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FUNG Cl DAL COVPCSI TI ONS FOR. THE ENHANCEMENT OF TURF
QUALI TY Field of the Invention

The present invention relates to nethods and conpositions for the
enhancenentWe@fs320k¥ quality and the control of crown and r

turfgrass, and nore particularly to synergistic conbinations of
fungi ci des useful therefore. 5 -1- Background of
the Invention Crown and root rot is a serious disease of

turfgrasses, especial |l y FUNGICIDALy COMPOSITIONS FORZHEs as found in
| awns, golf courses, sod KNHANCEMENTOF TURFIQUALJA architecture

applications. Current techniques for controlling this disease are not
entirely satisfactory, and there is a continuing need for new treatnments 10
t her eof . u. S ten . 334 to Horriere et al. and
U.S. Patent No. 4, 806, 445 tﬁ%ﬁ,@?@@@%@ propose fungi ci dal

conposi tions based on alTky present inveE6w Fdlit@Stol methetidtind RomPOsitibrishfol &iel OUS
contact fungicides such _as Mancozeb. These conpositions_are useful for

treating mi | deephancempentof turfquality-andche cogsrol eicrown andyraot gt turfespsse andy o .
describes TUnghir(aticiRR IS shlePlific Ginaiineot tibgicides uldfltlitfof2. None of
ate to the Tr

t hese references re eat ment of turfgrasses.
U S. Patent No. 5,336,661 to Lucas discloses nethods of enhancing turf

quia![ i t]}/ of bent ﬁrass usi ng co:ﬁé)i: 5 | ﬁ@P@%&Wiﬂ m )t;t ur;a of at m)?oest er
salt of a phosphorous acid, a ocar bamat e cont ac
fungi cide. 20 Crown andir€t 1ot/ 4 barioud diskdsk \of trufgraies; dspecidiyent i al

to the golfing. industry. Accordingly, there renmains a need in the art
for fungici dan“&‘H rfgrassesas fi @ﬂﬁ%&ol?MuWif%ﬁﬂd OfReR ect

agai nst  cr own jgRficdpeQkchittitre Applitatioiis? Curkeft REMMTGUES for controlling this disease
are not entirely satisfactory, and there is a continuing need for new treatments
10 thereof. '

U.S. Patent No. 4,698,334 to Horriere et al. and U.S. Patent No.
4,806,445 to Horriere et al. propose fungicidal compositions based on alkyl
phosphites in combination with various contact fungicides such as Mancozeb.
These compositions are useful for treating mildew in vines. U.S. Patent No.

15 4,139,616 to Ducret et al. describes fungicidal compositions based on alkyl
phosphites. None of these references relate to the treatment of turfgrasses.

U.S. Patent No. 5,336,661 to Lucas discloses methods of enhancing
turf quality of bentgrass using compositions comprising a mixwre of a monoester
salt of a phosphorous acid, and an ethylenebisdithiocarbamate contact fungicide.

20 High quality, healthy turfgrass is essential to the golfing industry.
Accordingly, there remains a need in the art for fungicidal compositions which
enhance turf quality and protect against crown and root rot in turfgrass to provide
high quality, healthy turfgrass.

Summary of the Invention
25 As a first aspect, the present invention provides a fungicidal
composition for enhancing the quality of turfgrass and protecting against crown
and root rot. The compositions comprise a synergistic combination of:



high quality, healthy turfgrass. Summary of
the I nvention_ 25 ___ ___As a first _aspect, the present invention

provi des a fungicidal conposition for enhancing the quality of
turfgrass and protecting agai nst crown and root rot. The conpositions
conprise a %ergi stic conbi nation of: WD 96/ 32011

PCT/ US96/ 04 1 PLINVSI6/04488

(a) a nonoester salt of a phosphorous acid of Fornmula (1): [err]

wher ei n: Ris an al ky2-radical having 2 to 4 carbon
atoms, 5 Me is an alkali netal, alkaline earth netal, or
al um num atom and (a) a monoester salt ofna plosphoxpis| asichofiBermula @in 1 to 3 equal
to the val ence of Me; (b) an et hyl enebi sdit hi ocar banat e
contact fungicide selected from th oup consi sting of nmanganese

et hyl enebi sdi t hi ocar bamat e and mang nesp_or e

et hyl enebi sdi t hi ocar bamat e; and 10 (c) a benzoporphyrin

conpound. As a s con‘a agppect, the present inverntion
provi des a nethod of enhancing turf quality and protecting agai nst
crown and root £ot The met hod conprises applying

R is an alkyl radical having 2 to 4 carbon atoms,

5 Me is an alkali metal, alkaline earth metal, or aluminum atom, and

n is a whole number from 1 to 3 equal to the valence of Me;

(b) an ethylenebisdithiocarbamate contact fungicide selected from
the group consisting of manganese ethylenebisdithiocarbamate and manganese-zinc
ethylenebisdithiocarbamate; and

10 (¢) a benzoporphyrin compound.

As a second aspect, the present invention provides a method of
enhancing turf quality and protecting against crown and root rot. The method
comprises applying

(a) a monoester salt of a phosphorous acid of Formula (I) above,

15 (b) an ethylenebisdithiocarbamate contact fungicide, and

(¢) a benzoporphyrin compound.

The compounds are applied in an amount effective to enhance turf quality and/or
protect against crown and root rot.

The benzoporphyrin compounds useful in the method of the present

20 invention include substituted and unsubstitutedbenzoporphyrins and derivatives
thereof. Suitable benzoporphyrins include tetrabenzoporphyrins alkyl-substituted
methylbenzylporphyrins, halo-substituted benzoporphyrins, and the like.
According to one embodiment, the benzoporphyrin is é coordination complex of
the Formula L,L,-X,X,-L,L,, wherein X, and X, are each H or X, and X, together

25 are a transition metal, and L,, L,, L;, and L, are each independently substituted
or unsubstituted isoindole groups, and wherein L, L,, L,, and L, are covalently
joined to one another. In one preferred coordination complex, L,, L,, L,, and L,
together form a ligand of Formuia (II)



(a) a nonoester salt of a phosphorous acid of Fornula (1) above, 15

(b) an_ethyl enebi sdi thi ocarbamate contact fungicide, and e
(c) a benzoporphyrin conpound. The conpounds are applied in an anount
effective to enhance turf quality and/or protect against crown and
root rot. The benzoporphyrin conpounds useful in the
net hod of (WRM2BHent 20 invention include substituted antCT/USI6/04488
unsubsti t ut edbenzopor phyrins and derivatives t hereof. Suitable
benzopor phyrins include tetrabenzoporph$rins al kyl -substituted

met hyl benzyl por phyri ns, hal o-substituted benzoporphyrins, and the |ike.
Accordi ng to one enbodi nent, the benzoporphyrin is a coordination conpl ex
of the Fornula L[err] L[ ef¥s JL[err], wherein Xerr]
and X[err] are each Hor Xerr] ¢ 25 are a transition
nmetal, and L[err], L[err], L[err re each i ndependently
substituted or unsubstituted roups, and wherein L[err],
L[err], L[err], and L[err] are covd joined to one another. In
one preferred coordination conpl ex, L?er* , Llerr], Llerr], and Igmprr]
together forma |ligand of Formula WO 96/ 2011

PCT/ US96/ 04438 -3- [err]

wherein a, b, c, and d are each independently selected from positive integers 0-4,
and R,, R,, R;, and R, are each independently selected from the group consisting
of H, halo, C,,, substituted or unsubstituted, saturated or unsaturated, linear,
5 branched or cyclic alkyl, alkoxy, alkylamino, alkylthio, onium, sulphonium,
sulphate, and carboxylate.
The foregoing and other aspects of the present invention are
explained in detail in the detailed description set forth below.

Detailed Description of the Invention

10 The methods and compositions described herein are useful for
improving turf quality and color in turfgrasses. In addition, the methods and
compositions described herein are useful for treating crown and root rot in
turfgrass. Crown and root rot, which causes a decline in turfgrass quality during

hot, wet weather, is a disease complex apparently caused by Pythium species and

15 Rhizoctonia species in combination with environmental and management stresses.
Monoester salts of phosphorus acids useful for carrying out the

present invention, as given in Formula (I) above, are known. See, e.g., U.S.
Patent No. 4,139,616 to Ducret et al., U.S. Patent No. 4,698,334 to Horriere et

al., and U.S. Patent No. 4,806,445 to Horriere et al. (the disclosures of all U.S-.

