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(57) Claim
L. A fungicide composition centaining as active

ingredient a mixture of:

A) one of the following fungicides:
methyl N—(Z-methoxyacetyl)—M-(Z,6-xylyl)-ﬁ,L;alaﬂinate;
methyl N-{(2-furoyl)-N-(2,6-xylyl)-0,L~-alaninate;
methyl MN-phenylacetyl-N-(2,6-xylyl)-0,L-2laninate;
+-alpha-2-chloro-N-2,6-xylylacetamido~gamma-butyrolaciong;
(i)—alpha-iﬂ~(B—Chlorophenyl)cyclopropaﬁecarboxamidg7wgammau
-butyraolactaone;

2-methoxy-N-(2-ox0-1,3-axazolidin-3-yl=-2%6*~xylidide:

sond@
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N-isoxazole-S5-yl-M-(2,6-xylyl)-0,L-alanine-methylester; '
N-/"2,6-dimethyl-phenyl(-2-methoxy-M-)tetrahydro-2-oxo-
-furanyl7—acétamide; and
B) a fungicide df the group of morpholines
2,6-dimethyl-4-tridecylmorpholine;
4-cvclododecyl-2,6-dimethylmorpholine;
(#)-cis-4-/3-(4-tert-butylphenyl)-2-methylpropyl/-2,6-di-
methylmorpholine; '
the mixture of N-alkyl (Clz)-Z,6-dimethylmorpholine and
N=alkyl(012)-2,S—dimethyl morphetine;
together with ‘ o
C) one of the following fungicides ;
diethyl ¢,u4'/o-phenylene(bis)3-thicallophanate/;
dimethyl 4,4'-(o-phenylene(bis)3-thioallophanate/;
methyl-benzimidazole-2-yl-carbamate;
methy 1 lo(thyyggfbgmoyl)benzimidazcle=2=ylcarbamate:
2-{4=-thigzolyl’)-lH-benzimidazole,
ar | ’ |
0) one of the following dithiocarbamate or diszulphide |
decivatives:
2inec ethylenebis(dithiocarbamate) (polvmeric);
manganese ethylenebis(dithiocarbamate) (polymeric);
manganese ethylenebis(dithiocarbamate) (polymeric) : !

S

complex with zinc salt;
zinc ammoniate ethylenebis /dithiocarbamate(-poly)ethylena- r
thiuram disulphide/;

polvmeric zinc propylenebis (dithi

e
(@]
[

garbamsca);
the mixture of zinc ammoniate ethylenebis(diithiocarpenatg/-galy /e

gthylenethiuram disulphide) and polymeric zinc propvlienesis/cie




(11) AU-B-13994/88 -3-
(10) 604106

thiocarbamate/ in a ratio of 1:3, respectively;
wherein the weight ratio of the compounds A, B and D is
1-1:3-5:5-10 and the weight ratio of the compounds A, B and C

is 1-1:3-5:1-6; together with a fungicidally acceptable

inert <carrier.
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FUMGICIDE COMPOSITIONS

Field of inventicn

1 The invention relates to synergistic comtinaticns

1

C
ot

5 of known fungicide active ingredients an

in plant protection.

Technical field

M-alkyl-morpholines &rs app
10 plant protecticn (DE-PS 1162152 and 119812% snd 00 140112°.
A disadvantage of the known agents is that they
have only a narrow spectrum of activity, preferentially

for mildew fungi (Erysiphales) in cereals. By their phytc-

toxic side effects they can be used. cnly im a restiricted

P

[
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—
w

field of applicaticn.

6 979 and

-

The various acylamide cerivatives (D00 1
C3

[£9]

118 510, DE-PS 2 515 091, 1 448 810 and 2 9 612. GB-PS

m

jol
b

1N}
O

1603 730 and §73.. on tne other hand. possess a

pod efficacy against fungi from the group ci Ocmycetes,
p; 7

id
(@)

but they are inactive against other plant pathogenic fungi
of econaomical importance.

Furthermore, it is known that benzimidazole- and
dithiocarbamate fungicides are apﬁlied in plant protection ' f
' to control fungal diseases (GB-PS 1 193 461, 1 190 61l¢ and v ;

fun

25 1 000 137). A cdisadvantiage of the ben
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results from the quick appearance of
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targat funcus population.

0

{8 S Fampant ~ -3 ~F
fforent cpecies ol

nr simultanecous contonl nf

~

fungl the uses cf a mixture of {l-3lkyl-imorphelines wisin
dithiocarbamates was racommencad (B0 111 01¢),

I+ i3 also known that ifl-alkyl-mcrpholine darivatives

in combination with methyl N-(2-methoxyacetyl)-i-{2 . 6-uyviyi,-
-0,L-alaninatz (HU-P3 T/33383) are banzlicially nwosd azzins:

fungal diseases.

Detsilad descriptiaon cf the iaventicon

The aim of tihe iAavention iz, to enrich zThas prisr
art with fungicide compecsitions cf better properiics oo nsz

practical nontrol of fungal di

geas2s.

