&

2013 A310|72 = Al HIOILE

Jan. 23, 2013



Sl ol (Fungicide MOA and resistance management)
o &SNS HEIH (Insemde MOA)

o HH(H=E=Al)2| 2FMBF Al E (safe use of pesticide)

]




b

Sowmya (Shoumo), Ph.D.
Head Technical Services Lawn & Garden, APAC
Syngenta Asia Pacific Pte. Ltd.



FocusOn » Top 18 Innovations

And the survey says. - -

Plant growth regulators lead innovations in modern greenkeeping

y definition, innovation is the inroduction of something new; an
idea, method or device. Hardly a week goes by that we aren’t
thing new™ in our daily lives as
that promise convenience:, a sense of security,
efficiency or entertainment. The cell phone comes 1o mind.

- d to ~
forward, sp rmvingg proci

In September. Golfweek's SuperNEWS asked read
ers o norminate thew choices for the top mnovations of
modern greenkeeping Our intention was 1o cormpele
from the suggestions we received a top 18 list that
truly reflected the greenkeeping mndustry’s attitude on
what's most important to & Bunt as is the case with just
about every list of rankings, our 1op 18, desived from
submrussons and ranked Dy a panel of supenntendents
and an industry expert. probabily will recerve as much
agreement as do polls of the greatest rock bands of all
timme or the best college football players over.

In the end. lists seldom answer the gquestion of
who or what is No. 1 and so on but merely invite
scntinvyy of the rankings and ignite break room debate
on the order of Importance and onusssons. As
SupenVEWS contnbuting editor Frank S. Rossi. PhD.
quipped when he was todd of the final order of the top
18 “Who came up with thus list?™

Frankly, plant growth regulators never werne men-
toned in our conversations as we discussed possible
innovations that supenntendents would most hkely
cite as most important o them. But as the nomina-
Bvons came in via TurfNet. com, our online affiliate. and
by e-masl, voice mail and the ancient art of letter
writing, we quickly saw how important PGRs are o
supenmtendents

Some supenntendeants, like John R Clark of
Rochester Country Club in Doves, NLH., were brief in
thew submissaons for the top 18 kst

ay

input s great!™

Clark’s only nomunation was “the newest plant growth regulators.” which he sup-
ported wath this testmony: ~The conssstency of the course conditioning with less labor

A few others, like Walter C. Montross, MG, CGCS. at Westwood Country Club in
Vienna, Va, went 10 the extra effort 1o rank thew top 18, In many mstances, his st was

very simmilar 1o the top 18 at lefL

Regardiess of the nominations menuoned by each
parucpant. all ksts reflected the impact particular
inmovatons had on the profession. Some supennien-
dents were passionate in their feelings about a prod
UCT OF practice

“Live radar beng available 10 us s huge.” wrote
Brian Bossert, CGCS, at Boyn Mawr Country Club in
Lincolnwood. 1l "1 can remember mulling over spraying
decisions with our arms folded and looking towand the
heavens as f we could read the clouds or sometheng™

Real-time weather forecasting came in at No. 4 on
the final tally

Brad Fox, supernmtendent of New Jersey Natonal
Golf Club n Basking Ridge. was equally emphatic
about one of his selections. though he was the only
one to include the sod cutter. “(h) saves more labor
than any other invention. PERIOD.” he wrote

Of course, there were some surpnses (ot least o
us) about what wasn't mentioned at all or so nfre-
gquently it couldn’t be considered as a finalist. The
GCSAA and certification made only a couple of lists
submitted by superintendents. Roundup, which since
its introduction i the early 1970s has found a home in
nearty every golf maimenance facility, cdid not gamer
Oone Nomination

For bnef accounts of the ongins of each of the top
18 mnovabions, see pages 18-28

— Miichaed A. Bosler

Deocomber 1 2726, 2003 | Goltweek s SuporNEWS
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FocusOn » Top 18 Innovations