20 patents cited herein are to be incorporated herein by reference). Examples include
calcium ethyl phosphite, sodium ethyl phosphite, aluminum ethyl phosphite,
magnesium isopropy! phosphite, caicium isopropyl phosphite, aluminum isopropyl
phosphite, magnesium ethyl phosphite, magnesium isobutyl phosphite, magnesium



wherein a, b, ¢, and d are each i ndependently selected from positive
integers 0-4, _____and Rerr], Rerr], Rerr], and R err] are _each

i ndependent |y sel ected fromthe group consisting of H, halo,

C err]substituted or unsubstituted, saturated or unsaturated, l|inear, 5
branched or YﬂFlIC al kyl, al koxy, alkylanino, al kyl thi o, onium sul phoni um
sul phat e, ylate The foregoi ng BRHU '
aspects of the present invention are explained in detail in the
detail ed description set forth bel ow -4- Det ai | ed
Description of the Invention 10 The nmet hods and conposi tions

descri bed her els*FP'h‘Ptél BB@I!FFC feglcium  isobpsyt Phosphite,ualiminuml Nelutglnphasphite, i n
turfgrasses. | Qg ﬂlﬂg ns SCr her ei n
are useful for treatl ng c‘%lml [gst%cfpr oot ronupﬂm&bﬂ&??ﬁdrsﬁh ass g%mgnd r oot
rot, whi ch caudssiuminigrethylcphiosphite(dlsp called glumbinum ttisu(O—atyyl phosish'dnate»et

weat her, is a di sease CORRLGx @ nt cause { |um ecies and 15
Rhi zoct oni a species in con’%ﬁl aﬁ?'gﬁ“% ﬁ%ﬁ%ﬁﬁe‘#’ adBre
stresses. 5 maneb (manganese éﬂigﬂembiseiﬂuéﬁkﬁmwﬁ ﬁh%ﬂi&@ieﬂsﬁnm Sesalggb ul for
carrying out th . g?sdesent I nventi on, Iven in Fornu | ) above, are

known. See, e. ithiocarbamate), AKS: kngwgg 61 & 810U 1Su Patent Np. 4/698,384 S,
Pat ent No. 4 69@H3ﬁ4er&€t:hbrahﬂﬂs Pitent No. 3806 ﬂ?‘i!oio-io&ergé‘ttﬁnt L\?oﬁéﬁhg% 445

to Horriere et al. (the di sclosures of all pat ents Cli erein
are to be mcoFW’H cRrefestedi n by reference).- Exanpl es include cal ci um

magnest um | Sopr opyl  phosSrpecrBARE Pt WEE BBk, CR"8 birprin:
i sopropyl 10 compemds and darivatines theneof} w;zichpimpml inthe metodsof.tiR presdiit v

'B?;%S [)ngth/e 0 4233 M&H Examples ofmgse%ﬁ/ 83:8 ne compounds include substituted and

unsubstituted porphines and derivatives thereof. Suitable derivatives of porphines

include substituted and unsubstituted porphyrins. The porphyrins may be

benzoporphyrins such as tetrabenzoporphyrins, alkyl-substituted benzylporphyrins,

15 halo-substituted benzoporphyrins, and the like. According to cne embodiment, the

benzoporphyrin is a coordination complex of the Formula L,1,-X,X,-L,1,, wherein

X, and X, are each H or X, and X, together are a transition metal, and L,, L,, L,,

and L, are each independently substituted or unsubstituted isoindole groups, and

wherein L;, L,, L;, and L, are covalently joined to one another (e.g., through a

20 nitrogen or carbon atom, preferably a nitrogen atom). As will be apparent, they

are covalently joined as a cyclic structure, i.e., -L;-L,-L;-L,-cy, where cy means
L, is covalently joined to L,. Preferably, X, and X, together are a transition metal
from Groups IB and VIIIB. The isoindole groups represented by L,, L,, L,, and
L, may be unsubstituted, or alternatively, they may be each independently
25 substituted from 1 to 4 times with a substituent selected from the group consisting
of halogen, C,,, substiuted or unsubstituted, saturated or unsawrated, linear,
branched or cyclic alkyl, alkoxy, alkylamino, alkylthio, onium, sulphonium,
sulphate, and carboxylate.
In one preferred embodiment of the coordination complex of
30 LL,X,X;-L,L, L,, L,, L;, and L, together form a ligand of Formula (IT)



-4- sec- butyl phosphite, calciumisobutyl phosphite, alum num

N-butyl phosphite, al um num sec-butyl phosphite, and al un hum
i sobutyl phosphite. Mst preferred i s alum num et hyl phosphite (al so
called alumnumtris (O ethyl phosphonate)). Metallic

et hyl enebi sdi t hi ocar bamat e contact fungicides, such as 5 _maneb (nmanganese
et hyl enebi M@ #28Har bamat e) and nancozeb (nmanganese- zi nc é@&??ene

bi sdi t hi ocarbamate), are known. See, e.g., U S. Patent No. 4,698, 334

to Horriere et al., and U S. Patent No.-54, 806,445 to Horriere et al.
Mancozeb is currently preferred. Benzopor phyrin
conpounds are the preferred class of porphine 10 conpounds and derivatives
t hereof, which are useful in e [ sent i nvention.
Exanpl es of useful porphine conp bstituted and

unsubsti tuted porphi nes and derih Sui tabl e derivatives of
por phi nes I ncl ude substitut ed—a stituted porphyrins. The

por phyrins nmay be benzoporphd"Xxsﬁch as tabenzopor phyrins,

al Kyl -substituted benzyl porphyrins,[ 15 &QLO substituted benzopor@hyrins,
and the like. According to one enbr-' e benzopor phyrin is a
coordi nati on conpl ex of the Forny 2Ty - X[err] X[err]-L[err]L[err],

wherein X[err] and X err] Xerr] and X/ err] together are
a transition netal, and L[err]g g : ' and L[err] are each
| ndependent |y subst ituted or unsubstituted isoi n% e groups, and

wherein L[err], L[err], L[err], and L[err] are covalently joined to one
anot her (e.g., through a 20 nitrogen or carbon atom preferably a nitrogen

aton). As wil Iwhbeuaanﬁ,rceahd d afecaach independentlyGeletted fioymn pasitivedntegersi0aycl i c

t t [ -L
DLt e cou bR B ﬁ%lﬂbﬂﬁL gty ipdechendegt, beiglea H05 1he Eouf Somting
together are afH,»akbgén, T, tuted or uﬁiuﬁﬁiﬁ&bﬁﬁnrdtai 8iGnsiiubdidd, lihba,
I soi ndol e groups repr esente e#'é“e” L[err] Llerr],. and L[err] may

be unsubst i utb@@ch@ro’él%@icn XYt W’b P PRIMEY SHIPDARIBI, o5
substituted frsﬁlBi:%e, ﬁd W th a substituent selected fromthe group
consi sting hal o en, err] substituted or unsubstituted, saturated
or unsaturated, linear, mples;ofasnmm@bmommrmsamwwmmymmpkw am no,

| kyl t hi o, E‘P%%L“@{"g
?n gne :o?efgpll'gg e?ﬁo‘%ﬂh@cw&fphpﬁé’c oorgwﬁatlon coﬁp ex o diyesmay
L[err]L[err]- Kpm:et}.l)ﬁerpl}thﬂp@lanihbq eorr inetall plthalpeyahines.r |Thelsnetal bf nwted L[ err]
toget her f o m g oS iihed may’ bd efbefell ' from alkali metals, alkali earth metals and

transition metals, with transition metals being preferred. 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,
15 zinc, cadmium, mercury, scandium, yittrium, lanthanum, titanium, zirconium,
hafpium, vanadium, niobium, tantalum, chromium, molybdenum, tungsten,
manganese, technetium, rhenium, iron, ruthenium, osmium, cobalt, rhodium,
iridium, nickel, palladium and platinum from the transition metal family. Copper,
nickel, cobalt, iron, and zinc phthalocyanine dyes are particularly preferred in the
20 methods of the present invention.