(0]

Dbject of the inventicn i3 a fungicide composition
containing in addition to the ccnvanticnal carriers and
auxiliaries, 5-25 by weight percents cI an activa inmgrecient

mixture of the fcllowing components:

-
(]
ct
1=-
)]
1G]

A) one of thes following acylamide ceri

methyl N-(2-methoxyacetyl)-N-(2,6-xylyl}-0 L~
-alaniﬁate (Metalaxyl);

ﬁethyl N-(2=-furoyl)=N=-{2,6-xylyl)-D ,L-alaninate
(Furalaxyl);

methyl N-phenylacetvl-N-77 6-xylvl)-D.L-alagninate

(Benalaxyl): \
+-alpha-2-chlore-N-(2,4-xylylacetamido) -gamma-tutyro- ol

lactone (Ofurace); b

e
Pt

(=)-alpha-/"-ii-{3-chlorophenyljcyclioprcpanecarsox-

[ ~ ~ ¢ ESREN ~ e -
anigo/-gamma-tuivrolactions  {Cvprofuram):

SUSSTITUTE SHEET ‘ L {
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2-mzinoey-il-(Z-oxo-L, Feuxazetlin

+

P T RN H
Pinedeyl)ewt L.

e ey AT T

-xylidide  (Oxadiwvil;

b=

. - Y TG Y B LY as b e ,
Hl-isowazole-S-v1-H-(2 . 4-cvivli)=-0.L-alaninae=-matoy

N
[

L
o
L
!
~
1)

149

7/

I~

L

02F);
5 H-(2,4-dimethyl-phenyl)-2-methoxy-H-{tatranvarc-

-2-0xo-furanyl)-acetamide (RE 26745); and

8) sne of the following morpholing wurivatives:

(§8]

Jé-dimethyl-4-tridecylmacrpgholine (Tridemcran,;
10 4-cyclododecyl-2,é-dimethylmorpholine, (Docemeroh, ;
) -

()-cis-4-/"3-/4-tert-butylphenyl)-2-methylorooy!

-2.%-dimethyvlmorpholine <{(Fenpropimorph);
the mixture of Ncalkyl(Cl92°2.é-dimethylmcr,holine

and N-alkyliClo\-Z.S-Gimethyl morpholina (Aldimorpn.:

15 togetner witt

C) one of the following fungicides
S
disthyl 4,4 {o-phenylens.oisi3=-thicalleophanate;
(Thiophanata):

;=

20 dimethnyl &,4'-/"o0-phenyleneluis/ 3-tnicallephanata’

(Thiophanats-methyl);
methyl-benzim.dazole-2-yl-carbsmgte (Carbendazim)

or (BEM);

methyl-1l-{butylesciamayvl)seonzimidazoice~2-ylecarbanmate

25 (Banomyl),
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sulphide derivativas:

zinc ethylenebis(dithiocarbamate) (polymeric)
{Zineb);

manganese ethylenebis(dithiocarbarate) (polymeric)
(Maneb) ;

manganese 2thylenebis(dithiobarbamate) (polymeric)
complex with zinc salt (ilancozeb):

zinc ammoniate ethylensbis(dithiocarbamate)-peiy-
(ethylene tniuram disulphide) {(Metiram):

polvmeric zinc propylenebis{daithiccarbamate;
{Prcpineb);

the mixture of Metiram / zinc ammcniate ethyl-
ensbis{dithiccarbamate’-pclysthyierathiuram disulphidg’
and Precpined " polymeric zinc prcgylenebié(dithiocarbamatg?
in a catio of 1:3 respectively (Polycacbazin);

o o relelo
In the compositions c¢f the invention, the &afedof

the active ingredients A, 8 ans T is 1-1:3-5:1-6, advantageous-
ek o '

1y 1:4:4, the =%\ 0of the compouncds A, B and 0 is

1=1:3=-515-\0O %

s ;i}advantageously 1:4:10. The compositicns

according to the invention can be agdvantsgeously ucsed to
contral diseases, which are caused 8y varibuz species of
fungi.

Surprisingly it wes found thst usina the fumgicide

compasition eof the inventian in the cass 0f nupecaus spacics

of fungi an increassd activiity may B2 cOservaed, which 1§
based on § synergistic cather than an eddifive sciisn. Thig

P - - p S ) = ~ = - = Oy > SN A b
c3n De caloulatad ©.§. cccording o =h2 Colayv's Iormulia:
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X i35 the z2fficiancy of sthe components A = 2 and
Y is the efficiency of the companznts C - 0.

Another method is the HORSFALL model where the
toxic effects of various treatments are comparzsd at the

same concentraticn level, i.e. each component of the funmgicice

mixture is test=sd at the total amount of the mixture appliec.
and the critesrion of synergism wes as follows:
comb , - . .
! X.|= . =MRV ., wherein
_SDS_,3 é.‘\ll Cnl max rei
LSDgSmb = the lowest standard daviation at P = 5% in the
‘0
expearciment,

CTi = effect cf the "i" variant of the treaiment with the

fungicical mivxture,

MRMma\ = the maximum response vaiue o the most toxic
combinaticn partner, iI it was used alone a: the
total amount of the mixture concerned.
1f Xi positive, synargism, if Xi negative, antaganism

gccurred.