PGRs

Plant growth regulators
PGRs, as they are popularty
knoren — can be =
defined as any compound that
aters the growth and development of a plant. Sence the
application of PGRs on twrf is most often accomparmed by
varying degrees of phytotooocity. earty PGRs were restricted
to fow maintenance areas and usually applied N conjunc-
Bon wath sorme type of herbicide
The inmtroduction of Embark (mefluidide) by the 30 Co. in
1974 - and Cutless (NMurprimiciol. by Elanco) and
Trimmit/Tur! Enhancer (paciobutrazol. by Zeneca) n the
1980s - brought PGRs out of the weeds and onto golf
course fairnways, lecs and even greens. Before these prod
wucts carme on the markedl supennlendents coulcdd only
“macroimanage” the growth charactesistics of their particu
lar cultiness by alternng fertility regimens and adjusting
mowing scheduies
PGRs provided turf managers with a practs
cal ool to Mmicromanage the metabobc
processes withan the turfgrass plants
Reduced seedhead development,
mmproved color and slower overall
growth for reduced mowang frecquency
were benaefiis 10 be enjoyed
Supernmtendemnts had 1o proceed with
canstion. however. to balance these bene
fits with the potential phytotosacity and t
often unpredictable response of the turf
A sagnificant step fornward in reduced

or

ry and predictability of response came vath the inro
duction of Primo (Innexapac-ethyl) by Giba-Geigy (now
Syngenta) in 1988 Foliar-absorbed Primo worked differ
ently inside the plant than either Cotless or Trsmmumity/ Tort
Enhancer. Both rootl absortbed, they stopped gibberedlic
acd (GA) production and conseqguently, cell elongation
eary in the metabolic pathway. Primo affected GA sym
thesis later in the pathway, intermrupting the conwversion of
e form 10 another. so that GA was still formed Dut not
active. Cell slongation within the urfgrass plant was
slowed as a result but not stopped Mefluidide waorked oif-
ferently. by nhibiting cell dvision rather than elongation
As the first PGR 1o be sadely and predictably used on ail
fine tuef areas. Primo was nominated above all other
advancements in modem greaenkeeping as the Nao. 1 nno
vaton for the parposes of this surnvey. A newes formustaton,
Primo MAXX, has sucoeeded the onginal brand
Since PGRs are applied i minute amounits companed
with tradional pestcide and fertility producets, fine-wning
of applcaton systems is critical. Taiming of apphca-
tion also is critical for both seedhead inhe-
hition and reduced top growth, keeging
one eye on the turf antenance
schedule 10 avoid aerating OFf Major
tunf disturbance when the e is
under Mmaxirrum regulation. Properly
used, however, plant growth
tors have proven an invailuable tool
for supenntendents 1O SEve MowWInNg
Imbor, conrol seedbeads and mad
mize urf color and density

NeAXX,

Aerification

Invenuon and mnnovation
often come n the form of
adaptation of products or
1echnology from other indus-
es, and the deep-tine aermtor is no exception. The
first Verti- Drain models introduced by Redexam in the
late 1970s for relief of compacted soccer ficlds i
Holland had theswr
roots in arcu
ating spading
machines man-
ufactured in
haty for deep
cultivation of
agricultural
ficlds. The
spades on these
earty machines
worked like
hand shovels on
a crankshaft,
with each spade
taking a turm

emtenng the soil
A visionary @t Redexim thought to replace each spade
with a block of tines, fine-tune the timing and the
deep-tine aerator was borm

The firs:t Verti-Drain unit imported to North Armenca
n 19683 was the big Model 305-200. a behemoth by
comparison to today’s popular modeis. Simaller units
like the Model 005145 were introduced a bit later, with

3
=
S
2
£
£~ 3
=
£

Crothmeek's SuperNEWS | Docemibes 12726, 2000

— Peter L. MoCorrmvick

Johnny Bums at Charlotte (N .C)) Country Club buying
the first for use on greens, according to Paul Hollis of
Redexim Chanterhouse Inc

Deep-tine aerators like the Verti-Dram allowed
superintendents finally to penetrate the hardpan
created by years of a-inch coring of greens and Tair
ways. Ongmally with large solid tines but later with
cornng nes as well, deep-tine units penstrated the soill
as deep as 16 inches,. shattering the soil profile as the
tines entered, lifted and exited the soil. The channels
created enhanced water percolation. gas exchange anc
overall root growth.

One of Redexim's distnbutors, K V. Estess of Southem
Green in Zachary. La . decided he could build a better
mousetrap and introduced the Soil Reliever in 1994
Since the early Verti-Drains worked slowly and required
a large tractor with a creeper gear, Estess focused on
engineering the Scoil Reliever so it could be used on any
tractor. without a creeper gear. He also utilized the
hydraulic top linkage on the ractor 2-point hitch o
adjust the operating depth of the aerator from the trac-
tor seat without altering the tine angle.

