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Field of the Invention 5The present invention includes a conposition
conpri si nyoanosaigsi7oul tural m xture containing at | east eoE/yseguesi4ss The
present invention includes conpositions, nethods for nmanufacture, nethods
for use, and turfCOMPOSTAOSEAKDISYSTEMEFORITURF MAIREERRDRER t 10Warm
season grasses provide lush green carpets and ornanental borders for a w de
range of commercial purposes such as | awns, parks, golf courses, ground
covers, and sports fiel dspaAEhesSROONISOESTHERIINVENTRIN | N war m weat her
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peri ods ofeld@f&he R¥RHASY | even of short duration, grasses such as Bernuda
grass gyo dor paggg i Tar i ditions,
t hese %r assersmrrq‘%t pnl@w{vgpﬁér?wagg%grgfgot ei%'rtlog;&gﬁpﬂglﬁé a\sﬁﬁtﬁgﬁﬁggd t hey tend
to go to BkBge canigindesatlegstmgettgnentgriderpresantétvestioningludent al ef f ect .
natural GiRfRRRIchSIhef 8RR REARAH hh &R\ YERALARY f AaidiDSa BRI sPart do
not provide the richness and vi sual beauty of warm season grasses. Were
war m season grasses are planted for warm weat her use, attenpts are 20 nade
to hide ?&c\‘@iﬁ&%h@&a@&%r‘?r owni ng effects of cold weather. These include
over - seedi ng rmgrasses with cold season and transitional grasses such as
Kent utdky bl uedVarsssedsahlgréssspeovida tishgresmecarpets\aegrassmeotapbordedegoa green
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present invention inc es an agricultural conposition conprising a plant
growt h r eytirkie gltemaptive fopithmbishnesirfdevameseasepasass . frusthedssch educed

phyt ot oxis@itﬁmng%ag,pmqggt’eqa,t,ﬁtmm&mgl@@t application of the plant growth
regul ator alone. I'n one enbodi nent h conposition further includes a
fungi®i de. 20Ihthepe painbeempesitionsheepnanant gigowrits inewateaand latex Basedphon,
trinexap | AL o i nation_thereof.
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tri adi mefgsassesduting paeeds ef saaponalidomeansy. al reorbducts i gemetdigr @@f . | n one
enbodi nent the pignent is at | east one conpound that provides 25absorption
of blue W light or red UV light or both red and blue WV light such as a
pht hal ocyani ne conpound. Mre specifically, the phthal ocyani ne conpound is
Pigment Blue 16, Vat Blue 29, Pignent Blue 15, Heliogen G een GG Ingrain
Blue 14, Ingrain Blue 5, Ingrain Blue_4, Pignent Geen 37, Pignment Geen 7,
or a conbi nation thereof. 30As noted, the conposition provides reduced
phytotoxicity as conpared to an equival ent application of the plant growth
regul ator alone. In one enbodinent, the pignent is present in an anmount of
bet ween about 1 to about 900 parts by weight of the total conposition. WO
2009/ 126370PCT/ US2009/ 034484 I n one enbodi nent the conposition is an
aqueous suspension or a wettable powder. The present invention al so

i ncludes a nmethod for enhancing turf conprising applying an effective
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pl ant growth regul ator wherein at | east one of the plant growth regul ators
targets growh retardation. In one enbodi nent the system further includes
an addi tiwoabosesonal 25 application conprising at | eagCTamseomiogrsent and
two or nore plant growth regulators wherein at | east one of the plant
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gi bberellins such as gibberellins, gibberellin inhibitors such as

tri nexapac-ethyl, or gibberellic acid; growh inhibitors such as abscisic
acid, ancymdol, butralin, carbaryl, chlorphonium chlorpropham dikegul ac,
flumetralin, fluoridamd, fosam ne, ngphosine, i sopyrinol, jasnonic acid,
mal ei ¢ hydrazi de, nepiquat, piproctanyl, prohydrojasnon, propham or
2,3,5-tri-iodobenzoic acid; 15norphactins such as chlorfluren,
chlorflurenol, dichlorflurenol, or flurenol; growmh retardants such as
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5two plant growth regul ators, where at |east one plant growth regul ator
targets growh retardation such as trinexapac-ethyl, and at |east one ot her
pl ant gr owDhloeveged7at or targets seed head reducti on suchpras/ustévephans As
used herein, the term"pignment"” includes any pignment acceptable for
agricultural use. For exanple, the term"pigment" includes suitable
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trinexapac ethyl, is present in an approximte anount of about 1 to
about 900 parts by weight of the 30total conposition. |In another enbodi nent
a second plant growth regul ator, suchas ethephon, is present in an

approxi mat e anount of about 1 to about 900 parts by wei ght of the total
conposition. WD 2009/ 126370PCT/ US2009/ 034484 The conpositions of the
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20 Wheat grasses (Agropyron Gaertn.), such as Fairway \Wheat grass (Agropyron
cristatum (L.) Gaertn.), Western Wheatgrass (Agropyron smthii Rydb.).
Q her coovozeasam7ur f grasses include Beachgrass (AnmoplrCirasskioso3qss Smoot h
Brome (Bromus inerms Leyss.), Tinothy (PhleumL.). Ochardgrass (Dactylis
glonerata L. (Cynosurus cristatus L.). Exanples of
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may provi esire ding either to WO

2009/ 126370PUT PE2GIHIEH4BdwomueLter’ ﬁrﬁtﬂudﬂé’@%hﬁﬁxnﬁ@éd@ﬁ %/s ebfibfCacid
CO ounds i ncr ase erS|stence or to reduce f ung ICI resi st ance.
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conbi n "f%@qppﬁsed s part of a fornul ated Ero uct whi ch cont al ns a

suppor t pf%'%ﬁﬁlﬂbﬁe%prpne((a& Wé4dterial according to the
invention. In the context of the invention, a support is an organic or

m neral, natural or 10synthetic materi al with which the active material is
associated to facilitate its applicatugn to plants, seeds or soil, or its
transportation or handling. The support can be solid, such as clays,

natural or synthetic silicates, resins, waxes, solid fertilizers, or fluid,
such as water, al cohol S, ketones petrol eum fractions, chlorinated
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green as a non-replicated strip trial with four treatnments. The putting
green was an established push up Poa annua green with sone bentgrass. All
appl i cat iwoo0eenres7nade with a conmercial golf course spPayars20090&3484

2009/ 126370PCT/ US2009/ 034484 Trial Location One At Location One, the
early spring treatnent programwas conducted as summarized in Table 1.
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Sl G\IATU%cbwngétt@Qhan,l@ g\y@ame In addition to the abO\ée sp[ra%l ,
treatnents set fort n Table 1, the cover sprays sunmarized in Table
were appliedt 8¢ ﬁg‘%‘i‘ﬂmﬁﬁt the aPmpREIianioh¢he Reesent irwankien ishides at leastabl e 2

e B MBI BB e oI il G
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As used herein, the term “pigment” mcludes any pigment acceptable for
agricultural use. For example, the term “pigment” includes suitable benzoporphyrins

10 such as phthalocyanine dyes. In a preferred embodiment, the agricultural
composition comprises at least one pigment that provides absorption of blue UV light
or red UV light or both blue and red UV light. Suitable phthalocyanine dyes may be
metal-free phthalocyanines, or metal phthalocyanines. The metal forming the metal
phthalocyanines may be selected from alkali metals, alkali earth metals, and

16 transition metals. In one embodiment, the metal is a transition metal. Examples of
suitable metals include but are not limited to, lithium, sodium, potassium, rubidium
and cesium from the alkali metal family; berillium, magnesium, calcium, strontium,
barium, and radium from the alkali earth metal family; and copper, silver, gold, zinc,
cadmium, mercury, scandium, yittrium, lanthanum, titanium, zirconium, hafnium,

20  vanadium, niobium, tantalum, chromium, molybdenum, tungsten, manganese,
technetium, rhenium, iron, ruthenium, osmium, cobalt, rhodium, iridium, nichel,
palladium, and platinum from the transition metal family. In one embodiment, the
present invention includes at least one copper, nickel, cobalt, iron, or zinc
phthalocyanine dye.