In the SUN's meiel a Comparative Toxicity Index is

used., which is calculatae as fcllous:

mixt
17/ _
Q,EDDD

Co.T.I. = A , wherein

SUBSTITUTE SHEET »
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iD:D = the efficlency aof the Wnown mixture jl, f
EDEO = tne efficiency ¢f the active ingredient <

a and b indicate tht current mass parts o
the partiners E and Z in the combination.

5 An additional acdvantage of thz cemposition of the
present invention lies in 38 reduced risk of formation cof
resistance, that means in the reducad¢ occurence of I{ungal
strains resistant to the above mentioned compounds under
ths selecticn pracsure of the claimed fungicides. Thig

10 is du2 to the diffesrent mode of actiion ci the components.
and to the abscences of positive cross resistance among tne
components.

tiens

[

OQue *o the abovs menticnecd rzasons, the compos

s

ey

[0

cr the reducticon ¢

(V)

according *to the invention can 2e us
15 heterogenous fungal populations, wnich at the ceonventicnal

application of the individual comoonents and/or their
binary mixtures can Aot be controllzd satisfacterily. Based

cn the systemic properties of some comoonents, ohyto-

pathogenic fungi such as Plasmoosre halstedii (Feronaosporales,

20 Ooomycetes), Peronosoora manshurica (Peronosporales, Cemy-

cetes). Sclerospora araminicola (Peronosporalas, Oomycetes),

S.macrosocra. Peronosoora pisi (Peronosporales Oomycetes),

Ustilago mavdis (Ustilaginales. Basidiomycetes), Ustilaco

avenae (Ustilaginales, Bsidiomycetes'. Fusarium oxvsSpoOrum

25 (Deuteromycetes), Verticillium spp. (Deutaromyceies).

fhizoctonia solani (Polyporales. Basidiomvcates), Staraum ' L
purpureun (Basidiomycetss) etc. can be controlled effectivel. ;

ang newiv doveleped paris of ihe plant can slso 9@ aroteciod.
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With an optimal combination of the active ingredients ,:f
according to the invention the following groups of phyts-
pathogenic {ungi can be controlled; powdery mildews, fcrt

i

2
y—
y—

LS

examole Ervsiphe soon. (Erysiphales, Ascomycaties), Asperc

0
(D

spo. (furotiales, Ascomycetes), nicillium spp. (Eurotiales,

Ascomycetes), Phoma betae (Dothiales, Ascomycetes), Ph.

macdonaldii, Oidvmella apoolanata (Dothieles, Ascomycetes),

Fusarium agraminearum (Hypocreales. Ascomycezes), Meciri

(88}

‘ciAnabarina (Hypccrsales, Ascomvcetes), Veniuria inaegualis

(Dothiales, Ascomycaties,, Khuskia orvzae {(Sphaeriales.

Ascomycetes), Coliestotrichum atramantarium (Sphaeriales,

Ascomycetes), Coll. dematium. Digocrthe phaseolorum {(Sghaeri-

N N

ales, Ascomvcetes), Phomoosis mali ?Sphaeriales, Ascomycetes’,

Ceratocystic ulmi {Sphaeriales. Asccomycetes), Botrviis sgo.

(Helotiales, Ascomvcetes). Sclarotinia sclerotiorum (Heioti-

3les., Ascomvecetss). Ustilaco scpo. JUstilaginales, Basidio-
H ). e e s i)

mycetas) Vverticillium sppl. Rhiczoctonia solani (Polyporales.

S8asidicmycetes,, Si. ouroureum. Tr. versicolor. Sphaeroosis

malorum. Pvthium spp. (Peronosporales, Oomycetes), Phvto- '

chthora spp. {(Peronosporales, Oomycetes), Albugo candids,

(Peronosporales, Oomycetes), Bremia bectucae (Peronosporales,

Oomvceties), Peronosoora destructor (Peronosporales, Oomycetes),
5 3 3

Plasmonara viticola {(Peronosporalies, Oomycetes), Pseudo-

peroncsoora cubensis (Peronosporales, Oomycetes), Peronospara

spp. (Psronosporales, Oomycetes), Alternaria spp. (Deuteromy-

cetes), fusarium oxvsporum and other Fusarium .spp. (Deuter-

gmycetss) . Verticillium spo. (Deuteromycetes). They are also

ys2ful azainst Gram-positive and Gram-negative t3cteria
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lucens pv. orvzae); and human related Ba

(Corvnebacterium michiganense. C. nebraskense, C. flaccum-

faciens and Xanthomonas malvacearem. X. phasenli, X. trans-

(@]

illus. Staphvlococcus

and Streptomvces spp., t0O.

The compositions according to the invention cén pe
formulatedvin a conventional way, e.g. to wettable pawcers,
granulates cr microcapsules, emulsion concenirates or
flowanles (WP, E€EC, FW, G. SD). }or this purposs the aciive
ingredients are dissolvecd in conventional liquid carriec

ance of suriace aciive auxiliaeri=zs.