Phthalocyanine dyes which are useful in the methods of the present
invention include subsituted and unsubstituted dyes. Suitable substituted
phthalocyanine dyes may be metal-free phthalocyanines, or metat phthalocyanines,
and may be substituted from 1 to 4 times on each isoindole group independently.
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wherein a, b, c, and d are each “independent |y selected from positive
i nt egers 0-4, and Rlerr], Rerr], Rerr], and R err] are each

I ndependent |y sel ected fron1the gr oup consisting of H, halogen, (err]
substi t ut ed %’P’éﬁ%ﬂ!bst ituted, saturated or unsaturated, |inBEF/US%6H4488 '
branched or cyclic al kyl, alkoxy, al kyl am no, al kylthio, onium sul phoni um
sul phate, and carboxylate. -6- Exanpl es of suitable

benzopor phyrins of the coordination conpl ex

L[ err] L[ err] - XBxampls§ of sujtablp subs}ittfents for ﬂlq&doindelergmﬂpaloﬁpyaaiouynndpeﬁes
Sui t abl ht hal, d t | - t hal ' :
mot al pht pal ooy TR Bl s EF R o, palgech, Sy of Fp By sasd

sel ected from ahéaaintedrﬂhadﬁbmﬁd:ﬂeabrcﬂﬁéhmym&ﬁ ancplimmo alkytRioSoditAN

netals, with transition nmetals bein referred es of suitable

metal s i ncl udeS¥pgonm, sulphate,japd jcarbpxylage, §Wb%m"&ﬂwm%§vmm ubi di um
and ceg ueaﬁ:memampqwﬁhm and"RERbe battrt Yot R&fted td P ﬁﬂ@%“%t

cal ci um strontlurg barium and radiumfromthe a a earth net al
family; and coBier29, Pigment BlugdiSe Heliegen Green GGadngraimBluget4: dngraxm-mmm um

yittrium lant papumpihd 42 Pign: 2Glet? 37! hd Pigment Green 7. In one preferred

embodiment, the phthalocyanine dye is Pigment Blue 15. In another preferred
embodiment, the phthalocyanine dye is any phthalocyanine dye other than Pigment
10 Blue 15.
Synergistic combinations of the foregoing three active ingredients
(the three together being referred to herein as the "active material") are, in
general, 1 part by weight of the compound of Formula (I) above in combination
with from 1.5 to 2.5 parts by weight of the metallic ethylenebisdithiocarbamate
15 and from 0.01 to 0.1, preferably 0.04 to 0.05 parts by weight of the
benzoporphyrin compound. More preferably, the active material includes 1 part
by weight of the compound of Formula (I) above in combination with from 1.75
to 2.25 parts by weight of the metallic ethylenebisdithiocarbamate and from 0.01
to 0.1 parts by weight of the benzoporphyrin compound. A particularly preferred
20 combination is 1 part by weight of the compound of Formula (I) above in
combination with 2 parts by weight of the metallic ethylenebisdithiocarbamate and
from 0.04 to 0.05 parts by weight of Pigment Blue 15.
The synergistic combinations according to the invention may be used
with advantage in admixture with one another or with other known fungicides,
25 such as basic salts or hydroxides of copper (oxychloride, oxysulphate),
(tetrahydro)phthalimides (Captan, Captafol, Folpel), methy! 1-(butylcarbamoyl)-2-
benzimidazolecarbamate (Benomyl), thiophanates such as dimethyl (1,2-
phenylene)bis(imino-carbonothioyl)bis(carbamate) (Thiophanate-methyl),
tetrachloroisophthalonitrile  (Chlorothalonil), 3-(3,5-dichlorophenyl)-N-(1-
30 methylethyl)-2,4-dioxo-1-imidazolidine carboxamide (Iprodione), 1-[2-(2,4-
dichlorophenyl)-4-propyl-1,3-dioxolan-2-yl methyl]-1H-1,2 4-triazole
(Propiconazole)  1-(4-chlorophenoxy)-3,3-dimethyl-1(1H-1,2,4-triazol-1-y1)-2-



haf ni um vanadi um niobium tantalum chrom um nolybdenum tungsten,

manganese, technetium_rhenium iron, ruthenium osm um-cobalt, I’.hOd.L_LLm__..
iridium nickel, palladiumand platinumfromthe transition netal famly.

Copper, ni ckel cobalt, iron, and zinc phthal ocyani ne dyes are

parti cul arlrﬁ referred in the 20 nethods of the present ipnvention.

Pht hal ocya g":ﬁ? Ys which are useful in the nethods of the

i nvention include subsituted and unsubstituted dyes. Suitable substituted
pht hal ocyani ne dyes may be netal -free phkfhal ocyani nes, or netal

pht hal ocyani nes, and may be substituted from1l to 4 tines on each
i soi ndol e gr obptanepedTeiadimafon) or other fungicidesy\gjthes tscomplete the tange of activity -

PCT/ US96/ 04488 . ;
t tion or to ase their
Exanpl es of sui tab‘fompo sta}cf%rglrﬁgsoft%er neolns?m n e gr ou

pht hal ocyani ne dyes The nynetgislcmmnbanaommbtdng @dﬂwonvenmmgmnslso

bstituted {
ranched or e PEthvigh othef Rungatat il Sl phosphofifitipleS Cespecidlf .
sul phoni um$5 s ygoRy<,3 ambxaphd%mm&h 8-hydioky atiyk phbﬁphnésomam oftss are 5

commercially a‘;igialnabl e ﬁnd I nclude but are not limted to Pignent Blue 16,
Vat Bl ue ' Bl ue 15, HeI iogen Green GG Ingrain Blue 14,

I ngrain Blue 5, |n95ﬁ'tﬂe15'¢&€cﬁbﬁ fERtibn, CiiRe Active  ifgHetictitd RN iheCr €N 7.
e p

In one preferred enbodi nmen thal ocyani ne dye i s Pignent Bl ue
15. | n anot hesyRargistis eampinations areinsed aspart of a fermiatedhprodyct which, eﬁyaemle, any

Synergi ot c. coopiitedsipbor itiord BBlant il il o e active materia pocording
(the t hr eel@® ogethecinvéntiong referred to herein as the "active rrat eri aI ') are,
conbi nat on - wi th  PbeEondEofhe bniGpcea B Subir s ah Sriic brpeh
et hyl enebi sdi traturalao symhetic1matesinld with owhich . tﬁ& at:ﬁvd)nfnteriat df assobiatedOto04 t O
000 a1 5 DY et s son 1y e RPN o, S ROH ool B0
handling. The support can be solid (clays, natural or synthetic silicates, resins,
15 waxes, solid fertilizers) or fluid (water, alcohols, ketones, petroleum fractions,
chlorinated hydrocarbons, liquefied gases).
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
20 fatty amines.
The compositions according to the invention can be prepared in the
form of wettable powders, soluble powders, dusting powders, granulates,
solutions, emuisifiable concentrates, emulsions, suspended concentrates and
aerosols.
25 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% by weight of one or more stabilizers and/or other additives, such
30 as penetration agents, adhesives or anti-lumping agents, colorants, etc.



by wei ght of the conpound of Forrmula (I) above in conbination with from

1.75 to 2.25 parts by weight of the_netallic . o

et hyl enebi sdi t hi ocarbamate and from 0. 01 to 0.1 parts by weight of the
benzopor phyrin conpound. A particularly preferred 20 conbination is 1 part
by wei ght of the conpound of Forrmula (I) above in conbination with 2
parts by weilYR®6B#01t he netal |ic et hyl enebi sdithi ocar bamat e BRHUSISN448E
0.04 to 0.05 parts by weight of Pignment Blue 15. The
synergi stic conbinations according to thes-invention nmay be used W th

advantage in adm xture with one another or with other known fungicides, 25
such as basic salts or h{neexample obthe compesitiqns of @weyablg powdsayis giyendne) |
(tetrahydro) phtlgﬁé gibgl‘?)@- (Captan, Captafol, Folpel), nethyl

1- (butyl car bano - " benzi m dazol ecarbamat e (Benonyl ), thiophanates
such as dinethyl (1,2-

phenyl ene) bi s(i m no- car bonot hi oyl ) bi s(gﬁar Pﬁaimt e) (Thi ophanat e-net hyl),
tetrachl oroi sophthalonitrile (Chloroth a& ), 3-(3,5-dichlorophenyl)-N(1-

30 nethylethyl)-2,4- Fam e cvav) e cumule e 7 odi one) ,
1-[2-(2, 4- di chl ¢r ophenyl ) - Gompoyndl - 1 | 3- di pxokdy-wt.yl | nethyl]- 1H
1,2,4-triazqgle (Hropr conazol.e .