Redexim merged with English manufacturer
Charnerhouse in 1997, established a branch n the
United States and bolstered its product ine. It now
offers eight models between 48 inches and 104 inches
in width, and will introduce two new models in 2004
Southerm Green also has expanded its product line 10
six units, from 48 nches 1o 80 Inches working width.
Both manufacturers have introduced a wide variety of
tine options, slicer heads and multitines o extend the
versatility of these machines beyond deep cultivation.

L=

Softspikes

When Ermie Deacon took
over as general manager at
Warm Springs Golf Course in
O ber 19689, one of the first
things that caught his attention was a sign at the
Boise. iIdaho, facility that said: “No spikes allowed until
March™
“n just didnt make sense.” Deacon recalls. “You'd
buy these waterproof Dryloys, but you couldn’'t use
them n the wintertime.” Deacon, who wasn't aware of
the damage metal spikes did to frozen greens, began
o think about golfers playing in sneakers, with their
feet unprotected from the wet ground, shpping as they
Swwune
So Deacon set out to design a “wintertime golif
spike™ for local golfers. It would be inmterchangeable
with the traditional golf shoe, yet be less damaging to
greens

Deacon took his idea o local inventor and matenials
expert Faris McMullin, a man who knew a little about
golf, having designed clubs for Adams Golf and shafts
for Callaway Golf, Cleveland Golf and Ping

Three years laters, after input from Warm Springs
superimtendent Lee Morwoe and others, the co-inven-
ors settled on a palyurethane disk with crescent-
shaped spikes that fanned out from the center

“1 knew from the beginming what the potential was.™
says Deacon, who now sells golf accessones. "We test
ed it with some of our older members and some would
come out with tears in their eyes because then feet
didnt hart anymore. | really felt the comfort was the
key. We recognized about 80 percent of our players were
seniors and we almost called it Senior Spike™

As it tumed oul. the new cleat would have a much
broader market than just Boise seniors with bad feet

Entrepreneurs Bill Ward and Viyron Gerber boought the
patent and design rights from Deacon and MocfMullin for
a repaorted $2.6 mullion n October 1993, Soon after, Ward
and Gerber formed Softspikes, a company that became
synonyTnous with the alternative cleat

In many ways, the plastic cleat would revolutionize
the sport. just as metal woods did in the 1980s. In fact
with moee than half of the nation’s 16.000 golf facilities
banning metal spikes and 60 percent of pro golfers
weanng alternative cleats, metal spikes have gone the
way of Sans-A-Belt slacks

In many ways, the creation of Softspikes spawned a
wue grass roots revolution

— Scott Kawulfivraens

Tire frtronclusction of
Softspikes lod
vrmeny QOM Courses
oo o neval cloats

syngenta
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The Ideal Turf Growth Regulator
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B Class A: )| Xitlgel g4 Xt
Primo Maxx(trinexapac-ethyl)
B Class B: =J| Altl&el &« Xt
Trimmit (paclobutrazol), Cutless (flurprimidol)
B Class C: Mitotic Inhibitors(SAIHE2E S HIZ22)
Slo-Gro (Maleic hydrazide), Embark (Mefluidide), Limit (amidochlor)
B Class D: Herbicidal Mode(HI =X & &
Touchdown Pro/Roundup(glyphosate)
SU’s (Metsulfuron methyl)
Prograss (ethofumesate)

B Class E: Ethylene Production Enhancement(0fl € &l M & F&)

Proxy (ethephon)
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PGR’s Impact Natural Hormone Levels

e Abscisic Acid: J| 22 =Oo 0 20, XIH|&lAl WOIEI|ILIS MALS
AH Al2ICH.

e Cytokinens: NMIZ22| 2&, MZ& 2o M2 = o= H& = &L
SAHO| MAtsS AMISHCE

e Gibberellins: M X2 H&, Z==)|2] Ets, =20l ZolAH Er=L
1004 Ol 2t 2l SHEfJF RULY.