25 Phthalocyanine dyes which are useful in the methods of the present invention
include substituted and unsubstantiated dyes. Suitable substituted phthalocyanine
dyes may be metal-tree phthalocyanines, or metal phthalocyanines, and may be
substituted from 1 to 4 times on each isoindole group independently. Examples of
suitable substituents for the isoindole groups of phthalocyanine dyes include but are

30 not limited to, halogens, substituted or unsubstituted, saturated or unsaturated,
linear, branched or cyclic alkyl, alkoxy, alkylamino, alkylthio, onium, sulphonium,
sulphate, and carboxylate. Suitable phthalocyanine dyes are commercially available
and include but are not limited to Pigment Blue 16, Vat Blue 29. Pigment Blue 15,
Heliogen Green GG, Ingrain Blue 14, Ingrain Blue 5, Ingrain Blue 1, Pigment Green
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procedures. Fresh wei hts and dr ght's of each sanple were recorded and
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f.th
tr oot moBers P YUY SEerD I ER! B.cthagTPg e R BliSu A dibadla bdF
AL ETTEp&rﬂgﬁéMleE application date showed unexpected increases in fresh and

dry root 10 in t conmbj nation ALIETr E SI GNATURE/ PROXY/ PRI MO
trgat nent (1 GZGG'QHE@'T‘OP@Y?Q’BQ@@W@HM‘BQ% ABY 685WBNddr y wei ght )

e 3%@@0%&@%@&@?@36 AT QNGRS o 060 VAL BARIETSS Lo O
roots whetain UI&Bn@dLBEIEEEt @n@wdmﬁegulayorpnagnmpasrmwam ploytotoxicceisectsn dry
wei ght S sGBENE ucmg Ithheeml(lur:]atrlveea})reocclzegg nstcr ?pmg, or bronzing. The phytotoxic effects
include any stress borne through the chemotherapeutic effect of the plant growth
regulator. Thus, as used herein, the term “photoregulation” imparts a synergistic
effect provided by the at least one pigment used in the composition of the present
invention. As discussed in further detail below, the admixing of a pigment portion to
20  a plant growth regulator provides a safening effect, namely reduction in the
phytotoxicity of the plant growth regulator. The use of a composition of the present
invention is believed to improve health of the plant, which herein includes turf, such
as grasses and dicots.
As noted, the composition provides reduced phytotoxicity as compared to an
25  equivalent application of the plant growth regulator alone. In one embodiment, the
pigment is present in an amount of between about 1 to about 900 parts by weight of
total composition.
In one embodiment a first plant growth regulator, such as trinexapac ethyl, is
present in an approximate amount of about 1 to about 900 parts by weight of the
30 total composition.
In another embodiment a second plant growth regulator, such as ethephon, is

present in an approximate amount of about 1 to about 900 parts by weight of the
total composition.



Tabl e 3 Treatnent Fresh Weight (top) Increase (9/0) Fresh Weight (bottom
Increase (%9 Dry Weight (top) Increase (%9 Dry Weight (bottom Increase
(9/0) PRIWD20w/p637ant reat ed control) 5.3836 0.0387 - 1PETAB26090342883
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The compositions of the present invention may be used for any agricultural
application. In one embodiment, the present invention is useful for turf, such as
grass. In one embodiment, the present invention is useful for turf for athletic
purposes, such as golf courses, sports’ fields and pitches, and other grounds.

The present invention can be practiced with all turfgrasses, including cool
season turfgrasses and warm season turfgrasses. Examples of cool season
turfgrasses are Bluegrasses (Poa L.), such as Kentucky Bluegrass (Poa pratensis
L..), Rough Bluegrass (Poa trivialis L.), Canada Bluegrass (Poa compressa L.),
Annual Bluegrass (Poa annua L.), Upland Bluegrass (Poa glaucantha Gaudin),
Wood Bluegrass (Poa nemoralis L.). and Bulbous Bluegrass (Poa bulbosa L.); the
Bentgrasses and Redtop (Agrostis L.), such as Creeping Bentgrass (Agrostis
palustris Huds.), Colonial Bentgrass (Agrostis tenius Sibth.), Velvet Bentgrass
(Agrostis canina L.), South German Mixed Bentgrass (Agrostis L.), and Redtop
(Agrostis alba L.); the Fescues (Festuca L. ), such as Red Fescue (Festuca rubra
L.), Chewings Fescue (Festuca rubra var. commutata Gaud.), Sheep Fescue
(Festuca ovina L.), Hard Fescue (Festuca ovina var. duriuscula L. Koch), Hair
Fescue (Festuca capillata Lam.), Tall Fescue (Festuca arundinacea Schreb.),
Meadow Fescue (Festuca elanor L.); the Ryegrasses (Lolium L.), such as Perennial
Ryegrass (Lollium perenne L.), Italian Ryegrass (Lolium multiflorum Lam.); the
Wheatgrasses (Agropyron Gaertn.), such as Fairway Wheatgrass (Agropyron
cristatum (L.) Gaertn.), Western Wheatgrass (Agropyron smithii Rydb.). Other cool
season turfgrasses include Beachgrass (Ammophila Host.), Smooth Brome (Bromus
inermis Leyss.), Timothy (Phleum L.). Orchardgrass (Dactylis glomerata L.), Crested
Dog's-Tail (Cynosurus cristatus L.). Examples of warm season turfgrasses are the
Bermudagrasses (Cynodon L. C. Rich), Zoysiagrasses (Zoysia Willd.), St.
Augustinegrass (Stenotaphrum secundatum (Wait.) Kuntze), Centipedegrass
(Eremochioa ophiuroides (Munro.) Hack.), Carpetgrass (Axonopus Beauv.),
Bahiagrass (Paspalum notalum Flugge.), Kikuyugrass (Pennisetum clandestinum
Hochst. ex Chiov.), Buffalograss (Buchloe dactyloides (Nutt.) Engelm.), Blue Grama
(Bouteloua gracilis (H.B.K.) Lag. ex Steud.), and Sideoats Grama (Bouteloua
curtipendula (Michx. Torr.).

In one embodiment the composition may be applied to turf selected from
Bluegrass, Bentgrass, Fescue, Ryegrass, Wheatgrass, Beachgrass, Orchardgrass,
Timothy, Smooth Brome, Bermudagrass, Zoysiagrass, St. Augustinegrass,
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73% 1. 6755 10.4% 0. 0187 125% ALI ETTE SI GNATURE Only 6.3773 18.5%0 1.7953
18% 0 The turf quality was also rated on a scale of 0O to 9 with a
rati ng ofwe 2amdi2etrove consi dered acceptabl e. The rati ngecofustéve/os448at nent s
are summarized in 10 Table 4. These data denonstrate that the Poa

annual/ bent grass greens treated under an early spring programof a
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pr ogr anByegtassr f\MostegbecHiealiytthe ahiré is Bénlfgréé's whi ch essentially was treated
i am use y the superintendent (see Table 2).

VD 2009/ 1263 DB BEIBER) GAETBRTTAGECS A AGI O COBPOAGPTICOmMISING6. My
é56 ey piEdt ghWthTegdidtst drer a PighfeMRWMEOHY cdiGRiticn Pravidedretiueed S- 8 S 7
phytotoxicity as compared to an equivalent application of the plant growth regulator
alone. In one embodiment the composition further includes a fungicide.

As used herein, the term “fungicide” includes chemical compounds used to
prevent the spread of fungi or plants in gardens and crops, which can cause serious

10 damage resulting in loss of yield and thus profit. Though comycetes are not fungi,
they use the same mechanisms to infect plants and therefore in phytopathology
chemicals used to control oomycetes are also referred to as fungicides. Fungicides
are also used to fight fungal infections.

Fungicides can either be contact or systemic. A contact fungicide kills fungi

15 when sprayed on its surface; a systemic fungicide has to be absorbed by the plant.
As a non-limiting example, for turf applications, one class of fungicides targets crown
and root rot, otherwise known as blight, in turfgrass. Crown and root rot, which
cause a decline in turfgrass quality during hot, wet weather, is a disease complex
believed to be caused by Pythium and Rhizoctonia species in combination with

20  environmental and management stresses.

The fungicides of the present invention include products such as
benzimidazoles, dicarboximides, anilides, phenylpyrroles, polyoxins, Qol/strobilurins,
sterol inhibitors (DMIs), and contact/protectant fungicides. The present invention
may include at least one of azoxystrobin, basic salts or hydroxides of copper,

25  benomyl, boscalid, captan, captafol, chloroneb, chlorothalonil, etridiazole, fenarimol,
fludioxonil, flutolanil, folpel, fosetyl aluminum, iprodione, mancozeb, maneb,
mefenoxam, myclobutanil, PCNB (pentochloronitrobenzene), phosphonates,
polyoxin D zinc, potassium carbonate, propamocarb, propiconazole, pyraclostrobin,
sulfur, thiophanate-methyl, thiram, triadimefon, including triadimefon in combination

30  with metalaxyl, trifloxystrobin, and vinclozolin. In one embodiment the fungicide is
fosetyl aluminum.

As individual fungicides control different diseases and conditions, a
combination of such products may provide the desired effect, including either to



5.6 ALIETTE SI GNATURE + PRI MO PROXY 5.5 5.9 6.5 5.86.16.2 7.3 7.3

PRI MO PROXY 5.5 6.2 7.5 7.0 7.2 7.1 8 8 Aliette SIGNATURE Only 5.8 5.9 6.0
6.5 6.8 6VD 2009212¢37 The percentage of Poa annua #eedsh@ad3adyver age
was al so neasured. These results, as summarized in Table 5, denonstrate
that ALI ETTE SI GNATURE, 5 when conbined with two plant growth regul at or
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The composition of the invention may also include other fungicidal, anti-

mildew phosphorus derivatives, especially 2- hydroxy-1,3,2-dioxaphospholanes and
5 B-hydroxy ethyl phosphates.

For their practical application, the active ingredients in the phytoregulating
combinations are used as part of a formulated product which contains a support or a
surfactant in addition to the active material according to the invention.

In the context of the invention, a support is an organic or mineral, natural or

10 synthetic material with which the active material is associated to facilitate its
application to plants, seeds or soil, or its transportation or handling. The support can
be solid, such as clays, natural or synthetic silicates, resins, waxes, solid fertilizers,
or fluid, such as water, alcohols, ketones, petroleum fractions. chlorinated
hydrocarbons, liquefied gases.

15 The surfactant can be an ionic or non-ionic emulsifier, dispersant or wetting
agent such as, for example, salts of polyacrylic acids and lignin-sulphonic acids,
condensates of ethylene oxide with fatty alcohols, fatty acids or fatty amines.

The compositions according to the invention can be prepared in the form of
wettable powders, soluble powders, dusting powders, granulates, solution,

20 emulsifiable concentrates, emulsions, suspended concentrates and aerosols.