1-(4-chlor o%enoxy) -3,13-di net h;ﬁci“f%%q‘?‘;, A-triazpl - 1-§q ) -2 WO
96/ 32011 calcium lignosulphate (deflocculant) 5

PCT/ US96/ 04488

but anone (Tri adi maf on)|| or ot rasionfcwesting agent eit hel to donpl e]ie t he range of
activity of the ¢ ounds aceordi ng..to the inyenti@n or Jo increase
their persistence. anrihitnping %Hﬁf_s;me.;g.i_ﬁf ic Ronhinftions
according to the inverftion may ghdi (filler) be m xed| wi t hgot her |f ungi ci dal ,
anti-m | dew phosphor ud=srerrvrerres—cSpoeror =2
hydr oxy- 1, 3, 2- di oxaphosphol anes, [err]-hydroxy ethyl phosphites and
phosphor ous10 aci d an®owters salbble in water are obtained by mixing-fromi 2(eta 9§% act i cal
application, the active,.ngredients. jn th synhergi.sti ¢_conbi ngti ons
are used as pa Bﬂght ?%kbﬁ?ﬁcﬁY%a‘af?PaE[}‘E?’"@PchO%ﬁ an qutyuinping age‘\':'oﬁ’f‘ai ns a
support and/ or ramaindératingd hydrosdiimble fillét mdinlylaesact i ve material according

An example of a composition of the present invention as a soluble

powder is given in Table 2 below:

15 Table 2
—
“ Compound % by wt.
FI active material 70
anionic wetting agent 0.5
antilumping silica -5
20 sodium sulfate (soluble filler) 24.5 I

Aqueous dispersions and emuisions, 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 can be of the water-in-oil type or of the oil-in-water type, and can

25 have a thick consistency resembling that of a "mayonnaise”.

The compositions according to the invention can contain other

ingredients, for example protective colloids, adhesives or thickeners, thixotropic



10 to the invention. In the context of the invention, a

support is an organic or mneral, natural or synthetic material wth
which the active material Is associated to facilitate its application
to plants, seeds or soil, or its transportation and/or handl i ng. The

support can be solid (clays, natural or synthetic silicates, resins, 15
waxes, sol iwopes2011izers) or fluid (water, alcohols, ketonEgnUSEWPﬁFeum
fractions, chl ori nat ed hydrocarbons, |iquefied gases).

The surfactant can be an ionic or non-i i c enulsifier, dispersant or
wetting agent such as, for exanple, salts of polyacrylic acids and |ignin-
sul phoni ¢ aci dgents; Grabilizenstor sequesterintsy hewell axotler activéimaerinlg kabentohave fatty

acids or 20 fatg m nes he conpositions according to
t he i nventi onPESHE Y"&@ PIAPERSicS.c3Peciplly Agaricides q’d?srﬁnb"f’ et tabl e powders, soluble

powders, dusting powderneﬁ%muinaemmncanbeprmicwwmsumssestinaluumg
concentrates, enul sions, suspended concent rat es anﬂ PEF aerosols. 25

Thehvvettabl ehﬁﬁwg’na@&m% g JVarm Seasen SuEgasses: o ob spQlpeason |
such a ey § Nalribass SBIRAadedPod . ), Qm&?iﬁ’nﬁgnm%me#& s (PBa phiinsss

mat eri al , ey nor y contain lon 10 a so |d support,
fromO to 5% My),vReughtBluegrass dPoa trivialisi In), Ganada Bljegmss SPacoconpyessg Ivhi ght  of

Tore Stabi i 2dmuah SRS (PR Untug 1), el Tuledsflos 0 Mol G0 "
g%l? /e a Is\s; g }s 02 El 8am>md Blusgriass) Pag fevhoralichl)pamy Bulbous Bluegrass (Poa bulbbs&dL.)3 Bl 1

One exanpl e O%Wﬁrﬁ%ipteﬂms(‘@f"sgs Vbt Stisheas, Grgsping; g“iﬁg‘éﬁn(‘fﬂ”ﬁs Tabl e

1 bel oW 10 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. commutate Gaud.), Sheep Fescue
(Festuca ovina L.), Hard Fescue (Festuca ovina var. duriuscula L. Koch), Hair

15 Fescue (Festuca capillata Lam.), Tall Fescue (Festuca arundinacea Schreb.),
Meadow Fescue (Festuca elatior L.); the Ryegrasses (Lolium 1.), such as
Perennial Ryegrass (Lolium perenne L.), Italian Ryegrass (Lolium multifiorum
Lam.); the Wheatgrasses (4gropyron Gaertn.), such as' Fairway Wheatgrass
(Agropyron cristatum (L.) Gaertn.), Western Wheatgrass (Agropyron smithii

20 Rydb.). Other cool season turfgrasses include Beachgrass (Ammophila Host.),
Smooth Brome (Bromus inermis Leyss.), Timothy (Phlewm 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

25 (Walt.) Kuntze), Centipedegrass (Eremochioa ophiuroides (Munro.) Hack.),
Carpetgrass (Axonopus Beauv.), Bahiagrass (Paspalum notatum Flugge.),
Kikuyugrass (Pennisetum clandestinum Hochst. ex Chiov.), Buffalograss (Buchloe
dactyloides (Nutt.) Engelm.), Blué Grama (Bouteloua gracilis (H.B.K.) Lag. ex
Steud.), and Sideoats Grama (Bouteloua curtipendula (Michx. Torr.). Cool season

30 turfgrasses are preferred. More preferred is Bluegrass, Bentgrass and Redtop,
Fescue, and Ryegrass. Bentgrass is most preferred.



Table 1 Conpound % by wt. 5

active materi al .80 _cal cium |ignosul phat e
(defl occulant) 5 ani oni ¢ wetting agent 1
antilunping silica 5 kaol i n
(filler) 9 10 Powders soluble in water are
obt ai ned by YO8t rom 20 to 95% by wei ght of the actiPCSI/Hi30604488| '
fromO to 10% of an antil unpi ng agent, the remai nder being a
hydrosol uble filler mainly a salt. -10- An exanpl e of a
conposition of the present invention as a soluble powder is given in
Tabl e 2 bel ow 15 The active materials are, in general, applied Talthrfgrass either )

) .
mterial  together or scparalely 8 spraying a liguid formulariog, (e, un, A0UOHY  agent
0.5 formulation, including eiilsions]Pérgn Sillbased formulation) thereof oR Ghe

sodiumsul fate ol ubl.e fill erg, . 24.5 L . Aqueous

di sper si ons an&ggﬂﬁssi &thyjegebigdithiocarbamaje semtact fungicide is typingily ppnlied iy
diluting w t$ vatapioust WeioaPh6 8 nfd péa@E{hisdut 118b€25° @%5
according to the ir?\l/lention, are inc t:ldedpwi ?hi n the genera{mg opeq% t he
i nventi on. Hegwee) cmorp prefesably incan amoupt of frem k3t te 20 peunds per pere (aboudf t he

rayonnay sov 1D 20K et feckae), U ot ROKTICEARR) Bl oRCOHH 17 18701 o

"mayonnai se". vention
can contai n ot peunds per a¢re gabotit Ehtosl8 Kppercllentart)e TPheotomyound of Bornmulal ()

adhesives or t @,%%@ﬂrﬁ; aﬁtﬂeé% rax?%%unt of from 2/5 to 2/3, or more preferably 1/2,
10 times the amount of the ethylenebisdithiocarbamate contact fungicide (e.g., from
about 5 to 17 pounds per acre).
The following examples are provided to illustrate the present
invention, and should not be construed as limiting thereof.

EXAMPLES 1-3
15 These examples were carried out to identify fungicide and
combinations thereof which will improve turf quality and color, and have activity
against crown and root rot and brown patch. Fungicides were evaluated on a one-
year-old stand of the bentprass cultivar "Penncross” planted in Raleigh, North
Carolina, USA. The bentgrass was planted in native soil and maintained under
20 conditions similar to a golf green with a mowing height of 0.635 cm (.25 inches).
The fungicides which have activity against Pythium species include KOBAN™
(active ingredient: etridiazole) obtained from Grace-Sierra, ALIETTE™ (active
ingredient: fosetyl-Al) obtained from Rhone-Poulenc, and SUBDUE™ (active
ingredient: metalaxyl) obtained from Ceba-Giegy. The fungicides which have
25 activity against Pythium and Rhizoctonia species is FORE™ (active ingredient:
mancozeb, also including Pigment Blue 15) obtained from Rhom and Haas,
MANZATE™ (active ingredient: mancozeb) obtained from DuPont, LESCO
MNB80™ (active ingredient: mancozeb) obtained from Lesco, PENCOZEB DF 75™
(active ingredient: mancozeb) obtained from Elf Atochem, PROTECT DG 80™
30 (active ingredient: mancozeb) obtained from W.A. Cleary, and DITHANE™
(active ingredient: mancozeb) obtained from Rhom and Haas.
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PCT/ US96/ 04488 -9- agents,
stabilizers or sequestrants, as well as other active materials known to
have pesticidal properties, especially acaricides or insecticides.

