.57 0.54
Common Carpetgrass  0.87bc ~ 0.78ab  0.55bc 1.17 0.66 0.66
Japanese Lawngrass 1.56a 0.56bc  1.05a 0.99 0.72 0.65
Manilagrass 0.77bc ~ 0.52bc  0.85ab 0.74 0.57 0.47
Bahiagrass 0.82bc  0.66bc  0.65bc 1.26 0.87 0.85
Common Bermudagrass 1.09ab  0.79ab  0.71ab 0.90 0.87 0.77
Buffalograss 0.51c 0.35¢  0.28¢ 0.79 0.57 0.60
Centipedegrass 081bc  0.81ab 0.67b 0.66 0.47 0.47
St. Augustinegrass 1.12ab 1033 0.75ab 0.91 0.55 0.64
Hybrid Bermudagrass __ 0.48c 0.34c __ 0.56bc 0.71 0.43 0.43

*VALUES WITHIN A COLUMN FOLLOWED BY THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT P 0,05
BY PROTECTED LSD.
**SIGNIFICANCE AT THE PROBABILITY LEVEL P 0.05

Relative phosphorus (%) recovery in root tissue based on pH 4.0 of 10 warm-
season species affected by aluminum at 240, 480 and 720 mm, study I; and

480, 960, and 1440 mm, study II.

TABLE 4

Species Study | Study Il

240 480 720 480 960 1440
Seashore Paspalum 0.90 0.82 0.57bc* 0.0 0.41e 0.33d
Common Carpetgrass ~ 0.89 0.76 0.76ab 0.79 0.72abcde  0.62abced
Japanese Lawngrass 1.16 0.82 0.77ab 1.16 1.06a 0.87
Manilagrass 1.04 0.94 0.81ab 1.15 0.65bcde  0.39¢d
Bahiagrass 0.66 0.74 0.88a 1.10 1.00ab 0.75abc
Common Bermudagrass 1.15 0.99 0.84a 1.17 1.06a 0.81ab
Buffalograss 1.05 0.97 0.88a 1.30 0.98abc  0.82ab
Centipedegrass 1.02 0.88 0.86a 0.97 0.61cde  0.33d
St. Augustinegrass 1.13 0.87 0.71ab 1.02 0.93abcd  0.86ab
Hybrid Bermudagrass | 0.0 059 040c 103 058de  05bcd
B B e s e R e A v
p-value 0.08 0.44 0.01** 0.06 0.01 0.05

*VALUES WITHIN A COLUMN FOLLOWED BY THE SAME LETTER ARE NOT SIGN
BY PROTECTED LSD.
**SIGNIFICANCE AT THE PROBABILITY LEVEL P 0.05

Relative calcium (%) recovery in root tissue based on

IFICANTLY DIFFERENT AT P 0.05

pH 4.0 of 10 warm-season

species affected by aluminum at 240, 480 and 720 mm, study |; and 480, 960

and 1440 mm, study 1.

recovery 5 percent, while manilagrass minimized
relative root P loss (15 percent) (Table 3).

However, a 35 percent, 72 percent and 44
percent decrease in relative root P concentration
occurred for bahiagrass, buffalograss, and hybrid
bermudagrass, respectively. Study I results agree
with Foy and Murray's (1998b) observations
where P concentrations in shoots and roots of tall
fescue (Festuca arundinacea Schreb.) cultivars
decrease when exposed to Al treatments.

In study 11, relative root P concentrations were
unaffected by Al levels (Table 3). This was probably
because of drastic reductionsin P levels for all treat-
ments. However, most species had reduced relative
root P concentration as Al treatments increased,
which were similar to the results in study [.

Continued on page 64
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Regardless of species, relative root Ca concentrations were
reduced as Al increased in both studies (Table 4). This is consis-
tent with observations reported by Krizek and Foy (1988). No
definitive trends for K recovery in shoot or root tissues occurred
in studies I or II (Data not shown).

Japanese lawngrass (Picture 2), manilagrass, and carpet-
grass are relatively tolerant of Al levels. In study II, carpetgrass
and manilagrass were the only warm-season turfgrass species
that produced superior rooting at 1440 pm of Al with an
increase of 15 percent and 30 percent, respectively. Al impact-
ed nutrient recovery in most turfgrass species.