The wettable powders according to the invention can be prepared in such a
way that they contain from 20 to 95% by weight of the active material, and they
normally contain, in addition to a solid support, from 0 to 5% by weight of a wetting
agent, from 3 to 10% by weight of a dispersant and, when necessary, from 0 to 10%

25 by weight of at least one stabilizer or other additives, such as penetration agents,
adhesives, anti-lumping agents, colorants, and the like.

Aqueous dispersions and emulsions, for example compositions obtained by
diluting with water a wettable powder or an emulsifiable concentrate according to the
invention, are included within the general scope of the invention. These emulsions

30  can be of the water-in-oil type or of the oil-in-water type, and can have a thick
consistency.

The compositions according to the invention can contain other ingredients, for

example protective colloids, adhesives or thickeners, thixotropic agents, stabilizers
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10 15 35 15 WD 2009/ 126370PCT/ US2009/ 034484 Trial Location Two At
Locati on Waapowies7r eat ments were applied by a commerci acTgoskdoooousse
sprayer (spray volune rate 400 UHa) as sumrari zed in Table 6. The putting

green was a young aggressive Poa annua with seed heads were already show ng
by 20- ' 2¢fyastighis: aPrekyaPRINAD agtive apperialg knpwin tarhavet pesiicitde i nvaded t he

1 . th . . ily infected during the early
oo+ or Prppenties, BipBliahirBoiaits BAMMRIGHERL 1| ETrE" ST GNATURE 100 g/ 1 D2
16- Apri | PRORNe bgfive mdtdridieQne, idGeperall apiitlddodurtfadithe? Godithét oALI ETI E

SI GNATURE 120 g/100nR2 17- Nay PROXY 159 ni/ 100n2 8- I\/a}/ PRIMO 4 ml/1 00n®2
8- May A\s_t?@ﬁglgpmmqm f '@‘uﬁj/ iprpglaiionde fin@n aqueous formulation, including

5 emulsions, or an oil-based formulation) thereof on the turfgrass. The composition
comprising at least one plant growth regulator and at least one pigment is typically
applied in an amount of from about 0.01 to about 2 kg per hectare, more preferably
in an amount of from about 0.05 to about 15 kg per hectare, and still more preferably
in an amount of from about 0.1 to about 0.8 kg per hectare, In one embodiment the

10 composition is applied in an amount of water from about 300 to about 800 L/ha.

The present invention also includes a system for turf management comprising
at least one seasonal application comprising at least one pigment and at least one
plant growth regulator wherein at least one of the plant growth regulators targets
growth retardation.

15 As used herein, the phrase “seasonal application” is used to identify a span of
time associated with a growing season. As the Northern and Southern Hemispheres
experience different seasons, a term to identify the temperate seasons such as
“Spring,” “Autumn,” or “Fall” may be open to different interpretation depending on
geographical location. Further, tropical climates often experience seasons in terms

20 ofwetand dry. Thus, the phrase “seasonal application” is herein used, therefore, to
associated objective criteria with such seasons regardless of the moniker used.

Thus, one season, referred to as Spring provides the season between winter
and summer, when most plants begin to grow, and usually thought of in the Northern
hemisphere as consisting of the months from March to May inclusive, and in the

25  Southern hemisphere as September to November. The season as a daily average
temperature ranging from about 30°F to about 80°F. ,

Another season, referred to as Autumn marks the transition from summer into
winter. In the Northern hemisphere, the start of autumn is generally considered to be
around September, and in the Southern hemisphere, its beginning is considered to

30 be around March. There exists however different definitions of autumn, some of
which are based on the months of the year while others are based on the equinox
and solstice. The season as a daily average temperature ranging from about 30°F to
about 85°F.
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Fungi ci de sold under the trademark BANNER MAXX avail abl e from Syengent a
Crop Prot ect PHRM@Cis the whote s of Recarmbrayapuagl eénddatsuaryindee t he

turt - quat s e, e Mo RENNE G s, A SRRANE Dty above

consi deNedham: blph'a.k;br&areTﬁ'dms aleitegslogficdl laiefmmantdmutrﬁn@rr@lsé ang®s ard in
Tabl e 8. Tabl ril 17- April 2-May 15- 9-June 5-June 12- June

PRI MO d-wnmﬁscylewe@ 'EPt@fBszﬁLS“'@esaé th&ﬁ@qﬂ@ Qltt’aﬂhﬁ@mest arg METPREKY 5
5 days of the year, in which the daylight predominates, through varying degrees. The

use of astronomical beginning of the seasons means that spring and summer have
an almost equal pattern of the length of the days, with spring lengthening from the
equinox to the solstice and summer shortening from the solstice to the equinox,
while meteorological summer encompasses the build up to the longest day and

10 decline thereafter, so that summer has many more hours of daylight than Spring.
The Summer season as a daily average temperature ranging from about 55°F to
about 95°F.

Winter begins on the winter solstice and ends on the vernal equinox.
Calculated meteorologically, winter begins and ends earlier, typically at the start of

15 the month with the equinox or solstice, and is the season with the shortest days and
the lowest temperatures. Winter generally has cold weather and, especially in the
higher latitudes or altitudes, snow and ice. The coldest average temperatures of the
season are typically experienced in January in the Northern Hemisphere and in July
in the Southern Hemisphere. The season as a daily average temperature ranging

20 from about 32°F to about -35°F.

In one embodiment the system further includes an additional seasonal
application comprising at least one pigment and two or more plant growth regulators
wherein at least one of the plant growth regulators targets seed head reduction and
at least one of the plant growth regulators targets growth retardation.

25 In one embodiment the system further includes an additional seasonal
application comprising at least one fungicide; at least one pigment; and two or more
plant growth regulators wherein at least one of the plant growth regulators targets
seed head reduction and at least one of the plant growth regulators targets growth
retardation.

30 In one embodiment the system for turf management includes: (1) a first
seasonal application comprising at least one fungicide; at least one pigment; and two
or more plant growth regulators wherein at least one of the plant growth regulators
targets seed head reduction and at least one of the plant growth regulators targets
growth retardation; (2) a second seasonal application comprising at least one
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5666.27.37.3 PRMYPROXY 55.86.56.5 7.1 8 8 ALIETTE SI GNATURE Only
5586.5556.57.27.5 The Poa annua/ bentgrass greens treated
under an warbg/rping program of a conbi nati on of ALI ETPETSISGNADTRRES and
PROXY/ PRI MO program (i ncluding core broad spectrum fungicide treatnents of
HERI TAGE, BANNER MAXX and a comnbi nati on of BANNER MAXX and the fungicide
sol d ungi@mearticand e anmora @lapQodivih mwgaidtats whéreimatigageona oOthepplBnbt ect i on

cont r of SEUEN O Rbfer Srionl Sl Beddirthisnbh @i e st of hp o abhet 1y, -

over al | rdgutore@rdgats iggswasrei@aiation 2axt &) d Mrde@oRHE dpdlgaish '
appr oxi nagtmglreq 50_@ GOC%ﬂdéeed head Icontro of Poa angua. %eai rrprEg@rrrpgrﬁd]i n

col or waklep B _IBoANG Bhleiashene plast grewiHTrERUESOSVBAETUREIc aBROXY PRI MO

o e BT @b RS 0L o U i8I Rlion) MRSk B ormr i ot n
bot h ALs&dsdnabhepisHBR igaﬁpMMéH@v@@ggfa@mern@é@gtdréé bpauesdiFyto” at i ngs

that were al vva\'/?s hi gher then all other eatnents from 17-April to 20-June.
Fol i ar ab@uir&X

ote skapndrddasonat application is epplieehvBehaversae @lgxt renel y

infectipus in,the untreat ontrol plots. WD 2009/126370PCT/ US2009/ 034484
EXANPLEPeénperaturempf)%atrﬁ% F\?\t@r@%ggﬁ%tw the Bt Q& imore. se@spnehe ef fects of

PROXY : i j I
bl uegr s8R0 Ra0Rs Bl BBt ReR A BANE S BReh e Th kSRR AP RiL FA8 3Rk
useth i nggahj unction with 5 ALI ETTE SI GNATURE in increasing heat stress in

annual bl uegrass and creeping bentgrass. Tillers of Penncross
creepi ng benf B¢ §58Pa Rl thenpiggenbinveqtiers inchides aaniinationaeiebhedinenisser y