1=
1)

desirsd., in the pre

w

dispergated respectively or admixed with sclid carriers.
or fcrmulated according to other known proéesses.

The compositions of the invention are of 5 tc 95
weignt percents, acvantagsously 5 fo 50 weicht percents ol
the active ingredients. Th2 comoositions can be used in a
conventional way, e.g. 2v sopraving, custing. suomerging
for dispersicn or seed dressing.

The applied quantities cz2panc on the aim of apoiica-
tion and generally amount to 0.3 to 5 kg active ingredient/ha.
The composition of the invention may be used for the treat-
ment of sugar beet (Beta vulgaris), sunflower, soya, potato.
tomatc. corn, wheet, cucumber, vine, tobacco, broom-corn,
millet, horse-bean (Vicia faba), cotton, citrus spp. apple.
sugar-cane, avocado, mango (Mungos mungc), lettuce, onion.
tulip. hyacinth, gladiolus (sword-lilv), pea. bean. oeanut.
medic (Medicago), clover. batata (Xanthosoma spp.) plantis

susceptible to pathogenic fungal iniections.
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The composition according to the invention and |

their action are illustrated by the following examples.

0 the solutior. under slow stirring 47.5 g of ethylena-
clycol and under vigorous stirrcing 155 ¢ of Carbendazim
and 38 g of LAB 149202 are addec. After homogenization tne
10 suspension will b2 transfisrred in an atritor of 1.5 liter
content which contains siliquartzita pearls of 1 mm diame:é:.
The atritor is opérated for 30 minutes at 1440 RPM and
later at 30 RPM. To thes sucpension the rfollowing soluticn

’

is eddecd: 156 g of Tridemorph, 4 of iriten X-15, 31.2 g

8
ter stirring thz suspension 1.8 g cf

15 of Triton X-114. Af
paraffiin oil and 1.8 g cf Emulscgen M are added. After
sticring the glass pearls {quartzite pzarls) are separatad
oy a soreen. 1ne floating capacitiy ci the suspensicen cen-
centrate amounts according to the CIPAC methcd to 25%,

20

Examole 2
In a powder homogenizer of 53 1 capasity 200 g of

Tridemorph

=1y

O

[958
ws

Wessalon S are introduced. To 261 g o
of Triton X-15, 52.8 g of Tritcn X-114 ang 6.6 g of Tritan
25 X-45 are added. By slow stirring a homogeneous solution is B

prepared. This solution is added to Wesselon S whilz slcow

stirring. After further stirring 250 g of Carbencazim and

re1y
2
«a
3
QA
s}
[
-
¥
T
I

88 g cf LAS 1429202 &re added. fter 5 minuiss G
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tion 50 g of Atlox 5320 and 7? g of Atlox 4862 are:' added
and after further 5 minutes the mixture will be completed
by the addition of 10 g of Aerosil. The powder mixture

will bz granulated in 2 parts in a laboratory granulator
with water (to 500 g aof the powder mixture 66 ml of water
are addec). The granulate formed is dried in a drying oven
at 60 °C £ill consiant weight. The particle size of the
granulate amounis o $5% betwszen 0.1 3nd 0.6 mm. The flcat-
ing capacity of the product obtained amounts accocrding to

CIPAC to B4%.

Vi

cxample 3

g homogenizer of 3 1 content 150 g cf Zzolex 412

%

’

illad as a carrier. In a separate vessel 250 g cf

are

it

Tridamoerpn, 4.8 ¢ uf %riton X-15, 6.8 g of Triton X-45 and
54.2 g ¢f Triton «-114% are mived by stirring siowly. A homo-
nengous soluting 1s sbtained, which is transferred while
unifinrm stivring in fthe homogenizer. After homogenizing
265 g of Carvendazim and 66.6 g of Benalaxyl are introducec.
The mixiure is homogenized. thereatter under continuous
stirring 88.4 g of saccharose. 30 g of a wetting agent IS
(Hoechst) and 35 g of sodium ngniné—sulphqnate are added.
The sowder misxture is ground in an air Jet mill to
particles of 1U PR size. The floating capacity of the
sowder miwiture odteined amounts according to CIPAC to 87%,

The wetiing time s 18 sec.
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Example ¢ o
In an airitor of 1.5 1 contant 60.54 g of water
and 4.55 g of ethviene glvcol are mixed. To the solution

2.21 g of Tensiofix 8 7425, 1.7 g of Tensilin FM 80, 12.5 g

R R
Vi

s3]
e
o+
(e}
iat]

0f Carbendazim and 3.1 g of Benalaxyl are added. The
is filled with siliquartzite glass pearls of 2 mm diameter
and the mixing mechanism gf the atritor is gperated for
30 minutes with an RPS of 800. After this period the follow-
ing solution is acded to the suspension: 9.4 g of Tridemorpn,
0.23 g of Triton X-15. 0123 g of Triten X-45 and 1.84 g
0f Triton X-11% {preliminary homogenized).