In both studies, as Al increased, relative Ca recovery gen-
erally decreased in root and shoot tissues. K levels, however,
were unaffected by Al at any treatment level.
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In these greenhouse studies, zoysiagrass and carpetgrass
performed well when exposed to acid media with Al. Future
research is needed to investigate the two species at the culti-
var level to understand their mechanisms of Al tolerance.

Christian Baldwin is a Ph.D. candidate in turfgrass science. Dr. H.
Liu is an associate professor and Dr. L.B. McCarty is a professor
of horticulture specializing in turfgrass science and management.
Dr. W.L. Bauerle is an assistant professor of horticulture, specializ-
ing in tree stress physiology and terrestrial ecosystem modeling.
All are at Clemson (S.C.) University.
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The complete package to take
care of all your bunker sand
maintenance needs. Remove
silts, clays, rocks, and remix
your sands sieve sizes all in
one easy process. Our
maintenance free design
leaves you with more time and
money to focus on your
courses needs.

The Sand Storm features a 12 volt DC
powered vibratory motor. Our standard
units are powered by Vibco. But, we
also carry the equivalent motor made
by Bosch for our customers residing in
the EU certification regions.

Phoenix, AZ
info@zscreen.com

So, what happens to the “undesirable”
material being separated from your
sand? All material larger than USGA spec,
along with clay content, rolls off the back
of the screen deck and into the remov-
able waste bin. This allows you to dump
your debris in the bed of your utility
vehicle, or other receptacle, for disposal
later. All that’s left behind is the bunker
spec sand you originally started with.

s

DUCOVER

VISA'
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Ph: 623-581-0307
WWWw.zscreen.com
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Our home is always welcome to unique visitors.
In fact, in January alone, we had 12, 040" of them.
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Aquatrols

Aquatrols

1273 Imperial Way
Paulsboro, NJ 08066

Phone:
800-257-7797

Fax:
856-537-6018

Web site:

www.aquatrols.com

I /1QUATROLS Innovative Products for Effective Resource Management

ADVERTISEMENT

Product focus:

Since 1954, Aquatrols has been the world
leader in the development of cutting-edge sur-
factants and other specialty technologies to
address the changing demands of the profes-
sional turf industry. We are proud to be an
integral part of your management practices,
and look forward to helping you meet the chal-
lenges ahead by continually striving to improve
our product offering.

Technical support, sales, training and
customer service:

Aquatrols combines state-of-the-art research
and development techniques, a technically
knowledgeable sales force, and a long history
of industry expertise to better serve the needs
of turf professionals worldwide. Our products
undergo stringent quality control and assur-
ance testing before shipment to provide the
consistent levels of quality and safety that you
demand.

Major product lines:
Soil Surfactant Products

u Dispatch minimizes water lost to evaporation
and runoff, allowing you to maintain turf color
and quality with less water. Its unique mode
of action also promotes more even penetra-
tion and distribution of applied nutrients and
soil targeted turf chemicals for more effec-

tive use of these inputs.

= Revolution provides better moisture access and
gas exchange in the rootzone, improving over-
all turf health resilience under all types of
stresses. Revolution lets you gain control of
rootzone conditions so that your turf can per-
form to its greatest potential. Available in lig-
uid and granular formulations.

= Primer Select can be applied monthly or bi-
weekly to enhance turfgrass uni-formity by es-
tablishing matrix flow in the rootzone. Avail-
able in liquid and granular formulations.

= Aqueduct provides rapid recovery from exist-
ing water management problems. Available in
liquid and granular formulations.

Specialty Products

= Radiance Algaecide prevents algae in ponds,
lakes and fountains using a self-dispersing de-
livery system that stays suspended in the water
column.