Jve) tubes. 10¢ Sllovi e iaidteald fibfidilo 1N ARG e BreshbirbRhtgH b ™ "'
conf or msngult motbktcedsBued es liGatifig Arseei. ati on (USGA) specifications. Plants

were mai ntained in a greenhouse at a | ow height of cut and transferred into
a growt h chanber for acclimtion before the experinent began. Four

trepi nents for each species (eight )e ynder high tenperature (352
day/ 302 ni ght) were inpl enented. ‘I%%RWeLaﬁ ?rents for the bentgrass are

summari zed i Bxpaiirhen®. waitsecdndeatettint detboninehitfobbtydi waf fuigicge 3kl are
TN P NG I S IR Yy AT K R N
1.6 m/ R cPIHANREKIRFT Aardgl8/PHrK, NC applied 3 times (3 week interval at 200 g/100m?,
120 g/100m?, 120 g/100m?) combined with ethephon sold under the trademark
20  PROXY available from Bayer CropScience of Research Triangle Park, NC and
trinexapac-ethyl sold under the trademark PRIMO and available from Syngenta Crop
Protection Inc. of Greensboro, NC (applied twice 3-4 weeks apart) provided
improved putting surface quality, overall turfgrass quality and seed head suppression
of Poa annua in an early season spray program for preventative cool season
25 pythium and anthracnose control. In the present example, the ALIETTE
SIGNATURE contained solid copper phthalocynanine green #7 sold under the
trademark SUNFAST, available from Sun Chemical Corporation of Cincinnati, Ohio.
Two trials were conducted on two golf courses at different locations (i.e., Location
One and Location Two) in Ontario, Canada. Both locations employed established
30 Poa/bentgrass greens. At both locations, the trials were set up on a practice putting
green as a non-replicated strip trial with four treatments. The putting green was an
established push up Poa annua green with some bentgrass. All applications were
made with a commercial golf course sprayer.
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PROXY + SIGNATURE 1.6 m/n2 + 1.2 g/nR2 Water - 20Table 10 Treat ment Anount
PROXY 1.6 m/n2 SIGNATURE 1.2 g/nR2 PROXY + SIGNATURE 1.6 m/nm2 + 1.2 g/ n2
Water - WO 2009/1Ebsgoexperi ment began wi th basel i ne neasuremamst@®@9ass48he end
of the growt h chanber acclimation tine period of one week. Measurenents
included a rating of WD 2009/ 126370PCT/ US2009/ 034484 general turf quality
and chl orophyl|l content estinmated by canopy reflectance. Al treatnents

were applied twice at a two week-jnterval hefore heat stress was
introduced. In the fifth week, lt(rr{lealﬁ'ég%ﬁ?r}ggﬁrent was applied to all

treatnents. KpuscatRysOh8} beveely spgiireeredthrerll pyddrathivat @Bpan&Ed s i n the
grow h chanber were ranped 5up fromthe starting tenperatures (20 2C day/
152C ni@ll‘mynalﬁﬁﬁﬂl'nfrﬁ@lﬁn?eached 35 2C day/ 302C night fifteen days |ater.
Thraoughout the experinent the plant STAgL g wat ered and fertilized to

mai nt ai n_opti num growt h under the tenperature regi ne. Pots were
assessed a vi sUadatmaint ng based on a sgauat of 0-10, wth 1@gsel ng the pest

rating, Hfor-drought/heat stress synptons and livilng cover The results of

the 10visAHIETAETHGNABYRENe| bent (?CR 8/ @0 sumar|i zed | n15A0@ 11. The
resul t s [of the i Frattngs—forstHae il pass—are sumypized—in—Ttabl e 12.
Table 11 25- J'zﬁ“n@g-I Jan 04l Feb 159-6’“&@6@2- Fetl 15. FebP# P Eeh 27-| Feb

06- Mar [PROXY PRIMO 4 ml/100m* 20-April
ALIETTE SIGNATURE 120 g/100m? 8-May

PROXY 159 mi/100m* 10-May

PRIMO 4 ml/100m? 10-May

ALIETTE SIGNATURE 120 g/100m? 10-June

In addition to the above spray treatments set forth in Table 1, the cover sprays
summarized in Table 2 were applied to the entire trial including the untreated control.

10 Table 2
Treatment Date

PRIMO and all-purpose fertilizer sold 11-April
under the trademark NUTRA GREEN
available from Grigg Bros. of Albion, ID
(product 5-10-5)

NUTRA GREEN 19-April
21-0-0 (1/8 pound N/1000) 27-April
PRIMO and a combination of plant 2-May

health supplements sold under the
trademarks GARY’S GREEN P-K
PLUS, and ULTRAPLEX all available
from Grigg Bros. of Albion, ID.

Insecticide sold under the trademark 12-May
MERIT and available from Bayer
CropScience LP of Research Triangle
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10

NN

0 10 9.8 9.7 9.2 5.7 1.8 SI GNATURE + PROXY 10 10 10 10 10 9.8 9.5
SI GNATURE 10 10 10 10 10 9.8 9.8 8.7 3.7 Water 10 10 10 10 10 10
50 20W%ieedthe 12 25- Jan 30- Jan 04- PCT/US2009/034484

Park, NC (watered in for ataenius and
weevil - forsythia half green/half gold)

Granular Epsom Salts 16-May
(heptahydrate, MgSO,-7H,0)
Trifloxystrobin fungicide sold under the 19-May

trademark COMPASS and available
from Bayer CropScience LP of
Research Triangle Park, NC (for

treatment of leaf spot and fusarium)

0-0-10 (granular Gypsum) and 0-0-46 24-May
(2 pounds K/1000)
Fungicide sold under the trademark 26-May

HERITAGE available from Syngenta
Crop Protection Inc. of Greensboro, NC
(watered in for summer patch)

PRIMO and a combination of plant 4-June
health supplements sold under the
trademarks GARY’S GREEN, P-K
PLUS, and ULTRAPLEX
PRIMO and a combination of plant 20-June

health supplements sold under the
trademarks GARY’S GREEN, P-K
PLUS, and ULTRAPLEX

A root core analysis was conducted for each type of treatment. On the 27th
day of June, the top three inches of ten samples were collected and separated from
the bottom region of each sample. Both the top and bottom samples were washed
using specialized root cleaning procedures. Fresh weights and dry weights of each
sample were recorded and compared (% increase in weight) to those sample treated
with PRIMO only. The results are summarized in Table 3. The root core analysis of
the treatments in this non-replicated study taken 17 days after the last ALIETTE
SIGNATURE application date showed unexpected increases in fresh and dry root
weights in the combination ALIETTE SIGNATURE/PROXY/PRIMO treatment (171%
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Feb 07- Feb 12- Feb 15- Feb 21- Feb 27- Feb 06- Mar PROXY 9.4 9.4 9.6 9.8
9.4 9.2 9.2 6.6 0.6 SIGNATURE + PROXY 9.5 9.7 9.8 9.8 10 9.8 9.7 5.7 3.5
S| GNATURBYVO.28099128379. 7 9.7 9.5 9.5 9.7 5.8 1.7 Water 10 POTAB2009/034484

increase of dry weight) compared to the untreated control which only received two
applications of PRIMO only. The PROXY/PRIMO program showed a 125% increase
in dry weight of roots while the ALIETTE SIGNATURE only program showed no
increase in dry weights compared to the untreated control.

5
Table 3
Treatment Fresh | Increase | Fresh | Increase Dry Increase Dry Increase
Weight (%) Weight (%) Weight (%) Weight (%)
{top) (bottom) (top) (bottom)
PRIMO Only | 5.3836 - 0.0387 - 1.5171 0.0083 -
(untreated
control)
ALIETTE 7.4126 38% 0.1072 177% | 2.3883 | 57.4% | 0.0225 171%
SIGNATURE +
PRIMO/PROXY
PRIMO/PROXY | 5.6425 4.8% 0.067 73% 1.6755 | 10.4% | 0.0187 125%
ALIETTE 6.3773 | 18.5% 0 - 1.7953 18% 0
SIGNATURE
Only

The turf quality was also rated on a scale of 0 to 9 with a rating of 6 and

above considered acceptable. The ratings of the treatments are summarized in

10  Table 4. These data demonstrate that the Poa annua/bentgrass greens treated
under an early spring program of a combination of ALIETTE SIGNATURE and
PROXY/PRIMO program demonstrate the best turf quality ratings throughout the two
month duration of the trial compared to the ALIETTE SIGNATURE or
PROXY/PRIMO program alone. All three programs outperformed the untreated plot

15 which essentially was treated with the normal standard program used by the
superintendent (see Table 2).
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10 9.8 9.7 9.5 7.5 3.8 Roots harvested at the end of the experinent
were dried and wei ghed. The root systens were divided into the upper 10
centi nmet ewe 2a0vdi2bite | ower 20 centineters. The dry matt ePCRaiSQI/08§484 he
bentgrass treatnments (nmean of six pots) WO 2009/126370PCT/ US2009/ 034484
are summari zed in Table 13. The dry matter wei ght of the bl uegrass
treatments (nmean of six pots) are sukAbi€ized in Table 14. Table 13

Tr eat nemit—Top 10cmr{ngyBot Ham2G o (o) o PROXY=5404, #4265 SHENATHRE, +
PROXY p46.1 299.1 Sl URE g§4 2%'8(8%.&'4 vda er Giﬁ 2 7%’. 315 ‘F;bl b iZ

Treatment Top 10 cm| ( ABYil BotAmin 20 cm (jngiafPROMag¢2T. MBS |2 JBhENATIIRE T
PROXY 6.1 347.0 SIGNATU 675.7 286 VWAt er]| 597 41.330.°6 Bot h

creepi hg PFEMQ P and-Bl Ueghdss |t et dd Wit h| PREXY| d&bnst r 5#ed| a 5.6
signif cant(lﬁ%:)l ine|in canopy refl ectance readi ngs. |[Heat Stress |ncreased
t he

ALIETTE 5.5 5.9 6.5 5.8 6.1 6.2 7.3 7.3
SIGNATURE +
PRIMO/PROXY
PRIMO/PROXY | 5.5 6.2 7.5 7.0 7.2 7.1 8 8

Aliette 5.8 5.9 6.0 6.5 6.8 6.5 7.2 7.5
SIGNATURE
Only

The percentage of Poa annua seed head coverage was also measured.
These results, as summarized in Table 5, demonstrate that ALIETTE SIGNATURE,
5  when combined with two plant growth regulator compounds, dramatically reduces
the number of seed heads.