After stirrcing to the mixtuce 1.35 g of parafiin

oi Zmulsogen i are acded. The siliquartzite

O
1-
y—t
o
=
a
o
w
(@]

glass pearls a

L]

e Iiltered frcm the suspension. Applying a

big shearing moment 0.2 g Tensiofix 821

Lﬂ
-
-
L}
m
{ql]
m
-
1=
ct
O
[s¥]

are added to the soluiion.

—i

he floating capacity of thes suspension is according

to CIPAC 97% {Particle sizz under 5 .um in 98%).

Examgle 5

To 605.4 g of -vater 65 g of ethylene glycol, 22.2 g
Tensiofix CG-21 and 17 g Tensilin FN-80 are added.

Applying a stirrer with a big shearing moment
continuously 125 g of Carbendgazim and 31 g of Metalaxyl are

sdded to the solution. ATt a maximum RPS of the stirrer

(12000/minute) the suspension is homogenized. The suspension

is poured inio a laboratory.atritor of 1500 ml and. the

ty

atritor is

R e g s

illed with ceramic pearlis of 1 mm diameter.
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25

& zolutinn of 94 g af Tridemorph, 2.3 a of Triten X-15
2.3 g of Triton X-45 and 18.4 g af Triton X-lld {5 intradused
and stirring is continued for further 5 minutes. Fram fthe
suspension the glass pearl: ars removed by 3 scr2en. Agply-
ing a stirrer with a big shearing moment €9 the suspz2nsion

a previously similarly suspendecd mixture cangisting of 13.5 g

e

of paraifin o0il, 1.5 g of Emulsogen M and 2 g of Tensicfix

821 is added and is homogenized for 3> minutes. The

-1
(=

octing

4

capacity of the suspension obtained amounts according io

CIPAC 92%. The everage particle size lies under 5 PRl 197%;.

Examole &

In a laboratory powder homogenizer or > 1 contsnt
300 g of Wessalon are introduced. To 2¢é6 g of Tridemoron
under slow stirring & g of Triton X-15. 4 g of Triton X-4%45

and 25 g of Triten N-114 cere added. Under stirring the Tri-

demorph solution is slowly poured into the powder homogenizer.

Thereafter while further stirring a mixture of 266 g of
Carbendazim 66 g of Metalaxyl, 30 g of the wetting agent IS
and 39 g of sodium lignine sulphate are added. After 2 minu-
tes of post homogenization the powder mixturé is ground in

a laboratory air jet mill to particles under 10 yum particle

size. The floating capacity of the powder mixture amounts

according to CIPAC to 86%, the wetting time is 23 sec.
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Examole 7 W
in a pouwdar mamocgenizer cf 3. 1 capacity 549.5 g

of Wessalan 5 are introduced. To 131 g of Tridemgrph 3.3 g

9]

of Triton ¥-15, 26.4 g of Triton X-114 and 3.3 g of Triton

5 X-45 are added. By slow stirring a homogeneaus solution
is preparad. This solution is added to Wessalon S while
slow stirring. After further stircing 175 g of Carbendazim
and 44 g of LAB 149202 are added. After 5 minutes of hcmaogeni-
zation 25 g of Atlox 5320 and 37.5 g of Atlox 4862 are adcsd

10 and after further S minutes the mixture will be completed
by the addition of 10 g of Aercsil. The powder mixture will
be granulated in 2 partis in a laboratory granulator with
water (to 500 g of the powder mixture 66 ml of '‘water are
added). The granulate formed is dried in a drying oven at

15 50 °C till constant weight. The particle size of the granu-
late amounts to 95% between 0.1 and 0.6 mm. The floating
capacity of the product obtained amounts according to CIPAC

to B84%.

20 Examole 8
In a homogenizer of 3> 1 content 575 g of Zeolex 414
are filled as a carrier. In a spearate vessel 133 g of Tride-
morph, 314 g of Triton X-15, 5.4 g of Triton X-45 and 27.1 g
of Triton X-114 are mixed by stirring slowly. A homogeneous
257 solution is obtained, which is transferred while uniform
stirring in the homogenizer. After homogenizing 133 g of
Carbendazim and 33.3 g of Benalaxyl are introduced. The

mixture is homogenized. thereafter under continuous stirring

SUBSTITUTE SHEET | .
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6.3 g cf saccharcse, 15 g of a wetting agent IS (Hgachgt) ‘f
and 32.5 g of sodium lignine-sulphonate are added. Later
the mixture i3z stirred for further 3 minutes.
The powder mixture is ground in an air jet mill to
5 particles of 10 Jum size. The floating capacity of the powder
mixture obtained amounts according to CIPAC to 87%, the

wetting time is 18 sec.

Examecle ¢
10 In a laboratory powder homegenizer o 3 1 content
648 g of ‘essalon are introducec. To 133 g of Tridemorph
under slow stirring 2. g of Triton X-15, 2 g of Triton X-45
‘and 12.5 g oi Triton X-11l¢ are addec. Under stirring the

Tridemorph-solution is slowly poured i1nto the powder homogeri:zer.

(2]

15 Thereafter while further stirring a mixture of 133 g oi

Carbendazim, and 33 g of Metalaxyl, 15 g of the wetiing

agent IS and 19.5 g of sodium lignine sulphonate are added.