The present invention can be practiced with all turfgrasses, including

cool seasonWOPBIYhsses and warm season turfgrasses. ExanpPEI/USH6/448H
season 5 turfgrasses are Bluegrasses (Poa L.), such as Kentucky Bl uegrass
(Poa pratensis L.), Rough Bl uegrass-itPoa trivialis L.), Canada

Bl uegrass (Poa conpressa L.), Annual Bl uegrass (Poa annua L.), Upland
Bl uegrass (Poa gl aucant The Gangicide¢s were applied Sipamtelyaand (iRoconitsinition as L. ),
and Bul bous Bl ss ( bul a,l.); e Bent grasses and Redt op
(Agrostis L.), ll{?@ﬁ%@? t&(ig% 8%%84#&3’%?9?’&&9;&?@"%&9{33‘ Ws”t"llq@cq-ﬁﬁs ),
Col-oni al Bent gmytsbclixﬁghaﬁﬁflqﬁamyniuaao Stowrhand, rodetoretA B} tHAERSk s rayer

(Agrostis canl na i Souyth German M xed Bent%bass Agrostis L.),
Redt op to apnly, the ingicile treatmenisat (3 Ibe pely using §004ed

Fescue (Fes§ U%zﬂé%%gply 9.5 litels (ZQW)EQQ?{ ﬁ%@,@gﬁﬁﬁﬁﬁﬁéy‘ﬂ@emue

commut at a Gaud She Fescue

(Fest uca ovi n41900r sq f!)Jr HbSCﬁlnachdesmmuﬂhl appli&i mﬁbstbmuéﬁﬂgsraapphalapl |l ata
Lam), Tall F t n S Meadow Fescue

(Fost uca el at regorfink 5§ 14 Ry Bl Bitne Piffiieds. an slopuital pip sp35er o
Ryegrass (Lol iwasused tmapplyl the trehtngenisoat 3B\psijusisgsa Tesitti 83004 miokle.f | or um

Lam); the Wheat grasses ron Gaer ch as Fai rway \Weat grass
(Agropyron cristum (L. )@g ‘f% 4@%8%155?‘3%5’“ HDgs WSt hii 20
Rydb.). Otler weaekly, dasedon atstmfegrf@ﬁsess Wil b being Rear kot q(ﬁ{maﬁ&l Host.),
Snmoot h Brone ﬁ‘e Qnus |)m§rms Leyss o Ti not hé}ﬂPhl eum L , Orchardgrass

(Dactylis glo MFGQ‘CBthmLﬂ)e
Exanpl es peicemfrar@aeﬁseaéh Mf;m@slﬁp%@sa 5@3%9&%?15 g&anodon L.

C. Rich), Zoysi agrasses (Zoysia gust i neg
(St enot aphr umcgbédﬁ%su‘ﬁ?fgals vhjan . ipdigaten of the l@em iof ke bentgrasy amdthechi oa

ophi ur oi des ( Mudufe Aﬂf % Be Bahi agr ass
(Paspal um not at um ugge ociated wﬁﬂ ylgélr?d;ss{ e%i’f’&ﬁ?%ﬁg num
Hochst . ex1XChispecigs,of Burigi aletegiselated fidur thie bentgrass indleéxperimesisduring tthe test

Engel m), Bl uWrra (Bouteloua gracilis (H B.K ) Lag. ex
Table 1 below indicates that an improvement in turf quality and
color from application of ALIETTE™ + FORE™ (treatment #4), observed with a
turf quality of 7.5 and a turf color of 7.8 with 9 being ideal. The combination of
20 ALIETTE™ + MANZATE™ had a lower turf quality rating of 6.8 and a turf color
of 7.0.



Steud.), and Sideoats Grama (Boutel oua curtipendula (M chx. Torr.). Cool
season 30 turfgrasses are preferred. Mure preferred is Bluegrass, Bentgrass

and Redt op. Fescue, and Ryegrass. Bentgrass is nost preferred.
WD 96/ 32011
PCT/ US96/ 04488 -10-

The active WQ¥WIWI1s are, in general, applied to turfgrass RETUSSE04488
toget her or separately by spraying a liquid fornulation (e.g., an aqueous.
formul ati on, including enulsions, or an-18-l - based formnul ati on) thereof on

t he turfgrass. The et hyl enebi sdithi ocarbamate contact fungicide is
typically applied in 5 an anount of MABREQ® to 25 pounds per acre (about
10 to 25 Kil ogranms per Hectare), nore preferably in an anount of from
15 to 20 pounds per acre (abouALIETTE*FORE™ fhtéfgctivar hectare), and still
nore preferably in an anmount of from 17 to 18 pounds per acre (about
17 to 18 Kg per Hect ar e) The conpound of Forrml a (I) s, In general
applied in an oy Jumn ar B B o vy P o B Nk o v a2 o2 -3 i A oy o times
t he amount of \ he et hyI enebmﬂ#thl ocar barrate cont a i%ci R, from
about 5 to é? bdtn ds—per—ac+e)- : Turf mpl es
are provide No. | it s t he pr@&'ﬂ’n LBai/A | Qualipys ofuolbt  be
construed as m o1 Ng |t heareewf . — — 45 XAMPLES
1-3 15 THESE CXaNplES Pere. cogp ried ngi ci de
and conbifhat %ns |t ‘g \Am | 7 of-e bl or,
and have acti f\' L : LQt

Fungi ci des wer evaal udt S4ETIE™S WIDG-80 | 8.7)22af - 68d r ass
cultivar "Penngross" plmm n WRIei phl6.Morft h Carpl i na, he

bent grass was I ons

I agjed |i Vewiid g0 PN 1t aiLhed der 20
| f gredn m@& a W%g hg)"%t 0?30. 63g§c11 . 285

simlar to a QLE
10 l 05 ALIETTE™ { WDG 80 8.712 58 5.5 0 100.0 l!

PROSTAR WP 50 5.445
06 ALIETTE™ | WDG 80 8.712 6.3 6.8 0 100.0 I

DACONIL | WDG 90 14.7
07 FORE™ WDG 80 17.42 6.8 7.0 2.5 91.7

08 - | ALIETTE™ | WDG 80 8.712 5.0 5.8 26.3 38.0

09 ALIETTE™ | WDG 80 | 4.356 6.8 7.5 0 100.0
FORE™ WP 80 8.712
15 LSD (0.05) = 1.0 .8 9.1 23.5
STANDARD DEVIATION = 7 S 6.2 16.1
COEFF. OF VARIABILITY = 10.8 8.2 71.2 19.9

Table 2 below demonstrates the results of a comparative study of

_ the effects of different formulations of mancozeb. ALIETTE™ and FORE™ was

20 used as a control. The formulations of Daconil, CHP26019, and Banner gave
good turf quality and turf color ratings.



The fungicides which have activity against Pythium species include

KOBAN err ] (active ingredient: etridiazole) obtained from
Grace-Sierra, ALIETTE[err] (active i ngredi ent: fosetyl-Al) obt ai ned
f rom Rhone- Poul enc, and SUBDUE[ err] (active i ngredi ent: netal axyl)

obt ai ned from Ceba-G egy. The fungicides which have 25 activity agai nst
Pyt hi um anOVERB620tY oni a species is FORE[err] (active ingrBei/Espco4488
mancozeb, al so including Pignment Blue 15) obtained from Rhom and Haas,
MANZATE[ err] (active ingredient: mancozeb) opsai ned from DuPont, LESCO
MN8O[err] (active ingredient: mancozeb) obtained from Lesco, PENCOZEB DF