Table 5
15-May 30-May 5-June 12-dune
PRIMO Only 10 20 35 20
(UTC)
Aliette 0 0 3 1
SIGNATURE +
PRIMO/PROXY
PRIMO/PROXY 0 0 4 1
ALIETTE 10 15 35 15
SIGNATURE
Only
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10decline. SIGNATURE by itself had little effect on either the bluegrass or
creepi ng bentgrass conpared to the control. The conbined treatnent with
PROXY andw@I2GMNATRLIRE | ndi cated a safening effect in the PPChage@o®3448he

saf ening of the conbi ned PROXY and SI GNATURE treatnents on bl uegrass was
evident, particularly in the lower 20 cmof the root systens as shown by
the root dry matter 15differ encebial ERasirET®O Field trials were

conducted to i h [ ity en eith an SC
formul ation o Egeéztqu;?\ght ﬁ*eglf{ér%\tﬁdetﬁ}t%&ve% abPE‘#@hYta Oﬁ'ﬂeﬁ}}alf%ﬁ%?qr?ﬁui d
var i or usp2yeofsmay\Goluonandiat400r/bia) pb @UBRThaBFeein Fablé e B pating'gréen sol d
under the trademark STRESSGARD and avail abl e from Bayer CropSci ence LP of

Resear cafrd ¥yi%a0Yesoe 9/ opaauspeith seed hwrdsvae atigady skowingiby 89et yI - Al
tur fg f upGkiEy r = ' i from
Bayer O oncnHen TROXVIAIMO Vias PR o aivache S vabe iR LAty

conmbi negotiontofRROXYYeemdnPR@SYdRIlVDfediedadsingethe ezolyhat eidwe. a pushup
green (soil based green) with a m xed stand 60/ 40 of Poa 5 annual/ bentgrass.
The treatnents are sunmarized in Table 15. Table 15 Entry Treat nent Dosage
Dosage Unit Transformed Dosage Transfgyged Dosage Unit 1 Untreated - - - -
2 PROXY_38.2 GA/100 n? 5 0z/1000 ft2 3 Pignent Green #7 Liquid 0.121 nml/n®

0. 38 or/ 1000 flreatmePROXY 38.]2 GA/ 100AmRubt 0z/ 1000| ft 2 Date
ALIETTE SIGNATURE 100 g/100m® 16-April
PROXY 159 ml/100m? 20-April
PRIMO 4 ml/100m® 20-April
ALIETTE SIGNATURE 120 g/100m* 17-May
PROXY 159 mI/100m?® 8-May
PRIMO 4 ml/100m? 8-May
ALIETTE SIGNATURE 120 g/100m* 14-June
10 In addition to the spray treatments set forth in Table 6, cover sprays were

applied to the entire trial including the untreated control. These cover sprays are
summarized in Table 7.

Table 7
Treatment Date

Fungicide sold under the trademark 16-April
HERITAGE (watered in for summer
patch)

Fungicide sold under the trademark 11-May
BANNER MAXX available from
Syengenta Crop Protection Inc. of
Greensboro, NC

Fungicide sold under the trademark 2-June
BANNER MAXX

15
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PRI MO 0. 477 GA/100 n2 0.125 0z/1000 ft2 5 PROXY 38.2 GA/100 n2 5 o0z/ 1000
ft2 Pignent Geen #7 Liquid 0.121 m/n2 0.38 0z/1000 ft2 6 PROXY 38.2
GA/ 100 nwb 20/ 126870 ft2 PRI MO 0.477 GA/ 100 nR 0. 125 ozpC00B26002344R4 gnent
Geen #7 Liquid 0.121 m/n2 0.38 0z/1000 ft2 7 PROXY 38.2 GA/ 100 nR2 5

1000 ft2 _PRI 0.477 GA/ 100 nn2 0. 125
0z/ The turt quality was ated on a scale of 0 to 9 with a rating of 6 and above

considered acceptable. The ratings of the treatments are summarized in Table 8.

Table 8
16- 17- 2-May | 15-May | 9-June | 5-June 12-
April April June
PRIMO Only 5 5 5.5 5 4 5.6 5.6
(UTC)
ALIETTE 5 5 6 6 6.2 7.3 7.3
SIGNATURE +
PRIMO/PROXY
PRIMO/PROXY 5.8 6.5 6.5 7.1 8 8
ALIETTE 5.8 6.5 5.5 6.5 7.2 7.5
SIGNATURE
Only
5
The Poa annua/bentgrass greens treated under an early spring program of a
combination of ALIETTE SIGNATURE and PROXY/PRIMO program (including core
broad spectrum fungicide treatments of HERITAGE, BANNER MAXX and a
combination of BANNER MAXX and the fungicide sold under the trademark
10 DACONIL available from Syngenta Crop Protection Inc. of Greensboro, NC, applied
to all treatments including the untreated control (UTC)) consistently showed
improved turf color, higher density, overall improved turfgrass health and an
improved putting surface with approximately 50- 60% seed head control of Poa
annua. The improvement in color was immediate upon application of ALIETTE
15 SIGNATURE. PROXY/PRIMO alone demonstrated improved color and overall
improved putting quality over a time period of three to four weeks. The combination
treatments comprising both ALIETTE SIGNATURE and PROXY/PRIMO
demonstrated turf quality ratings that were always higher then all other treatments
from 17-April to 20-June. Foliar anthracnose did infiltrate trial treatments but was
20  extremely infectious in the untreated control plots.
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0z/ 1000 ft2 Cyclanilide 2.8% SC 0.67 GA/100 n2 0.49 oz/gal Pignent G een
#7 Liquid 0.121 nm/n2 0.38 0z/ 1000 ft2 8 CH PCO SI GNATURE 200 G 100 nmR2 6.55
0z/ 1000 fw@ 20PRAX¥038. 2 GA/ 100 m2 5 0z/1000 ft2 PRI MO OCAUR2@H030Q84 n2
0.125 0z/ 1000 ft2 WD 2009/ 126370PCT/ US2009/ 034484 All treatnments (2

- 8), except for the untreated contr%i WErE applied 19-April based on 200
degree days (base 50F). CHI PCO SI GNA was applied to 8 plots only
on 4-May. A Expbgcieverd dond ed‘?ﬂ' Setre%ﬁ}]erz S@gﬁh:eﬁ@tcg‘eoﬂigﬁw 19- June,

four root core saryples were taken from eac trial. e trial
was 5 searhgn allocatipanddregelting bept siresshindedth desughbl(BGRBs anidtdredping

replica e . top i nches. of ch s | re,conbi ned. and_ bagged
separ at @ﬁat_gr%sé atné‘r@lH?%@Owﬁmdéjﬁ?ﬁF%QP‘ggpms?%Eh%%"l%?t@naw% conbi ned
per 4reaAlNETTE®ANUIRE if aRAEa4IAY Yeal BRedd i e RS e?ﬁ?q dry
root weights were taken flor t he 'tgpeg in%%éJga%prﬁﬂfea‘zB%rt e be?%w / nch
sanpl esbegtasass. turf quality rating 0-10 scale (6 = 10 acceptable) and %

i TRREBEPENREBES L) bRBRRE 2 SheYifudT AR BE AT s was

trial.

cal cul atadd-bibed huesdrygimésn Wekd drdudhit BB 1HeERM Erhd tlangferrel inko and 4)
denonstrated the | owest total root weights. An average root weight (grans)

was al sBolXinyiahiarice ¢ofCh wbes d am insisenrier and BRerg in depihrfledsvitmaend
t 1 tr 1P VA -8 ] ted th
1o B A RSB SRR s sk Pon @bl PR 81  1e

Last | y, meintaireacbiges gateahouse ght I§ghaight ohaat gad erahefeeedfinto 4 Aoviat al r oot
wei ght bﬁl 06/ 4 inchgs ?f 392(508 treatments., Untreated plots and Pi gnent

G een #93PRPT K acchmation belorethe sxRemmnen) begamnEerRireaimends far aver age
total r inel o b 3 nt.ad nl Y showed
oner 1o O gl BB (o B e T Re L e

cont r ol Thadrepitgenis foGteehenigradsomre suneanrnized s Tiblerd. PTigereratitrte eieiofihenas

dd b Lal i [ I
(aplt oxRAVEN S8 Al Suadjerfrah bl el hat Gashoe FEURb ADA) o to. PrROXY

appl i edSpERAT URE §alrE8RiMpli€d in §USous?SIMIRNA £FAE8/1 7460 Mfiga conbined with

at |least one plant growth regulator, denonstrated the ability to increase
root wei ght
Table 9
Treatment Amount
PROXY 1.6 mi/m?
SIGNATURE 1.2 g/m*
PROXY + SIGNATURE 1.6 ml/m® + 1.2 g/m®
Water -
20 Table 10
Treatment Amount
PROXY 1.6 ml/m*
SIGNATURE 1.2 g/m®
PROXY + SIGNATURE 1.6 mi/m* + 1.2 g/m?
Water -

The experiment began with baseline measurements at the end of the growth

chamber acclimation time period of one week. Measurements included a rating of
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Next, the turf quality was rated on a scale of O to 10 with a rating of 6
and above consi dered acceptable. The nean turf quality ratings of the

treat mentwoane®/ewmari zed in Table 16. In summary, Pi gmeot/tSe@en3#34was
shown to inprove turf 30 quality when conbi ned with PROXY or PROXY/ PRI MO in

i i 2009/ 126370PCT/ US2009/ 034484 Tabl e
16" unt £2RpER 8 ALl BRSRITBROR ot RIS o PIRBeRoPRRD BHOXY -
PRIND +ti8afehifighert RO thd%@the@R'nléb%I befdfPhEat strbbMdad S GNATUR

Pi gment Green #7
introduced. In the fifth week the heat treatment was applied to all treatments. Four

days into week three, the day/night temperature in the growth chamber were ramped
5 up from the starting temperatures (20 °C day/ 15°C night) until they reached 35 °C
day/ 30°C night fifteen days later. Throughout the experiment the plants were
watered and fertilized to maintain optimum growth under the temperature regime.
Pots were assessed a visual rating based on a scale of 0-10, with 10 being
the best rating, for drought/heat stress symptoms and living cover. The results of the
10  visual ratings for the bentgrass are summarized in Table 11. The results of the

visual ratings for the bluegrass are summarized in Table 12.