Aftér 2 minutes of post homogenizstion the gowder mixture

is ground in a laboratory air jet mill to particles under 10 '

20 Jum size. The floating capacity of the powder mixture amounts

according to CIPAC to 86%, the wetting time is 23 sec.

Auxiliaries and fillina materials used

a) Surface-active materials (wettiina acerts and

25 emulsifyina agents)

Tensilin FM 80 (Kutrilin): alkyl-aryl-polyglycolether;
Triton X-15, X-45 and N-114 (Rohm and Haas): octyl-phenol- i

-polyglvcolether; Tk

SUBSTITUTE SHEET f‘




C.- WO 88/06841 PCT/HU88/00013

L0

20

Tensiofix CC 21, B 7@25 (Tensia): alkyl-aralkyl-sulphonate

and phosphate, esters and non-ionic surface-active material
mixtures respectively;

Emulsogen M (Hoechst): fatty alcohcl-polyglycolather;

Atlox 5320 (Atlas ICI): non-ionic surface-active material;

wetting agent IS (Hoechst): Dialkyl-sulpho-succinate.

b) Dispbersina aaents:

Sodium-lignine-sulphonate;
Atlox %4862: Alkyl-aryl-sulphonate-formaldenyde-condensata.

c) Anti-fireezinag aagents:

Ethylene glycol

d) Fillina and carrier materials:

Wessalon S (Degussa): synthetic silicic acid;

Aerosil 300 (Oegussa): silicic acid with great specific
surface;

Saccharose;

leolex 414 (Zeofin): sodiﬁm—aluminium—silicate;

Paraifin oil.

e) Sedimentation inhibitor

Tensiofix 821 (Tenzia): synthetic polysaccharide.

Example 10

Efficiencv against downv mildew of sunflower

Sunflower germlings with the rqqt‘initials, 1-5 mm

in length, were inoculated with zoospore suspensioh (2.5 x 105

spore/ml) of the downy mildew fungus (Plasmooara halstedii

(Farl.) Berlese et de Toni. Peronosporales, Oomycetes).
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Twenty four hours after inoculation the germlings warw
immersed into the aqueous solutions/ emulsions / suspensions
of the chemicals to be tested for 18 hrs. The germ'ings
were then planted into sterile sgil and grown 1in green-

gaiments.

et
L}

house until the evaluation of the effectivity of
All measures not descripted in detail here, and the assess-

ments were mace as cescribed by OROS and VIRAMYI (1987):

w

Ann. appl. Biol. 110:53-63.

The eificiency of treaitments was charactisrized £y

y

EOSO (mg/1) value and the significance of svynargistic

gffect was tested acccrding to SUM (1950).
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Table 1

Eradicant Effect of Benomyl, Tridemorph, LAB 149202F and of their mixtures against 'gi
douny mildew of sunflower -g
. &
Aclive anent X mass proportion of o Co.T.1 L
cambination, resp. Lhe aclive  agents 750 ot
1. LAB 1492021 - 19.08
2. Tridemorph - 500
3. Benomyl - 500
4. 2+3 _ 1:1 500
5. 142 1:4 16.486
6. 14243 1:4:4 6.55 1.70 “
. =
=g
i
x = lhe active agents and Lheir mixtures, respectively, were applied in 2 suilable mass
praoportion in the form af wettable powder (MP) of the following compsition:
40% of the active agent, or mixtures thereol respectively; foulsogen [-40, THEER 20,
CTVEEN 00, THUEEH 40, sidicagel, Hytlosupercell, dextran, Polyethylene glycunl 20 0800
and cyclohexanon, 4.0; 0.%; 0.%; 1.0; 10.0; 10.0; 22.0; 8.8; and 4.0 per cent respectively
@)
=3
o
c:
Q0
QO
P=;
<
<
o
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Exampla 11

Seed dressina aaainst gamping off{ funai (Pvinium,

Fusarium in beas)

Seeds of the peas (Pisum sativum cv Glariasa) were

5 surface sterilized with 0.1% sublimate prior to dressiag
and treated theresafiter with active agents formulatied as

25 WP. To improve the adhesion at the dressing process., a

—

TWEEN 80 solution was added. The dressad seeade

o

v
(L]

e

s0wn

(O]

1

1=

4 days aiter emergenc2 5ot

into an infestad soil.

V-

10 gualitative and quaentitative evasluation o0f Zungicigal
efficacy were carried out.