e Ethylene: AEHAZ Qlof At=0] & H 2| 4= =21
=22 dit= AMAIA =L




HAFLEN = MES 2= AMAIA SIS dE= FME

Rough
\ endoplasmic

Chromatin
NUCLEUS Nucleolus
N reticulum

uclear envelope

Smooth
endoplasmic

Centrosome reticulum

. —— Ribosomes

Tonoplast

-

Mitochondrion ¥

Peroxisome

Plasma membrane l”,,
Chloroplast

Cell wall

Plasmodesmata
Wall of adjacent cell

Central vacuole and

\\1 Microfiliaments
e Intermediate
‘ Wy (ot CYTOSKELETON

5 1 Microtubules

Not in animal cells:
Chloroplasts

Ceontral vacuole and tonoplast
Ceoll wall

Plasmodesmata

syngenta
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Primo Effect on Turf Morphology

St. Augustinegrass Hybrid Bermudagrass
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Primo MAXX Effect on KBG — 3 WAT

Primo MAXX Control

= == AL
I% ij VS. J—cl }5' Q
Photo from Dr. Bruce Branham — Univ. of lllinois
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Primo MAXX —1990’s

o 25 A2 - ER|UAE-0E

o NOISEdAILIZ2 42 ==
HYE LT E M - —MEC S E)

o =R ME:EB&= &L =&
AM, AEHA 24, BE S

o=

Primo
MAXX®

For Turf Growth
Management

1qall /
ung:wm?n / syngenta.

——
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Do QWA (8 RCIO PSS

Turfgrass Response to Primo MAXX
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e Trinexapac-ethyl (Primo MAXX, Generic Brands)

e Paclobutrazol (Trimmit, Turf Enhancer, Generic Brands)
e Flurprimodol (Cutless 50W)

e Mefluidide (Embark, Embark Lite)

e Ethephon (Proxy)

e Trinexapac-ethyl + Flurprimidol (Legacy)

syngenta



Primo MAXX™

Labeled in 1993

NERCZ AFE Al &2
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PULL HERE TO OFEN =

For Turf Growth Management

For managing growth, improving quality and stress tolerance,
and edging of warm- and cool-season turfgrasses

Active Ingredient:
Trinexapac-ethyl (CAS No. 95266-40-3) ... veienrsmnsvnsissssressnnesse 1 1.3%

Other Ingredients: 88.7%
Total: 100.0%
Primao MAXX is a microemulsion concentrate.

KEEP OUT OF REA CI-)' OF CHILDREN.

CAUTION

See additional precautionary statements and directions for use insicle
booklet.

EPA Reg. No. 100-337

EBA Est. 62171-M5-001
Product of Switzerland
Formulated in the USA

SCP937A-L1E 0605

1 gallon

U.5. Standard Measure Syng'enta

syngenta




Trimmit®

Labeled in mid-1980’s

HE _JctA DA
NEOI=2= S M AIAH =L

stAld &CIo 22
NE=J=ll

Turf Enhancer label is similar
to the Trimmit label

Fol= S+J =L

=2 Iml/m2 O|ot2] AtE S
raf=liB ¥

PULL HERE TO OPEN =

KEEP OUT OF

Plant Growth Regulator RO
For Turfgrass -

Active ingradient: CA U.” O N
Padlobutrazel ) .

(£{R* R*}-beta{id-chloropheny imethyl)-alpha- See additional precautionay

(1 imethylethyl} 112 4 raageethandl....ov.oo.ov. .o 123 SEERTENS and directions for use
Other Ingredients: L T ] Tidebookiet

Total: ok B SCP10145-L28 0108
Contains 2 Ibs. active ingredient per gallon.

EPA Reg. No. 100-1014
P& Est. 59051801

Froduct of the United Kingdom
Formulated in the US4

1 gallon

Het Contents

(]
syngentas

syngenta




Cutless*

e Labeled in mid-1980’s

e Growth suppression of
warm- and cool-season
turfgrasses

e Poa annua reduction on
bentgrass greens and
fairways

e \Water-in for root uptake

Specimen Label

Cutless 50W

Turf Growth Regulator

For improving the quality of cool and warm
season turfgrasses.

Active Ingredient
flurprimidal: co(1-methylet by l-ce [4-(triflucrormethosoy)
phenyl} S-pyrimidinernethancl .. S0%%
Other Ingredients o e S0

Contains U5 pounds active ingredisnt per pound.