Table 11
25- 30- 04- 07- 12- 15- 21- | 27- | 06-
Jan Jan Feb Feb Feb Feb | Feb | Feb | Mar
PROXY 10 10 10 10 9.8 9.7 9.2 57 | 1.8
SIGNATURE | 10 10 10 10 10 9.8 9.5 6.5 | 0.7

+ PROXY
SIGNATURE 10 10 10 10 10 9.8 9.8 8.7 3.7
Water 10 10 10 10 10 10 9.5 7.2 5.2
15 Table 12

25- 30- 04- 07- 12- 15- 21- 27- 06-
Jan Jan Feb Feb Feb Feb | Feb | Feb | Mar

PROXY 9.4 9.4 9.6 9.8 94 9.2 92 | 66 | 06
SIGNATURE | 9.5 9.7 9.8 9.8 10 9.8 9.7 | 57 | 385

+ PROXY
SIGNATURE | 9.8 9.8 9.7 9.7 9.5 9.5 9.7 5.8 1.7
Water 10 10 10 10 9.8 9.7 9.5 75 | 3.8

Roots harvested at the end of the experiment were dried and weighed. The
root systems were divided into the upper 10 centimeters and the lower 20
centimeters. The dry matter weight of the bentgrass treatments (mean of six pots)
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#7 Mean 6.12 6.0 6.68 5.98 6.94 6.7 6.94 7.16 Turf Quality
Rat i ng Lastly, the PROXY/ PRIMY Pignment G een #7 and

conbi nat iwo 2009263ment of Cycl eani | i de/ PROXY/ PRI MO Pi gnmeat/USe@ef34434

produced the | owest nunmber of 5 seed heads. The latter treatnent

i d i in the trial (98%control) and
wms. ot af S VR e TR A 1pe iy s it o e aaginss Featmemes.
EXAVPLE (fhedR X BB patBNhE dRhMaFiRBIWeradlct iy determine the turf quality, color

and phytotoxicity of bentgrass when pacl obutrazol
TRIMM T 2SC (avail able from Syngenta Crop Protection of Greegsb_cl)_Lo,

. . . . . 47 o
PRI MO are used al one and in conbi nat]Jﬁ%pe %t h Pignment G een

treatnents are summari zed in Table 1

sol d under the tradenark
NC) and

Treatment Top 10 cm (mg) Bottom 20 cm (mg)
PROXY 540.4 420.5
SIGNATURE + 646.1 2991
PROXY
SIGNATURE 664.2 866.4
Water 624.2 720.3
5
Table 14
Treatment Top 10 cm (mg) Bottom 20 cm (mg)
PROXY 427.9 65.2
SIGNATURE + 666.1 347.0
PROXY
SIGNATURE 675.7 286.3
Water 597.4 330.6

Both creeping bentgrass and bluegrass treated with PROXY demonstrated a
significant decline in canopy reflectance readings. Heat stress increased the
10 decline. SIGNATURE by itself had little effect on either the bluegrass or creeping
bentgrass compared to the control. The combined treatment with PROXY and
SIGNATURE indicated a safening effect in the bluegrass. The safening of the
combined PROXY and SIGNATURE treatments on bluegrass was evident,

particularly in the lower 20 cm of the root systems as shown by the root dry matter
15  differences.

EXAMPLE 3
Field trials were conducted to determine the effects of turf quality when either
an SC formulation of a colorant formulation of Pigment Green #7 for a liquid variorum
20  or a WG formulation of pigment Green #7 for solid version sold under the trademark
STRESSGARD and available from Bayer CropScience LP of Research Triangle



15Table 17 Entry Treatnment Active |Ingredient Concentration Active

I ngredi ent Concentration Unit Dosage Dosage Unit 1 Untreated - - -
120 GAI'L Wo49®/12637000 n2 3 PRIMO 120 GAIL 0.477 GA/ 100 meT/USp@umstiss een #7
120 GAIL 0.605 LJHA WD 2009/ 126370PCT/ US2009/ 034484 Liquid

4 PRI MO

Park, NC and fosetyl-Al turf fungicide sold under the trademark CHIPCO
SIGNATURE available from Bayer CropScience LP of Research Triangle Park, NC
were individually combined with PROXY and PROXY/PRIMOQ. Trials were
conducted on a pushup green (soil based green) with a mixed stand 60/40 of Poa

5 annua/bentgrass. The treatments are summarized in Table 15.

Table 15
Entry Treatment Dosage Dosage Transformed | Transformed
Unit Dosage Dosage Unit
Untreated - - - -
PROXY 38.2 GA/100 m? 5 02/1000 ft
Pigment Green #7 0.121 ml/m? 0.38 0z/1000 ft*
Liquid
4 PROXY 38.2 GA/100 m* 5 02/1000 ft*
PRIMO 0.477 GA/100 m* 0.125 0z/1000 ft*
5 PROXY 38.2 GA/100 m® 5 0z/1000 ft*
Pigment Green #7 0.121 ml/m? 0.38 02/1000 f
Liquid
6 PROXY 38.2 GA/100 m? 5 02/1000 ft*
PRIMO 0.477 GA/100 m® 0.125 02/1000 ft*
Pigment Green #7 0.121 ml/m? 0.38 0z/1000 ft°
Liquid
7 PROXY 38.2 GA/100 m* 5 0z/1000 ft°
PRIMO 0.477 GA/100 m* 0.125 0z/1000
Cyclanilide 2.8% 0.67 GA/100 m* 0.49 oz/gal
sC
Pigment Green #7 0.121 mi/m? 0.38 02/1000 ft*
Liquid
8 CHIPCO 200 G/100 m* 6.55 02/1000 ft*
SIGNATURE
PROXY 38.2 GA/100 m? 5 0z/1000 ft°
PRIMO 0.477 GA/100 m? 0.125 02/1000 ft*
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120 GA/L 0.955 GA/100 n2 5 PRIMO 120 GAIL 0.955 GA/100 n2 Pignment 120 GAIL
0. 605 UHA Green #7 Li qui d 6 PRIMO 120 GAIL 0.477 GA/ 100 n®
Pi gment 1O 28812637021 UHA G een #7 Liquid PCT/US2009/034484

All treatments (2 - 8), except for the untreated control, were applied 19-April
based on 200 degree days (base 50°F). CHIPCO SIGNATURE alone was applied to
8 plots only on 4-May. All treatments (2 — 8) were then reapplied on 10-May. On
19-June, four root core samples were taken from each plot in the trial. The trial was
5 setup as a randomized complete block design (RCBD) with 4 replicates. The top 4
inches of each sample were combined and bagged separately. The remaining core
samples below 4 inches were also combined per treatment and bagged separately.
The turf cores were washed and dry root weights were taken for the top 4 inch
samples and the below 4 inch samples. Visual turf quality rating 0-10 scale (6 =
10 acceptable) and % Poa annua seed head expression ratings per plot were
measured during the trial.
An average total root weight (grams) of all 8 treatments was calculated. The
treatments without Pigment Green #7 (i.e., 1, 2, and 4) demonstrated the lowest total
root weights. An average root weight (grams) was also calculated for the top 4
15 inches of the 8 treatments. The treatments without Pigment Green #7 (i.e., 1, 2, and
4) demonstrated the lowest average root weights in the top 4 inches of the root core
samples. Lastly, an average total weight (grams) was calculated for the total root
weight below 4 inches of the 8 treatments. Untreated plots and Pigment Green #7
applied alone plots (Treatment 3) demonstrated the highest average total root weight
20  below 4 inches. All treatments containing PROXY showed lower root weights below
4 inches in depth compared to the untreated control and Pigment Green #7 alone
treatments. When Pigment Green #7 was added to PROXY (treatment 5) a
substantial increase in root mass samples (approximately 50% increase) below 4
inches was achieved compared to PROXY applied alone (treatment 2). Thus,
25  Pigment Green #7, when combined with at least one plant growth regulator,
demonstrated the ability to increase root weight
Next, the turf quality was rated on a scale of 0 to 10 with a rating of 6 and
above considered acceptable. The mean turf quality ratings of the treatments are
summarized in Table 16. In summary, Pigment Green #7 was shown to improve turf
30  quality when combined with PROXY or PROXY/PRIMO in this trial as did CHIPCO
SIGNATURE.
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7 PRIMO 120 GAIL 0.955 GA/ 100 n2 Pi gnent 120 GAIL 1.21 UHA G een #7
8 TRRMMT 250 GAIL 1.17 UHA 2SC 250 GAIL 293 G Pacl obutrazol
9 TRKMM TWO 2009/126370

Liquid

10

15

PCT/US2009/034484
Table 16
Untreated | PROXY | PROXY | PROXY | PROXY | SIGNATURE | Cyclanilide | Pigment
Caontrol + + + + PROXY + | + PROXY + | Green
Pigment | PRIMO | PRIMO PRIMO PRIMO + #7
Green + SIGNATUR
#7 Pigment E
Green
#7
Mean 6.12 6.0 6.68 5.98 6.94 6.7 6.94
Turf
Quality
Rating

Lastly, the PROXY/PRIMO/ Pigment Green #7 and combination treatment of

Cycleanilide/PROXY/PRIMO/ Pigment Green #7 produced the lowest number of
seed heads. The latter treatment demonstrated superior seed head suppression in

the trial (98% control) and was statistically significantly different from all other

treatments.