The efficiency was calculated as tollows:

Efficiency % = 100 _A ¢ 100 wherein
B
A = Infection rate 1%) of the treatec plants,
15 B = Infectier cate (%) of inhe contrcl olants
Table 2
Seed Zrassczing agalnst fungi ceusing damping of:
Active agent Concentration Efficiency
mg/L a.i. %
28
1. Carbendazim 2.0 9
2. HMetalaxyl 0.25}
+*Aldimorph 1.0 1.25 82
3. Metalaxyl 0.125
+Aldimorpn 0.5 1.25 92
~Carbendazins 0.5
25
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Sesd dressing sgainst fungl causing damping off
Active agent concentratian Efficiency
mg/L a.i %
5
1. Propineb 1.50 0
2. Metalaxyl 0.251 , e 0%
+ Tridemorph 1.0 § 1.25 &3
I. Metalaxyl Q.l?i?i 3eg .
= Tridemorpt 0.5 ¢~7°° =
- Propinebd c.7 !
0
Table ¢
Seed dressing against fungli ceusing damping oif
15 ’
Active agent Concentration Eificiency
mg/L a.i. %
1., Benomyl 2.50 28
2. LAB 149202F 0.5) 25 27
+Aldimorph 2.04 77
og . LAB 149202F 0.57\
+Aldimorph 1.0%2.5 82
+Benaomyl l.OJ
The used 25 WP had the following composition
25 weight% active ingredient or ingradients, respectively;
5 weight% Ca-lignin-sulphonate
2> 5 weight% Tween 80
17 weight% Silicic acid
45 weight% kaolin

:5L”BE;TT$EEﬁE&S§§E§gr
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Protective effect against Phvtoohihora infestans

an tomatioes

Solanum lycopersicum - plants, cv. “"Tamina"” at four-
5 -leaf stage were drop-wet sprayed vith the combinations
in 25 WP form. The inoculation of the plants with a zcec-
spore-suspansion was carried out after the fungicide was
dried up. After the inoculation the olants were kept icr
onz dav in a humid chamber at 16 °C to 18 °C and for fivs
10 further days in the greenhouse at 20 OC. Thnareafter ths
typical leaf-lesions appeared and thelr extension was 3

measure for.the intensity of infection.

Table 5

15 Protective effect against Phvtoohtihora ‘infestans

on tomatoes

Active agent Concentration Eificiency
mag/L. a.i. %
1. Metalaxyl 6 .
Aldimorph 243 30 61 Lo
20
2. Zineb 30 18
5. Metalaxyl 2
Aldimoroh 8 50 84
Zineb 20
|
25 ’

b g <
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Table 6 ' f

Prgtective effect ¢3jainst Phvtoohthora infestans

on tomatoes

Active agent Concentration Efficiency
5 _ mg/L a.i. %

1. Propineb 30 27
2. Metalaxyl 6.0 -
~+ Tridemorcnh 24 50 62
3. Metalaxyl 2.0
10 = Tridemorph 8.0 30 88
- + Propineo 20.0
Table 7

Protective effect against Pnvtoohthora iniestisns

on tomatoes

15 .
Active agent ‘ Concentraticn Eificiency
mg/L a.i. %
1. Maneb 10 40
2. Mancozeb iC0 25
3. Oxadixyl 2} . ‘ s
20 + Tridemorph 8. 10 3
4. Oxadixyl ‘ 2 -
+ Mancozeb 8} 10 4>
5. Oxadixyl 2 | .
-+ Maneb 8} 10 I {
6. Oxadixyl 1 |
+ Tridemorph 4 9 78 St
25 + Maneb 4 - o
7. Oxadixyl 1 | | o
- Tridemorph & 9 65 i
+ Mancozeb 1A ﬁ
| o
3
| f
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Table 8
Protective effect against Phvtophthora infestans
on tomatoes
Active agent Concentration Efficiency
5 mg/L %
L: Metiram .0 20
2. LAB 147202F 1.0) ,
+ Tridemorph 4.0 5.0 24
5. LAB 147202F 0.81 <« 55
- Metiram s.gf 23 23
10 4. LAB 147202F 0.5
+ Tridemorph 2.0 5.5 53
+ Metiram 5.0
Examole 13
15 Effect on the growth of Phviophthora parasitics
The acetonic solution of the fungicides to be
tested was in & suitable amount admixed to the agar mediums
and 4 hours aiter pouring out the plates the Petri dishes
were inoculated with 3-3 mycelium cuts; after an inocula-
20 tion period of 72 hours the diameter of the cultures was
measured. The growth inhibition was expressec - referred
to the untreated control - according to the following equation:
X:e. -7
1]
100 - (100 x ) = inhibition in %, wherein
X ikontr.-7
25
Xi* = population diameter measured on j-compounds (or

combination thereof) containing medium plate of

the given species (i.
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ro
(2

I

X ikontr.= population diameier measured on xenobioTica o
not containing medium plate of fhe givan

species 1.

The data were analysed by means.of variance analysis
5 and the tesults are summarized in Teble 7.
Table 9
Eff=2ct of comobinations of Tridemorph - Carbendazim -
- an acylamide derivative on the growth
10 {colony diameters) of Phvtophthors opara-
sitica 1I.sp. nicotianae var tomato
Active agent Concentration Inhibition
ot
comoination mg/L %
15
1. Metaiaxyl 2.6 50
2, Tridemorph 1.0
+ Carbendazim 1.0 2.25 81.6
= RE 26745 0.25
>. Tridemorph 1.0
+ Carbendazim 1.0 2.25 73.6
+ Ofurace 0.25
20
Example 14
Control of a mixed miidew infection on cucumber i
leaves i
25 The both powdery and downy mildew pathogens when ;

associated in a leaf disease complex on cucumber can

severely damage the leaf surface causing a serious yield

SUBSTITUTE SHEET




e A PO 4N T

WO 88/06841 PCT/HUS$8/00013

b=t
o

15

o

25

- 24 -

Serizs of leaf treatments were carried out when
first symptoms occurred caused by powdery mildews

“Sohaerotheca fulainea and Ervsiohe cichoracearum,

Erysiphales, Ascomycetes) and Oowny mildew (Pseudoperinosoora

cubensis, Peronosporales, Oomycetes).