75[ err] (active ingredient: mancozeb) obtained fromElf Atochem
PROTECT DG 80[err] 30 (active ingredient: nmancozeb) obtained from WA
Cl eary, and DI THANE[ err] (active ingredient: nmancozeb) obtained from
Rhom and Haas.
PCT/ US96/ 04488 gl wl ol w . . -11-
The fungi<cides r§ pglii®p Ssegarg a mbi nati on at | abel | ed
rates to 1.5 mijx J?S?Lm 51t x % f1) ntgrass prior to evidence
of any degf e Tmqur affrTty d and root rot. A CJerr]
backpack spraygr ESl e | d"'et(pagop icide treatnments at (30 1bs
psi) using TEEJET[R&( °4ddh™ |5 4o2ti% 9.5 liters (2.5 gallons) of
fungi ci de di | utfroms o3 squane T 000 sq ft). The fungicides
were initially lapptEdndngd| elbsgon e d according to a 14
day schedul e. Ifn 0 BR[| Mt st | ah punp sprayer was used
to apply the tr sdat 130 ndi Wl 8004 nozzl e.
Turf quality, | o NG |pef ceng |dh$ga were recorded 10 weekly,
based on a scalle®fggm || W |t &2 |xihes rf quality and col or and
1 being all tur n‘aad helper cdnt 1di gs were cal cul ated based on
t he perce at%caé1neagr Rl QL npt ons of brown patch. Turf
quality and qal'a) 3 il RO eVjee ¢ ndi cator of the health of
t he bent grass d ikt aqliurt of ociated with crown and root
rot. Pythiuma Rglgoctonia
o gl 2l 2 2 2l 7| e
(5] -] Wl w]lw| r~jw| = "o
5
b g
§ &| &| &| &| &| & |
EE lzlzl2l=s
<
TR
<l el =28 el z &
3| & 3|5 3|3|2|% &5
Ilss
stV ol - gﬁi
8 ’E‘i:»sga.ﬁﬁaegg
:% £ < gzl BB 2| @ gﬁ%
| 8 S
E HEIE mlBle| 25
{EHEEHHEEHEHEE:
SEEEEEEE
olal o (7 § -]
213 s|g|l 8| 8|8
ll==hf=l==_8===m




15 species of fungi were isolated fromthe bentgrass in the experinent

during the test period. .. ) R Tabl e 1 bel ow indicates
that an inprovenent in turf quality and color from application of
ALETTE[ err] + FORE[err] (treatnent #4), observed with a turf quality

of 7.5 and a turf color of 7.8 with 9 being ideal. The conbination of 20
ALI ETTE[ er r WOISGRREATE[ err] had a lower turf quality rati nd@CEfUSSS/E48d a

turf col or of 7.0. WO 96/ 32011

PCT/ US96/ 04488 -14- -12-

TABLE 1 ALI ETTE[err]/FORE[ err] Interaction
Pesti ci de Table 3 below indicates that sifilar resultsTwere observed in a

T T PRl o) 83 ponshi o ALETTEN Y Bopg rame e 12 A

4.5  Db&ted turfSQuality of 708 and 8.0 thai2 ALIETTE™ EWE[ mandozeb WDG 80

572 OO AURACREENE (Gnether rype of gyen giye) (ugaumest #5) of .Gand 7.9, oThe
100.0 5 binati imekl féfnulati f A ™
A e err combination &Wékgﬁune ulation o EZTE a(r)ld the blu(?L 8%‘“

V\DG\)\S&) 8.71 7.5 7.8 s

FORE[ err] (EXP }{§622) + mancogety {treppment #10) gaxe higher tayf iquatity satings of 7iDG 80

8.712 S. &nd 8.0 tharPtreatmeft #5, ah®Qatthgs as high as the ratings for ALIETTE™ +
FORE™ on most dates.
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the effects of
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Tabl e 2 bel ow

LSD (0. 05)1’(:_[7(]596!04488

and FQRELerr] was 20
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8.712 15
19.9

23.5
16.1

71.2

9.1
6.2
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denonstrates the results of a conparative study of

different formul ati ons of mancozeb. ALIETTE[ err]

FORE[err] WO
1.0

.7

10. 8

as a control.
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Table 3 below indicates that simlar results were observed in a second
test. The data denonstrate that ALIETTE[err] + FORE[err] (treatnent #38)
gave better turf quality of 7.8 and 8.0 than ALIETTE[err] + mancozeb +
AURAGREEN[ er WP 2324tk ner type of green dye) (treatnent #5) US96/84488 7. 3.
The 5 conbination of the experinmental fornulation of ALIETTE[err] and the
bl ue pi gnent (EXP 10622) + mancozeb -é+eat nent #10) gave hi gher turf
quality ratings of 7.5 and 8.0 than treatnment #5, and ratings as high
as the ratings for ALI ET¥shler4]is+a commacsivg cstudy of theseffetss eof. different WD
96/ 32011 . . - -

PCT/ US96/ 04488 formulations of mancozeb. The fonp%%qons of [Fe(%lﬁ WP80™ and F14.0™,

which contain mancozeb + Pigment Blue 15, gave better turf quality and turf

color than other formulations of mancozeb without the Pigment Blue 15.

5 Treatment #7 of ALIETTE™ + FORE™ FLA.0™+ BLENDEX™ (a biending agent)
gave better results than treatment #2. Treatment #7 contains more Pigment Biue
15 than treatment #2.
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formul ati ons
(a

and FL4.0[err],
gave better turf quality and turf

ns of mancozeb without the PignBAEUSRG6H4SS5 5
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Overall, the results indicate that the conbination of ALIETTE err] +

FORE[ err], containing the Pignent Blue 15, provides a better inprovenent in
turf quality and col or over other conbinations of ALIETTE[err] and
mancozeb wit heo9632011t he Pi gnent Bl ue 15. The results denonsPEHPS6IOMEE t he
presence of the Pignent 5 Blue 15, enhances the activity of the .
ALI ETTE[ err] and nmancozeb in a synergi sti 8- i nteraction.

The foregoing is illustrative of the present invention and is not to be
construed as |limting theiOyefall, mmsmmmmmeombmﬁmfmdﬁmﬁm ng

cl ai ns, V\nthewvalents of the clai to b ded t herein.
CLAI M5 FO i’ “nﬁﬁ'aw??’ﬁﬁ &F& JERFVEpEp Il o oo s

whi ch conpri ses ymgcol& oVel Mﬂé&tﬁﬁnﬁﬁi&n&&fﬁﬂmhn@ﬁfm@WMMt
enhance turf quali 1 part by weight of a mopnoester

t a
salt of -a phosphibe é’{sn% iBluco}S. Fa?‘ﬁﬁ?sﬁﬁ% 1’9“"0“3“3‘3 that the presence of the Pigment
5 Blue 15, enhances the activity of the ALIETTE™ and mancozeb in a synergistic

interaction.

The foregoing is illustrative of the present invention and is not to
be construed as limiting thereof. The invention is defined by the following claims,
with equivalents of the claims to be included therein.



: . THIS SHEET HAS BEEN
wher ei n: R S an aI rad| cal having 2 to 4 car q%@hggs,
Me is an alkali netal, Tmbﬂlupn tal._or alum num at mand — o
nis a whole nunber fro ‘ ﬁ tothe val ence of Me;

(b) from 1.5 to 2. 59ar f an ethyl enebi sdithi o- carbamate

contact fungicide selecte romthe group consi sting of nganese
et hyl enebi %Wﬁ’%‘ar bamat e and manganese-zi nc et hyl enebi soq‘tg’i‘ﬁ'

and (c) from 0.01 to 0.1 parts by weight of a

benzopor phyrin conpound. 2. -1%he nethod according to Caim 1
wherein said benzoporphyrin conpound is a tetrabenzoporphyrin conpound.

The met hod acﬂ‘&aﬂwylchds(ﬂ:himed,ISMerei n sai d benzoporphyrin conpound is a

di nat I f E la L] e = X - L L
uher ot n X orr] and q ork] ARl e e i ocrane YR bbb
transition nehgplyingielsdid ﬁfrfg\rassh{.eﬁahomk[mﬁwetaladm&enﬂq .each
substituted or unsubstituted isoindole groug zsiar] “%Q égl H l_(,Lerr. %[err] ,
Llerr], and L[err] are @bJRagHy yeighi ofaimopoesiss salt,pf,3 phosphorous acid o

Formula (I):

ne
H—o—ll’-cr Me

n

wherein:
R is an alkyl radical having 2 to 4 carbon atoms,
Me is an alkali metal, alkaline earth metal, or aluminum atom, and
n is a whole number from 1 to 3 equal to the valence of Me;

10 (b) from 1.5 to 2.5 parts by weight of an ethylenebisdithio-
carbamate contact fungicide selected from the group consisting of manganese
ethylenebisdithiocarbamate and manganese-zinc ethylenebisdithiocarbamate; and

(© from 0.01 to 0.1 parts by weight of a benzoporphyrin
compound.