EXAMPLE 4

Experiments were conducted to determine the turf quality, color and

phytotoxicity of bentgrass when paclobutrazol sold under the trademark TRIMMIT
2SC (available from Syngenta Crop Protection of Greensboro, NC) and PRIMO are
used alone and in combination with Pigment Green #7. The treatments are
summarized in Table 17.

Table 17
Entry | Treatment Active Active Dosage Dosage
Ingredient Ingredient Unit
Concentration | Concentration
Unit
1 Untreated - - - -
PRIMO 120 GA/L 0.477 GA/100 m*
PRIMO 120 GA/L 0.477 GA/100 m*
Pigment 120 GA/L 0.605 L/HA
Green #7




250 GA/L 1.17 UHA 2SC 250 GAIL 293 g Pacl obutrazol Pigment 120 GAIL

0.605 UHA G een #7 Liquid 10 TRRMM T 250 GA/L 1.17 UHA 2SC 250
GAl L 293 o 2Raxi26d7at r azol PCT/US2009/034484
Liquid
PRIMO 120 GA/L 0.955 GA/100 m?
PRIMO 120 GA/L 0.955 GA/100 m*
Pigment 120 GA/L 0.605 L/HA
Green #7
Liquid
6 PRIMO 120 GA/L 0.477 GA/100 m*
Pigment 120 GA/L 1.21 L/HA
Green #7
Liquid
7 PRIMO 120 GA/L 0.955 GA/100 m?
Pigment 120 GA/L 1.21 L/HA
Green #7
Liquid
8 TRIMMIT 250 GA/L 1.17 L/HA
25C 250 GA/L 293 G
Paclobutrazol
9 TRIMMIT 250 GA/L 1.17 L/HA
25C 250 GA/L 293 g
Paclobutrazol
Pigment 120 GA/L 0.605 L/HA
Green #7
Liquid
10 TRIMMIT 250 GA/L 1.17 L/HA
25C 250 GA/L 293 g
Paclobutrazol
Pigment 120 GA/L 1.21 L/HA
Green #7
Liquid

The turf quality was rated on a scale of 1t0 9. The turf quality ratings of the
treatments are summarized in Table 18. Plots treated with Pigment Green #7 were
shown to improve turf quality when combined with PRIMO or paclobutrazol.
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Pigment 120 GAIL 1.21 UHA Geen #7 Liquid _ The turf quality
was rated on a scale of 1 to 9. The turf quality ratings of the treatnents
are sumrewpzed/i2370abl e 18. Plots treated with Pignent @Cears266%/03aBe shown
to inprove turf quality when conbined with PRIMO or paclobutrazol. WO
2009/ 126370PCT/ US2009/ 034484 Table 18 Entry Treatnment Turf Quality Rating
24-CQct Turf Quality Rating 13-Nov 1 18RI& &8ted 6.0 6.0 2 PRMD 7.0 7.2 3

PRIMO 7.5 TEptryHl OMENirelnRER 77 U 9% Quality Rating | Turf Quality Rating
24-Oct 13-Nov
1 Untreated 6.0 6.0
PRIMO 7.0 7.2
PRIMO 7.5 7.5
Pigment Green #7
Liquid
PRIMO 6.3 7.5
PRIMO 7.5 7.5
Pigment Green #7
Liquid
6 PRIMO 7.7 7.3
Pigment Green #7
Liquid
7 PRIMO 8.2 8.3
Pigment Green #7
Liquid
8 TRIMMIT 2SC 4.7 6.2
Paclobutrazol
9 TRIMMIT 2SC 6.0 6.2
Paclobutrazol
Pigment Green #7
Liquid
10 TRIMMIT 2SC 7.3 7.5
Paclobutrazol
Pigment Green #7
Liquid

Next, the phytotoxicity (phygen) was rated. The results are summarized in
Table 19. The plots treated with Pigment Green #7 exhibited lower phygen ratings
5 compared to those plots that were treated with only a plant growth regulating
compound. Also, plots treated with a higher application rate (L/Ha) of Pigment
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4 PRMO 6.3 7.5 5 PRMO 7.5 7.5 Pignent Geen #7 Liquid 6 PRMO 7.7 7.3
Pi gnent Green #7 Liquid 7 PRRMO 8.2 8.3 Pignent Geen #7 Liquid 8
TRIMM T 28Q2paxci2edyat razol 4.7 6.2 9 TREMM T 2SC Pacl obutrcaask008/084484 2
Pigment Green #7 Liquid

Green #7 exhibited improved phytotoxicity over those plots receiving the same plant
growth regulator with a lower application rate of Pigment Green #7.

Table 19
Entry Treatment Phygen Phygen
5-Oct 24-Oct
1 Untreated 0.0 0.0
PRIMO 6.7 3.3
PRIMO 0.0 0.0
Pigment Green #7
Liquid
PRIMO 15.0 11.7
PRIMO 1.7 0.0
Pigment Green #7
Liquid
6 PRIMO 0.0 0.0
Pigment Green #7
Liquid
7 PRIMO 0.0 0.0
Pigment Green #7
Liquid
8 TRIMMIT 2SC 18.3 26.7
Paclobutrazol
9 TRIMMIT 2SC 3.3 10.0
Paclobutrazol
Pigment Green #7
Liquid
10 TRIMMIT 2SC 0.0 3.3
Paclobutrazol
Pigment Green #7
Liquid
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10 TRRMM T 2SC Pacl obutrazol 7.3 7.5 Pigment Geen #7 Liquid _ _

Next, the phytotoxicity (phygen) was rated. The results are sumuarized in
Tabl e 19.wOheoyp26i78 treated with Pignent G een #7 exhi birCedsb@nesi4phygen
ratings 5 conpared to those plots that were treated with only a pl ant

wh re I ound Al so, plots treated with a higher application
?;'?e (Ulr-la)guof ﬁr}g V\’/@ @%PD%@%@GM@S@OG@BMHM@@QMH&? exhi bi t ed

i nprove t rowt h
Ul at GoBlHb sl S i @NELd I Pae P02 Rlof et BRe el 868 B vy
Tr eat n’eﬁhOWhygempKA\@chrfRnyqamhmc&ibm@dwgh g?;lllwé) ESP%OtQ {%a$fwggPNg I 3 33
PRI MO 0pgc%bgtrazpolgew%%:teglmpr}o ed {_urﬂcolor over those plots treated with PRIMO as

5 well as those treated with PRIMO and Pigment Green #7.

Table 20
Entry Treatment Color
13-Nov
Untreated 5.3
PRIMO 6.7
PRIMO 7.0
Pigment Green #7 Liquid
4 PRIMO 6.8
PRIMO 6.8
Pigment Green #7 Liquid
6 PRIMO 6.8
Pigment Green #7 Liquid
7 PRIMO 7.3
Pigment Green #7 Liquid
8 TRIMMIT 2SC 8.0
Paclobutrazol
9 TRIMMIT 2SC 8.0
Paclobutrazol
Pigment Green #7 Liquid
10 TRIMMIT 2SC 8.0
Paclobutrazol
Pigment Green #7 Liquid

Although specific embodiments of the present invention are herein illustrated
10 and described in detail, the invention is not limited thereto. The above detailed
descriptions are provided as exemplary of the present invention and should not be
construed as constituting any limitation of the invention. Modifications will be
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0.0 Pignent Geen #7 Liquid 6 PRRMO 0.0 0.0 Pignment Geen #7 Liquid 7
PRIMO 0.0 0.0 Pignent Green #7 Liquid 8 TRRMM T 2SC Pacl obutrazol 18.3
26. 7 9 TRVONDB/2820Pacl obutrazol 3.3 10.0 Pignent G eemCEUSkoogusdss 10
TRIMM T 2SC Pacl obutrazol 0.0 3.3 Pignment G een #7 Liquid

obvious to those skilled in the art, and all modifications that do not depart from the

spirit of the invention are intended to be included with the scope of the appended
claims.
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WO 2009/ 126370PCT/ US2009/ 034484 The turf color was rated on a scale of 1 to
9. The color ratings of the treatnents are sumari zed in Table 20. Plots
treated Wwoho®gsent G een #7 were shown to inprove turPCTalSernBER4
conbined with PRIMO. Plots treated with pacl obutrazol exhibited inproved
turf colgr r those plots treated wth PRRMO as 5 wel| as those treated
with PR I&ﬁ Pigment Green #7. Table 20 Entry Treatment Color 13-Nov 1
Untreated 5.3 2 PRRMO 6.7 3 PRRMO 7.0 Pignent Geen #7 Liquid 4 PRIMO 6.8
5 PRMO 6.8 Pignment Geen #7 Liquid 6 PRIMO 6.8 Pignent Geen #7 Liquid
7 PRI MO17. 3 Api agrismitual eempesitioinoednprigngRl MM T 2SC Pacl obut r azol

at least one plant growth regulator; and
5 at least one pigment,

wherein the composition provides phytoregulation.