Keep COut of Reach of Children

CAUTION /PRECAUCION

Si usted no entiende la etiqueta, busque a alguien para
que se la explique a usted en detalle. (K you do not
understand the label, find someone to explain it toyou
in detail.)

syngenta



Embark® 2-S
e Labeled in mid-1970’s

e Poa annua seedhead
suppression

e Growth suppression of cool-
season turfgrasses

e Do not apply to golf greens

e Do not apply within four
months of seeding

e \Wait at least three days after
seeding for application

e Foliar uptake

Embark 2-S

Plant Growth Regulator

Reduces Frequency of Mowing
and Trimming on Certain Grasses
and Ornamentals.

ACTIVE INGREDIENT:

Disthanolamine salt of mefluidide (MN-[2,4-dimathyl-5- [:'3
[[(trifluoromethylisulfonyllaminolphenylacetamids) . .. ... ... 28.0%

OTHER INGREDIENTS: .. ... ... . i T2.0%

Equivalent to 2.0 Iks. mefluidide acid equivalent (N-[2 4-dimethyl-5-
[[itriflucromethyl) sulforyl]aminc] phenyl]acetamide) per gallon or 21 % by weight.

LLS. Patent Mos. 3,630,474, 3,804,078, 4,013,444,

KEEP OUT OF REACH OF CHILDREN

CAUTION

See below for additional Precautionary Statements,
First Aid and Full Directions for Use.

syngenta



Embark® T&O

e Poa annua seedhead
suppression

e Has 10% of the active
Ingredient as Embark 2-
S

e Growth suppression of
cool-season turfgrasses

[
 CINVIBRRRE

Turf and Ornamental Growth Regulator

ACTIVE INGREDIENT:
Digthanclamine salt of mefluidide (N-[2,4-dimethyl-5-

[[(trifluoromethyl)-sulfonyllamino)pheny]acetamide) ................  3.2%
IMERT INGREDIENTS ...t esess s sssssss s asnnennen ). 98895
TOTAL100.0%

Equivalent to 0.2 1bs. (2.4% by weight) (N-[2,4-dimsthyl-5-[[(triflucromethyl)-
sulfonyl] aming]phenyllacetamide) per gallon.

LLS. Patent Mog. 3,639,474; 3,804,078, 4,012,444,

KEEP OUT OF REACH OF CHILDREN

CAUTION

syngenta



Proxy®

e Labeled in late 1990’s

PROXY
e Tank-mixed with Primo

MAXX for suppression o ot s - .
of Poa annua s 14
seedheads

KEEP OUT OF REACH OF CHILDREMN

DANGER PELIGRO
e Suppresses white clover s 10t s w20 b s st
EPA Reg. No. 432-1230 EPA Est. No. 264-MO-02
seedheads

IN CASE OF MEDICAL, ENVIRONMENTAL. OR
TRANSPORTATION EMERGENCIES OR INJURIES,
CALL 1-800-334-7577 (24 HOURS/DAY).

For Product Information.

. F O I I ar u pt a ke call Toll-Free: 1-800-334-9745

The use of this product for a varisty of plant growth regulation uses is coverad by United States and foreign
patents including L3, Patent 4,240,319, No licensa is granted 1o use this product in countries other than the
Unitad States or for any uss not conternplated by this labal, Liability for patent infringement may result from
us or sale of this produet cutside the United States,

syngenta



Legacy*

e Labeled in 2008

e Growth suppression of
warm- and cool-season
turfgrasses

e Poa annua reduction In
bentgrass greens, tees,
and fairways

e Root and foliar uptake

Specimen Label

legacy

Turf Growth Regulator

For Growth Management and Cuality Impyovemsnt
of Perennial Cool- and Warm-Season Turfgrasses
on Golf Courses.

Active Ingredient
flurprimidol: c-(1-methylethyl)-c- [4-(triflucrome thosog)
phenyl]-S-pyrimidinemethanol .. nnn 13.26%
trinexapac-ethyl: 4-jcyclopropykalpha-
hydrosxymethylens)-2, 5 dioxo- cyclo hexanecarbosylic

acid ethyl ester...... 5.0
Orther Ingresdiemnta o 81.74%
L 1100007

Cortaing 1.10 pourda of flurprimicded psr galkon of prodoct.
Cromtains 041 pounds of trinexapac-sthyl p=r gallon of prodoct.