. i e e R
- 20 - 4. The nethod according to Claim1, wherein salg £ G
*benzopor phyrin conpound is a coordi nati on conpl ex OLmLhﬁwEDLHULawm———
L[err]L[err]-Xerr]Xerr]-L[err]L[err], Mwmu1ﬂeﬁWﬁ@ﬂﬁﬂﬁ%ﬁﬁz%mh
H or Xferr] and X[ err] together are a transition mef and-tferT Ylerr],
L[err] and L[err] together forma |igand of Fornula 11) bﬂ '%
wherein a, b, ¢, and d are each i ndependently sel ected fT% B ??lve
integers 0-4, and Rerr], Rerr], Rerr], and Rerr] are.each._.independentl|y
selected fromthe group consisting of H halo, Cerf] substituted or
unsubstituted, saturated or unsaturated,- liignear, branehed-or—eyctrc—al kyl
al koxy, al kylam no, al kylthio, onium sul phonium sulphate, and

car boxyl at e. 5. A met hod acientsng to Claim 1, wherein said
benzopor phyrin conpound is a phthal ocyani ne conpound. 6. The
met hod according to Caiml1, wherein said step of applying conprises
applying | part by weight of said nonoester salt of a phosphorous acid, 2
parts by weight of said ethyl enebisdithiocarbamte contact fungicide, and

0.05 parts by wei ghtl.oA nsethetl ofoenimangiog pivf/quality imtpofigrass which comprises
applying to said turfgrass in an amount effective to enhance turf quality:

o

_ (a) 1 part by weight of 2 monoester salt of a phosphorous acid of
Formula (I):

H
1
R—O—-ﬁ—o Me
0 4]
n
wherein:

R is an alkyl radical having 2 to 4 carbon atoms,

Me is an alkali xhetal, alkaline earth metal, or aluminum atom, and

n-is a'whole number from 1 to 3 equal to the valence of Me;

(b) from 1.5 to 2.5 parts by weight of an ethylenebisdithio-
carbamate contact fungicide selected from the group consisting of manganese
ethylenébisdithiocarbamate and manganese-zinc ethylenebisdithiocarbamate; and

(©) from 0.01 to 0.1 parts by weight of a benzoporphyrin
compound.

2. The method according to Claim 1, wherein said benzoporphyrin compound is

a tetrabenzoporphyrin compound.

3. The method according to Claim 1, wherein said benzoporphyrin compound is
a coordination complex of the Formula L\L,-X,X,-L,L,, wherein X, and X, are each H or
X, and X, together are a transition metal, and L,, L,, L,, and L, are each substituted or

unsubstituted isoindole groups; and wherein L,, L,, L, and L, are covalently joined to one

another.

* c L M S *



7 The rrethod according to Caimb5, wherein said phihal.ocyani-
according to Caim1, wherein said step of applying
10. The net hod according to Jdaim1l, wherein said urfgrass S bentg ass.
et hyl enebi sditi hi ocarbamate is applied to said turfgrass in an anount of
of a noneestoedingddrt carhplax pifiolspRormouls 13L& X){ L,fiqr mahleeeif X),:and X, are each H or

.is’ Pigment Blue 15. 8. The met hod ac "_‘.__
wherei n sai d pht hal ocyani ne conpound is ;
sl carpi, ,?th

appl ying said nonoester salt, said contact fungicide gnd‘ éad “’

benzopor phyrin conpound to said turfgrass together i

11. The nethod according to Gaimil, wherein said tertgrassTs

ber nudagr ass. 12. The method accor di ng to Aaim1l, wherein said

from10 to 25 @Oundﬁaeﬂﬁémé&a&ommé to Clalm113 whcrén syﬂ%e%kt?ﬁ%rp}?ﬂwaﬁﬁ dua ;§ or

enhancing turf quality n turfgraSs conpri art by wel ght
X, and X, together are a transition metal; and L,, L,, L,. and L, together form a ligand of
Formula (I)

(R (R
N
=
A
RN n
< N\
| \

(R, = h Rye

wherein a, b, c, and d are each independently selected from positive integers 0-4, and R,,
R,, R,, and R, are each independently selected from the group consisting of H, halo, C, .5
substituted or unsubstituted, saturated or unsaturated, linear, branched or cyclic alkyl,

alkoxy, alkylamino, alkylthio, onium, sulphonium, sulphate, and carboxylate.

5. A method according to Claim 1, wherein said benzoporphyrin compound is
a phthalocyanine compound.

6. The method according to Claim 1, wherein said s(e'p of applying comprises
applying 1 part by weight of said monoester salt of a phasphorous acid, 2 parts by weight
of said ethylenebisdithiocarbamate contact fungicide, and 0.05 parts by weight of said
benzoporphyrin compound.

7. The method according to Claim 5, wherein said phlhalocyanihe compound is
Pigment Blue 15.

8. The method according to Claim 5, wherein said phthalocyanine compound is

O




[e'rn] wher ei n: Ris an alkyl radical havigg-2-to-4 Q;gt-hmz;;?tons,

Me is an alkali metal, alkaline earth, or al umi num aR@ni . antii=1 lis a
whol e number from| to 3 equal to the valence of Me; i‘“'"’"””"(ﬁ)”""f“f"omi1 5to

2.5 parts by weight”of an ethyl enebi sdithi ocar bamat § dont alc_x.,nf[ l,t.-ﬁ](g-j ciid
" adL- Y] d

selected from i ng of manganese et hyll gnehi sdi't hi ocafbanat e
and nanganese- mmm\wmﬂmmﬂl‘m thi ocarpamate; and | b ¢-e)——f-¢ 0fn 0. 01
to 0.1 parts by wmeicght o* & bénzopor phyrin conpound. 14. TILe

conposition according to Claim 13, wherein said benzoporphyrin conpound is
a tetrabenzopor phyrin conpound. 15. The conposition according to

c ai 13, 4wh | | d, be ' d,i por di | O I
of “the Forful a [PERRISCAREDRRERkm s FRERDI o 1R FRPencreat 68 ] ana

X[ er rby apRying said monoester salt, said contact fungicide 2#td said benzoporphyrin compound

to said turfgrass together in a common carrier.
10.  The method according to Claim 1, wherein said (urfgrass is bentgrass.
11.  The method according to Claim 1, wherein said turfgrass is bermudagrass.

12. The method according to Claim 1, wherein said ethylenebisdithiocarbamate is

applied to said turfgrass in an amount of from 10 to 25 pounds per acre.

13. A fungicidal composition for enhancing turf quality in turfgrass comprising:

(a) 1 part by weight of a monoester salt of a phosphorous acid of Formula (I):

i
R-0-b-0 Mo

)

wherein:

R is an alkyl radical having 2 to 4 carhon atoms,

Me is an alkali metal, alkaline earth, or aluminum.alom, and

n is a whole number from 1 to 3 equal to the valence of Me;

(b) from 1.5 to 2.5 parts by weight of an ethylenebisdithiocarbamate contact fungicfde
selected rom'lh_e group consisting of manganese ethylenebisdithiocarbamate and manganese-
zinc ethylenebisdithi(;carbémate; and

(c) from 0.01 to 0.1 parts by weight of a benzoporphyrin compound.

14.  The composition according to Claim 13, wherein said benzoporphyrin

compound is a tetrabenzoporphyrin compound.

.15. The composition -according to Claim 13, wherein said benzoporphyrin

compound is a coordination complex of the Formula L,L,-X,X,-1,L,, wherein X, and X, are



RN

. L[err], L[err], and L[err] are each substituted or L j 'F,. ‘ERE hdol e
groups; and wher ei n L[err], L[err], L[err], and L[err]“%af"e'“t:‘ovat"é’rft“l“

j oi ned to one anot her. 16. The conposition gccor, Ehp.g afm
13, wherein said benzopor phyrin_conmpound is a coorld na'fl d%r?l ex of
the Forrmula L[err]L[err err]X[err]-L[err],L[err], e.m%&e-r*-]—-an@
X[err] are each H or Mﬁl[mmmmu t oget her are a tran3|t|on met al } and
L[err], L[err], L[err ther. fgrm a | i gane—of—Formota (II)
[err] wher ei n a, "o, °c,¥and d are each I ndependent |y sel ected

frompositive integers 0-4, and Rlerr]. Rerr], Rerr], and Rerr] are each
i ndependently selected fromthe group consisting of H, halo, (err]

substi t uteadh di arnXulbsd i X utogdihes atreiraatrecsiaen mresdt andtiad,L,| ilneand lar amcdaeld or
cyclic alk al koxy, al.kyl am no, al kylthiq, oni.u uI phom sul
and car pospipfa o UhsutHitled tf?mdole/s&feﬁﬂsp&gﬁt“r*&ﬁe'a Fro 70 L SRR
wher ei n spiftdRevHeRAGMEY i N conpound is a phthal ocyanl ne conpound.
18. The  conposition according to Claim 13, wherein said
16.  The composition according to Claim {3, wherein said “bc nzoborphyrin
compound is a coordination complex of the Formula L,L,-X,X,-L,L.,, wherein X, and X, are

each H or X, and X, together are a transition metal; and L, L,, L,. and L, together form

a ligand of Formula (If)
(RJ- (az)b
N .
N\ /u
N x‘x! N _
N

(GH (Rde

(1D

wherein a, b, c, and d are each independently selected from positive integers 0-4, and R,,
R;, R;, and R, are each independently selected from_the group consisting of H, halo, C,
substituted or unsubstituted, saturated or unsaturated, linear, branched or cyclic alkyl,

alkoxy, alkylamino, alkylthio, onium, sulphonium, sulphate, and carboxylate.