2. The agricultural composition of claim 1, further comprising:
at least one fungicide.

10
3. The agricultural composition of claims 1 or 2 wherein the at least one plant
growth regulator is ethephon, trinexapac ethyl, paclobutrazole, flurprimidol or a
combination thereof.

15 4. The agricultural composition of claims 2 or 3 wherein the at least one

fungicide is fosetyl aluminum, trifloxystrobin, triadimefon, triticonazole, iprodione or a
combination thereof.

5. The agricultural composition of claims 1 — 4 wherein the at least one pigment
20 is a phthalocyanine compound.

6. The agricultural composition of claim 5 wherein the phthalocyanine compound
is Pigment Blue 16, Vat Blue 29, Pigment Blue 15, Heliogen Green GG, Ingrain Blue
14, Ingrain Blue 5, Ingrain Blue 1, Pigment Green 37, Pigment Green 7, or a

25 combination thereof.

7. The agricultural composition of claims 1 — 6 wherein the at least one pigment
is present in an amount of between about 1 to about 900 parts by weight of total
composition.

30
8. The agricultural composition of claims 1 — 7 wherein the composition is an

aqueous suspension or a wettable powder.
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8.0 9 TRRMM T 2SC Pacl obutrazol 8.0 Pignment Green #7 Liquid 10 TRRMMT
2SC Pacl obutrazol 8.0 Pignent Geen #7 Liquid Al t hough specific

enbodi merwe 2009/2bopr esent i nvention are herein ill ustracedsi@anssi4descri bed
in detail, the invention is not limted thereto. The above detailed
descriptions are provided as exenplary of the present invention and should
not be construed as constituting any limtation of the invention.

Modi fi cation / S2009/ 034484 obvi ous to those
Skl||ed@In t?Emgy?xﬂ%rgﬂﬁ?ﬁ@ﬁ@éﬁﬁ?@ﬁﬂfgﬂ{ ‘that do not depart fromthe
spirit of th@pptymgwameﬁeamse amoemﬂeﬂat:ontpmsnmlwiﬁphsmg at tdaet saepmraf the

appende WO 2009/.126370P S2009/ 034484 CLAIMS: 1. An
agri cul gﬁ(ﬁ&f‘ @H{%%r P GANRIBANeR E’t%‘ H%bﬂ tingrampHahe! ajreattioneegul at or;

and $at pl ht.one pi gnent, wherein the conposition provides
phyt or egu ation. 2. The agricul tural conposi tion of claim1, further
conprising: at |east one fungi ci de. . The agricul tural conposition of

| ai . ul at t heph
CrPnoxande. et hoMEReR driaitte o sremf’m”ﬁrﬁ?p%r@af’ovs%sge i AaresATtihancof
154. The apgroxtmhbteuambuaDOREsLIti 108 stoukloa0Bari 9y w%ugmg'f ot ottpdhiit, one

fungi cide is fosetyl alum num trlfloxystrobln triadi mefon, triticonazol e,
i prodi one or a conbi nation thereof. 5. The agricul tur al conposi tion

o £021 . T hetheh iy Rl e 38Lm0e ol Ay Al SGuBDARRRR

conpoun he agric conposli

pht hal opyesgn & amappmmtnaﬂe Rngumnof &bowe 116, adéit IoysarkOpy WijYBﬁ'EBTf gl ue 15,
Hel i ogegotCT:qeen . Ingrain Blue 14, Ingrain Blue 5, I ngrain Blue 1, Pignent

Green 3 YheAt''e-een 7, or a 25conbination thereof. 7. The agricul tural
conposition of claims 1 - 6 wherein the at |east one pignment is present in
an anount of between about 1 to about 900 parts by weight of total

conposi fl2on. TBe ma&hodiod cd;gmscﬁﬂ—ﬂdrwhemna(mgmennsqfre@éml|ﬂ&n3appr8xmvfa¢é ein

t he Siti que suspensi on or .a wettable powder. WO

200 lgg%ﬂﬁ‘lg FMSQ%@%@?O &Eﬁéw fqgrth%m{ﬁmﬁfﬂBW’t@ﬁ' conpri si ng:
appl ying an effective anount of a conposition conprising at |east one plant

grow h regulator in conbination with a phytoregul ati ng amount of at |east
one 13 The method of claims 9 — 12 wherein said composition is applied in an

amount of from about 300 to about 800 L/ha.

20 14.  The method of claims 9 — 13 wherein said composition is applied to turf
selected from Bluegrass, Bentgrass, Fescue, Ryegrass, Wheatgrass, Beachgrass,
Orchardgrass, Timothy, Smooth Brome, Bermudagrass, Zoysiagrass, St.
Augustinegrass, Centipedegrass, Carpetgrass, Bahiagrass, Kikuyugrass,
Buffalograss, Blue Grama, and Sideoats Grama.

25

15. The method of claim 14 wherein the turf is Bluegrass, Bentgrass, Fescue, or
Ryegrass.

16. A system for turf management comprising:
30 at least one seasonal application comprising:
a) at least one pigment; and
b) at least one plant growth regulator wherein at least one of the plant
growth regulators targets growth retardation.
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5pignent. 10. The nethod of claim9 wherein a first plant growth regul ator
is present in an approxi mate anmount of about 1 to about 900 parts by wei ght
of the toval2wonposition. 1011. The nmet hod of clains 9 oPCIWSAMIRNRI4R4 a
second plant growh regulator is present in an approxi nate anmount of about
lto aboL}t Qg%?gsarts bg wej ght of the total conposition. 12. The

met hod df- cl dinGsSystem 'BRRageprghehelains 16 fesken camprésingppr oxi mat e 15

amount of ab@ut 5dyii .ght. of the total conposition.
13. The met hod oé]dlc%ae?%g%?ﬁ%%p&ﬂ&eér@rgé{%eﬁﬁhggéhposi tion is applied in an
anount of from abejat 826t boegpuenB@AdUha. 2014. The nethod of clains 9 - 13
wherein said corrp%ﬂg&i on is applied to turf selected from Bl uegrass,

Bent grass, Fescue Bor &re AW EegulRigehwharain ablegishpagoh g pfantot hy,
Smoosh Brone, Ber muelagy latéia| [

Cent i pedegrass, Carpetgr ssa, Ba%@%%gggd h%h J%g#%?s&?%é@éﬁﬁq%gg Bl ue
Grama, and Si deoatRe Cleatrgroveth regtlatdisaargetd grbvath retariiatickd wherein the turf
i s Bluegrass, Bentgrass, Fescue, or Ryegrass. 16. A systemfor turf
managenent conprising: 30at | east one seasonal application conprising: a)
at | eastigone TkgsyeRm fGNEirf MinagehBABH @8t} [ iGhgr wherein
at | east one of g?[yﬁe pl ant growth regul at olr sdotg%étgsf@gfﬁ%vécﬁﬁwéﬁ@dati on. WO
2009/ 126370P&Mn/adsiiys sgaadnl applitatiosnyeanepnisiog: t urf managenent of claim 16
furgher conprising; it . .seasonal application conprising:

a) adt51 | east one plg&re}g[rléta;gggh%lh%ga'&dg’ b) two or nore plant growh regul ators
wherein at |east obhatkfast bee pignéntPar@m h regul ators targets seed head
reduction and at |east one of the plant growh regulators targets growh
retardation. 18. TREMWS Sf BlAre plant @rewiraieagiaters woeretn al leastiGneof té plant her

conprising: an addidt. i | c risjng. 10a) aj | east
one fungicide; b) 6&%@2‘%9? E"gﬁéq% eﬁ%ﬁ%cﬁ Q%bﬁd%%&”%ﬂ@a#%@ﬁ@gr ow h
regul at ors wher ei theaplanegstwthnmegoihitdrb eangleangrosvta\weiardaH, at ors targets seed
heagd.reduction and at | east one of the plant growh regulators targets
growth retardation. 15 19. The system for turf managenent of clains 16- 18
conprisipg: %h { i I MLl S| Ng...a) at | east one
fungi ci de; b) g? y%ﬁlﬁgorgﬁgﬁﬁ%&ﬁﬁﬂaﬁ?%% ﬁ?mrrg 80@"&@?%’%1 ant growth

regul at ors whpadirst sasbeakappicatiod comeripingnt growth regul ators targets seed
head reduction an Least one.of the plant growth regul ators targets
grow h retardati o%), gél)ea ?gré%gﬁ@'c‘é@%vsonal application conprising: a) at

| east one pi gnment b? anda2bbne W&t AR © pl ant growth regul ators wherein at

| east one of the plant growth regulators targets seed head reduction and at
|l ea®l one of the Bl ¥R ogMent hlantguwihoegutedorgettsergimoatt ibastedrar digtheqilantand 3)

a third seasonal | i rising;, 30 t | east, one pignent; and b)
at | east one pl ang%g\fﬂa\%g éu@g}dg?%@8#%3‘\3’/@%?%@%}@‘4“88&“&{39 t @eeOfpl ant
growt h regul at or stHeaplgat grodte W dulaRkratdtgbisAfrowth retardation:

2) a second seasonal application comprising:

a) at least one pigment; and
25 b) two or more plant growth regulators wherein at least one of the plant
growth regulators targets seed head reduction and at least one of

the plant growth regulators targets growth retardation:
and

3) a third seasonal application comprising:
30 a) at least one pigment; and

b) at least one plant growth regulators wherein at least one of the plant
growth regulators targets growth retardation.
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