Keep Out of Reach of Children

WARNING / AVISO

syngenta
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How to Start a PGR Program

1. PGRE=Z 1Lz FH Hot=018= 28,

-

2. &

OR¥
o
12

I}

O

3. PGRIUZdE=S SE.

4.  MHAXHOIH 29,

(@)]
W
[
]

cl KOl 22

6. &= AAESUHH =2

7. BT B ONE AE S MEXEMEE M2 AD L AGs HDE S5 Ml o
23,
8. CIZ HED S8dl AEA 28 AR2 AE 5 AE.

9. Keep records and take pictures of application information and turf response

10. JISS ER5tD Mel B2 L IO BS0 (13 ARS 2,

syngenta



00

S}
0D
10}
=)
DH
X0
p

)
i1

pug

0
381
[

Mot €0l AtZE == ULH

Xel M=

o4
=

HAL A

0

F

;8
’l_ﬁ

=t & B2

o[

o ZOIM MMz HF= Fel=

Tl

.

oJ

(13]
el
o
“an
S\
n




T2 Ea EaEXII SHOISE0 0IXl=s &

PrimoMAXX and Nitrogen Influence on Dollar Spot

gl
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N
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Percent Dollar Spot...
W
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ON/OP ON/0.25P 0.5N/OP  0.5N/0.25P 1.0N/OP  1.0N/0.25P
Fairway height Creeping bentgrass

From: Golembiewski and Danneberger, Ohio St. Univ., 1996
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Fungicides and PrimoMAXX

 syngenta
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Air induction Flat fan
Teejet AL 1004-VS XR11004-VS
1.5 gal/1000 sq 1t 1.5 gal/1000 sq ft
_3Jps 35 psi

Dr. Vincelli — Univ. of Kentucky Dr. Vincelli — Univ. of Kentucky
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Raindrop Turfjet
RA-4 1/4TTI04-VS
1.5 gal/1000 sq ft 1.5 gal/1000 sq ft
35 pst

Dr. Vincelli = Univ. of Kentucky
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Dr. Vincelli = Univ. of Kentucky
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XR/XRC Teeldet® Flat Fan Nozzles

Driftable Fine % at 40 psi (0.4 Mpa or 4 bars): XR8004 = 5% (<150 Microns)
XR11004 = 14%

HERBICIDES INSECTICIDES FUNGICIDES DRIFT
Contact | Systemic Systemic Systemic | Control

GooD | GooD

GOOD |VERYGOOD| GOOD [VERYGOOD| GOOD |VERY GOOD|VERY GOOD

Contact Contact

XR, XRC TeelJet

XR, XRC TeeJet at pressures
below 30 psi (2.0 bar)
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TurfJet Wide Angle Flat Spray Nozzles

Driftable Fine % at 40 psi: 1/4TTJ04-VS =< 1% (<150 Microns)

1/4 TTJ04-VS shown with QJ4676-90-1/4 Quick Teelet cap

LIQUID FERTILIZER DRIFT
Directed Control

HERBICIDES ISCICIDES T FUNGICIDES
Contact

Systemic | Contact| Systemic |Contact| Systemic | Broadcast

Not recommended for products with contact activity.
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Comparison of Droplet Size

TurfJet
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Water Volume — Banner MAXX
50 -

N
o

w
o

=
o

Dollar Spot Disease Severity %
N
o o

7 DAT 14 DAT 21 DAT

@0.75gpM @1.0gpM E1.5gpM B2.0 gpM B Untreated

Dr. Rick Latin: Purdue University — 2005
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LEMAE=SZO0| X220 0IXl= S
Effects of Spray Nozzles & Water Volume on Clipping Weights.
Dr. Fidanza - Wyncote GC, PA 2004

B Primo XR TeelJet
88 gpa

60
= 50 .
< > ® Primo TurfJet 40
= .
! 40 psi
£ @ Primo TurfJet 20
£ 30 psi
g E Primo XR TeeJet
€ 20 44 gpa
g5
&
2

-y
=)

O -
'22 Jul 30-7 05-8 12-8
Primo MAXX applied once at 0.25 0z/1000 sq ft (0.8 L/ha) on July 13. Application
volume was 44 gpa (40 ml/ sgq. m or 400 L/ha) unless noted otherwise.,
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