= LeafShield Anti-Transpirant protects turf and
plants safely and affordably against winter des-
iccation. It dries to a thin waxy layer that re-
mains flexible and will not discolor foliage.
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BASF Professional Turf & Ornamentals

BASF Professional

Turf & Ornamentals

26 Davis Drive

Research Triangle Park, NC
27709

Phone:
800-545-9525

Weh site:

wwwiurffacts.com

S

Insignia

Emerald

Guralang,,

CromiconszolgPy
Basagmn‘ﬁ,
ClorodionePrs..
PEND )
DveE
1 - BASF

The Chemical Company
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Better turf comes from better science. Lever-
aging science from the world’s largest chemical
company, BASF Professional Turf & Orna-
mentals adds value to golf course superinten-
dents with a solutions-based offering — both
proprietary and post-patent products — which
helps superintendents meet course and profes-
sional challenges. BASF gives superintendents
and its distributor partners leading chemical
effectiveness, long-term value, and technical
Support.

Insignia® fungicide

Insignia fungicide gives superintendents an ef-
fective, broad-spectrum strobilurin that sup-
presses dollar spot. Unlike older strobilurins,
Insignia fungicide controls golf turf’s top dis-
eases, including brown, summer and take all
patch diseases, pythium blight, bipolaris and
gray leaf spot, snow mold and it suppresses dol-
lar spot. Rainfast in one hour, Insignia is the next
generation in strobilurin fungicides, providing
superior performance and value in the fungicide
rotation.

Emerald” fungicide

For golf course superintendents managing pre-
mium courses who need to control dollar spot
— the No. 1 golf disease — Emerald fungicide
is a unique class of chemistry specifically
designed for dollar spot control. Emerald gives
superintendents a crucial long-lasting alterna-
tive to existing dollar spot treatments that are
losing their effectiveness. When applied pre-
ventively as part of a rotation or as a tank mix,
its unique mode of action can actually control
dollar spot unlike other fungicides that simply

hold the disease in check.

Curalan® fungicide

Curalan fungicide offers economical, effective
dollar spot control in cool- and warm-season
turfgrasses, as well as controlling other diseases
including brown patch, leaf spot, red thread,
and melting out. Curalan adds further value by
providing preventive protection with long resid-
ual control.

Iprodione Pro fungicide

Iprodione Pro fungicide prevents and cures key
turfgrass diseases, including brown patch and
dollar spot, in cool- and warm-season turf. It
also controls large patch, fusarium blight, leaf
spots, and several other diseases. Superinten-
dents gain additional value with its long resid-
ual. Iprodione Pro is also an excellent product
for key ornamental diseases in the landscape.

Propiconazole Pro fungicide

Propiconazole Pro fungicide controls nearly
20 key diseases in turfgrass, including dollar
spot, brown patch, anthracnose, take-all patch,
leaf spot, and pink and gray snow molds. Prop-
iconazole Pro also controls numerous diseases
on ornamentals, landscape and nursery plant-
ings, including powdery mildews, rusts and
leaf spots.

Basagran® herbicide

Basagran is a postemergent herbicide that
offers exceptional value for control of annual
and perennial nutsedges, kyllinga and
numerous broadleaf weeds on cool- and warm-
season turfgrasses.

Drive™ herbicide

Drive postemergent broadleaf and grass herbi-
cide gives superintendents quick-acting cleanup
on broadleaf weeds including clover and grassy
weeds like crabgrass, and can be used in over-
seeding with safety on many turfgrass species.

Pendulum AquaCap® herbicide

For superintendents who want long-lasting, pre-
emergent control of crabgrass and 40 other grassy
and broadleaf weeds, Pendulum AquaCap is
formulation of BASF
pendimethalin that greatly reduces odor, stain-
ing and eases equipment cleanup after applica-
tion.

an innovative
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Bayer Environmental Science

Bayer Environmental Science
2 TW. Alexander Dr.
Research Triangle Park, NC
27709

Phone:
919-549-2000

Fax:
919-549-3947

Web site:
www.bayerprocentral.com

E-mail:
besgpcinfo
@bayercropscience.com

Staff:

Josh Weeks, Vice President,
Professional Business

Dan Carrothers, Vice President,
Chipco Professional Products
Nick Hamon, Director,
Development and Technical
Senvices

Mike Daly, Director

of Marketing

Scott Welge, Golf Business
Lead

Dave Ravel, Southern Regional
Sales Manager

Brian Tepper, Western Regional
Sales Manager

Jim Davis, Northern Regional
Sales Manager

Product focus:

Bayer Environmental Science manufactures a
full line of turf and ornamental products for use
on golf courses, home lawns, sports fields, com-
mercial landscapes, nurseries and greenhouses.
Bayer Environmental Science continues a tra-
dition of innovative research and top-of-the-line
professional products, backed by highly trained
sales and field development representatives.
Some of our innovations in recent years include

the Bayer Academy

an industry online train-
ing seminar — a service to turf manager and
golf course associations, a Turf Scholarship pro-
gram and a grant program to help superinten-
dents attend the GCSAA show.