17. A composilion according to Claim 13, wherein said benzaporphyrin compound
is a phthalocyanine compound.

18. The composition according to Claim 13, wherein said

ethylenehisdithiocarbamate contact fungicide is inanganese-zinc ethylenehisdithiocarbamate.

19, The composition according to Claim 13, wherein R is selected from the group

consisting of ethyt, propyl. and butyl.



ethyleneblsdlthlocarbanate contact fungicide is manganese- Z|nc
. ethyl enehi sdi t hi ocar bamat e. 19. The conmfg y
Claim 13, wherein Ris selected fromthe group con<ﬁ
propyl, and butyl. ;
- 23 - 20. The conposition according to @ ai me 4X3T @HEr e{ n{ M2
Is selected from the group consisting of alum num dalicium nmagnesi un} and
sodi um 21. The conposition according to @ a'fii'Te, wWherern @, b,
c, and d are 0, and X[ err] and X err] are2B. - | 22 The.caonpasition
according to Caim15, wherein Xerr] and X err] together represent a
transition netal selected fromthe group consisting of Goup IB and G oup
VITIB transiti@n gt e&ﬁpnsu.on according 3o Clailn 3¢ WRGSHhtMLNs aceQESiTREn ke
A aim 15, wherein X[err] and X[err] Together represent a transition netal

sel ect edgrfor'orwvwmgrdm@umowm Furloigmofagedsaim, andoyegarm. ni ckel , iron and
zinc.

to

21. - The composition according to Claim 16, wherein a, b, c, and d are 0, and X,
and X, are H.

22.  The composition according to Claim 15, wherein X, and X, together represent

a transition melal selected {rom the group consisting of Group IB and Group VIIIB transition
metals.

23.  The composition according to Claim 15, wherein X, and X, together represent

a transition metal selected from the group consisting of cobalt, copper, nickel, iron and zinc.

24.  The compositibn according to Claim 15, wherein X, and X, together represent
copper.

25. The composition aécording to Claim 16, wherein a, b, ¢, and d are each 2 and

Ry, Ry, Ry, and R, are each halogen.

26.  The composition according to Claim 16, wherein a, b, ¢, and d are each 4,
and Ry, R;, Ry, and R, are each halogen. -

217. Th; composition according to Claim 16, wherein a,.b, ¢, and d are each 0,
and X, and X, together represent copper.

28.  The composition according to Claim 16, wherein R, R, R;, and R, are each
onium.

29. The compasition according to Claim 16, wherein R,, R,, R,, and R, are each

sulphate .
A 0B DL



724 The conposition according to C aim 15, wherein o

LTl AnE XETET

t oget her represent copper. 25. The conpo Ei?f‘{%{v@ég’ﬁédﬁ d:ﬂo
Claim 16, wherein a, b, c, and d are each 2 and Rer}y]} Rerr], Rerjrl]l
and Rl err] are each hal ogen. 26. The conplosi t Foh{ggcepi rig jto
Claim 16, wherein a, b, ¢, and d are each 4, and Refrj], Rerr], R4rr],
and R err] are each hal ogen. 27. The conjposi t10n accordt nq to
Claim 16, wherein a, b, ¢, and d are each 0, and X err]l_and X err]

t oget her represent copper. 28. 24 The conposition according to

Claim 16, wherein Rerr], Rerr], Rerr], and Rerr] are each onium
29 The conposition according to Caim1l6, wherein Rerr], Rerr], Rerr],
and R[err] are each sul phat e

24 30.  The composition according to Claim 13, wherein said compound of Formula
(1) is selected from the group consisting of calcium ethyl phosphite, sodium ethy! phosphite,
aluminum ethy! phc_)sphite, magnesium isopropy! phosphite, calcium isopropyl phosphite,
aluminum isopropyl phosphite, magnesium ethy! phosphite, magnesium isobutyl phosphite,
magnesium sec-butyl phosphite, calcium isobutyl phosphite, aluminum N-butyl phosphite,

aluminum sec-buty! phosphite, and aluminum isobuty! phosphite.

31.  The composition according to Claim 13, wherein said compound of Formula

(1) is aluminum ethy! phosphite.

32.  The composition according to Claim 17, wherein said phthalocyanine
compound is selected from the group consisting of Pigment Blue 16, Vat Blue 29, Pigment

Blue 15, Heliogen Green GG, Ingrain Blue 14, Ingrain Blue 3, Ingrain Blue 1, Pigment
Green 37, and Pigment Green 7.

33.  The composition according to Claim 17, wherein said phthalocyanine
compound is Pigment Blue 15.

34. The composition according to Claim 17, wherein said phthalocyanine
compound is not Pigment Biue 15.

35. The composition according to Claim 13, comprising one part hy weight of said
monoester salt of a phosphorous acid, two parts by weight of said ethylenebisdithiocarbamate

contact fungicide, and about 0.05 parts by weight of said benzoporphyrin.

36.  The composition according to Claim 13, wherein said composition is an
aqueous suspension.

37. The composition according to Claim 13, wherein said composition is a

T



et e T

30. The conposi tion according to daim 13, wherein said conpound of

For mul a (I') is selected fromthe group consisting of c _gﬂsmm,enny;[ Py GW'
phosphite, sodium ethyl phosphite, alum num ethyl phosp-r“t’e,;: ‘:rmg[}eﬁ,LM - 2
i sopropyl phosphite, calciumisopropyl phosphite, alumjum i sopropyl
phosphi te. nmagnesi um et hyl phosphite, magnesi um i sobutyjl iphesppCTd957
magnesi um sec- butyl phosphite, cal ciumisobutyl phosphijtg, alum num N-Qutjyl
phosphite, alum hum sec-butyl phosphite, . agg al um num ijsoBUt YT PRESPHITe.
31. The conposition according to Caim13, wherein saiLd.compound of
Formula (1) is alum num ethyl phosphite. 32. The conposition
according to Caim 17, wherein said phthal ocyanine conpound is selected
fromthe group consisting of Pignent Blue 16, Vat Blue 29, Pignment Blue 15,
Hel i ogen G een 3&3 Imgﬁuaginidl?,l l;@mmﬁtipngﬁoai thmjeg 3he | qughig of Budfgrass. Pilgelent
G een 37, cand 19 lne ; ture o The conposition according to
Caim 17, O\Wr?é SR s’al Pﬁﬁ”&&?éﬂ e (Eorrpound is Pigment Blue 15.

34. The conpqs) tipan t@ce,ergdt 0 alumifdraietfy! bﬁospMe;r ei n sai d pht hal ocyani ne
conmpound is not Pignment Blue 15, 35. The caonposition according to
'Clai m 13, conpr®ii rfﬁ"@rhé’ peaight ny"\%&"d'ﬁie #nc ehylenebisdifuoqashamateiands o
phosphorous acigy ot r i ¢ et hyl enebi sdi thi ocar bamat e
contact fungi ci(g , daﬁﬁpdqggbﬁgfj‘f’p'ghy\?g rts iiﬁ:vvfekl ght of said benzoporphyrl n.
36. The conposition according to Claim 13, wherein said conposition is
an aqueous s

daim 13 wher .ﬁn:- EC')"QICBB‘H‘Bﬁgf’? ianhor?é'galo E'i‘a‘?mCS’éTP %?\knt'eiirg) %a%cggnrlpd&Q%n 1S an

aqueous suspension.

40. The composition according to Claim 38, wherein said composition is a

wettable powder.

* c L M S *
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of manganese-zi nc et hyl enebi sdi t hi ocar banat e;
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(57) Abstract

angmdal compositions for the protection of turfgrass against crown and root rot are disclosed. The compositions comprise, as
the active material, (a) 2 monoester salt of a phosphorous acid (preferably aluminum ethyl phosphite), (b) an ethylene bisdithiocarbamate

contact fungicide (preferably manganese-zinc ethylene bisdithiocarbamate), and (c) & benzoporphyrin compound.

Preferred compositions

comprise 1 part by weight of the monoester salt, 2 parts by weight of the ethylene bisdithiocarbamate, and between about 0.01 and about

0.1 parts by weight of the benzoporphyrin compound.