Manufacturing facilities:

In the United States, manufacturing facilities
are located in Pasadena, TX; St. Louis, MO;
and Kansas City, MO.

Technical support, sales, training

and customer service:

Bayer Environmental Science supports its green
industry products with a dedicated turfand or-
namental research facility in Clayton, NC,
where industry experts develop and investigate
new chemistries. A network of technical devel-
opment representatives works with university

specialists throughout the country. Separate golf

and lawn/landscape sales teams form an exten-
sive nationwide network.

Major product lines:

From trusted standards like Merit™ insecticide,
Ronstar® herbicide, Proxy” plant growth reg-
ulator and Compass™ fungicide to newer prod-
ucts like Allectus” insecticide, Revolver™ her-
bicide and TopChoice™ insecticide, Bayer
Environmental Science offers products to fit all
areas of turf maintenance.

A full line of fungicide products includes
26GT™, Signature™, Bayleton®, ProStar® and
Banol®. Besides Merit and TopChoice, insec-
ticide products include Dylox®, Chipco®
Choice™, DeltaGard®, Tempo® and Sevin®.
Herbicidesinclude Finale™, Sencor®, Prograss®,
[lloxan®and Acclaim® Extra.

In addition, we continue to create new uses
for existing products — additional tree injection
uses for Merit, mosquito control for Tempo Ultra,
improved turf quality with Signature, and longer-
lasting results with our fipronil products.

\ BACKED
by BAYER.

Backed by Bayer:

Bayer By Bayer means you get more than prod-

BA

ucts, you get the confidence you'll succeed. The
five pillars of Backed By Bayer are:

m Dedicated Business Unit

m Guaranteed Results

 Solutions Approach

® Added Value

m Vision For The Future

RONSTAR COMPASS sflectus

FORBID Armada p2AOWNER  10Dchoice
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Bell Laboratories, Inc.

Bell Laboratories, Inc.
3699 Kinsman Blvd.
Madison, WI 53704

Phone:
800-323-6628

Fax:
608-241-9631

Web site:

wwwi.talpirid.com

E-mail:
talpirid@belllabs.com
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Company focus:

Bell Laboratories is a world
leader in pest control prod-
ucts. From initial product
inception and development
to manufacturing and sub-
sequent support in product
use, Bell focuses on quality,
functionality and innova-
tion.

Manufacturing
facilities:

Bell is a vertically integrated
manufacturing company. All of
Bell’s products are designed,
tested and manufac-
tured in its modern
facility in Madison,
WI, which houses its
manufacturing oper-
ation, offices, and bi-
ological and chemical
testing laborarories.

Technical support,
sales, training and
customer service:
Bell’s dedicated staff is

committed to providing quality pest control
products and superior customer service at every
stage — from product manufacturing to
proper field use. This support includes inter-
nal and external technical expertise and tech-
nical representatives in the field that consult
on difficult control problems.

Major product line:

Talpirid Mole Bait is the result of more than
four years of groundbreaking research in Bell’s
biology and chemistry labs and in the field. It
is the first and only mole bait designed, de-
veloped and scientifically proven to kill moles.
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Talpirid’s optimal size, shape and feel allow the
bait to be consumed in the same manner as
moles consume their natural food source, the
earthworm. Special enhancers help ensure im-
mediate attraction and excellent product ac-
ceptance. The active ingredient, bromethalin,
capitalizes on the mole’s physiology: One worm
can kill a mole in 24 hours. Talpirid is easy
to use and is proven to be extremely effective.


http://www.talpirid.com
mailto:talpirid@belllabs.com