The disease development was checked after days

from the treatment by counting the number of visible pustules

on the leaves. The inhibition of disease rate was calculatec

and expressed in percent oI the untreated control.

Resulis.
Tabls 10

Active agents Concentration Inhibition of

or ratio Mg/ L dissase rate
combinations (%)
1. Benalaxyl 10 32
2. Tridemorph 10 55
3. Benomyl 10 25
4. 1+2(9:11) 10 61
5. 1+3(9:10) 10 21
6. 2+3{11:10) 10 16
7. 1+2+3 (9:10:11) 10 72

Example 15

Seed-dressinag experiments with maize

The infection rate of maize seed lot by Fusarium
species used for laboratory purposes amounted to 29.5%, but

total contamination has reachec 100% s& it was unsuitablo
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A%
1

for sowing.
After the treatment the infection rate of 4 x 100
seed pieces was evaluated following an incubation on Papa-

vizas-nedium. The effect of combination {(CHBA 6-11) was

p) compared with the standard mixture Koliugo Extra (20%
Carbendazim) + Quinolate V-4-X (2.0 1/t + 1.0 kg/t,
{' fespectively) commonly used in Hungary. The results are
; presented in Table 11.
10 Table 11
f —_—
¥
{ Treatment Dose ~Agent Infection rate
g/kg mg/100 g seed of seed %
CHBA 6 2.0 312+312+76 0.25
CHBA 7 2.0 262+350+83 0.75
15 CHBA 8 2.7 306+306+76 0.00
CHBA 9 2.8 263+350+87 0.25
CHBA 10 2.3 306+306+75% 0.50
CHBA 11 2.8 263-350+87 1.0 "
Kolfugo Extra+ 2.0 400
20 Quinolate V-4-X 1.0 500-150 1.0
f Surface :
i sterilized - - 29,5
1 Control - - 100,0 g
25 G
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Table 12 ,ff

Preparation Active rate of active act. agent formulation
agent agent content act. agent
/1000 g content

S CHBA 6 Tridemorph+ 4:4:1 156+156+38 350

+BCM+LAB
149202

CHBA 7 -"- 3:4:1 131+175+44 353

CHBA 8 S [NV 133+133+33 300
+ Benalaxyl

CHBA 9 e et 3:4:1 94+125+31 250

10

CHBA 10 - - 4:4:1 133+133+33 300
+ Metalaxyl

CHBA 11 =ta M 5:4:1 94+125+31 250

15 Apron 35 SP Metalaxyl
Kolfugo 25 FW BCM
Kolfugc extra BCM

Quinolate V-4-X Carboxin + Cu-oxygquinolate

20 Examonle 16

Seed-dressing experiments with sovabean (Acternaria.

Fusarium, Aswveraillus)

The efficiency of the individual treatments was
evaluated first in the laboratory by determining the composi-
25 tion of pathogens (the contamination rate of 2 x 100 seeds

of soyabean). In a field experiment, the yield of soyabean

treated with different fungicides was measured. and expressed

. , 2
in kg/plot (2 m7).

The results obtained are containecd in Tahie 13.
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Table 13
£
TREATHMEHNT Mo of seed Y T £ L D )
! n Qo0
lungicide Dose of Oose of tpfected K /2|112 K oo : g
formulation actlive (lg“(),m of 4 ° A
gy/kyg seed ingredient - S py
mg/kg seed replicates) :
CHBA 6 (TKL) 2.0 3124312476 5.5 2.15 108.6
CHBA 7 (IKL) 2.0 2624350508 S 1.5 2.10 S0
CHBA 8 (1KB) 2.3 3064306476 2.5 2.30 116.2
CHIA 9 (TKD) 2.0 2631350147 1.0 2.45 123.0
CHBA 10 CIKM) 2.5 306430676 1.0 2.05 103.5
Choa 11 Qi) - 2.9 2634350107 5.9 2.10 101 )
| ro
———— ~I1
~Apron 35 S0 2.0 - 700 16 2.03 102.5 !
W - : :
é B Foltlugo 25 v 2.8 700 11 ‘ 2.07 104 .5
Control - - 76.5 | 1.90 100.0 o
| =2
=
T
c
[0 o}
o0
=)
==
=]
o
T - - ‘*’w . ' :
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Example 17 ' ff

Possibilitv of control population of pathoaenic

fungi associated with the root rot complex of

seedlings
5 Plant at seeding stage are endangered by a number
of soil- and seed-borne seedling- and foot diseases caused
by fungi of various taxonomic position (usually named
pathogene "associated with the root rot complex" of plants -
0f G. DIXOM (1981): Vegetable Crop Diseases, The Macmillan
10 Press Ltd, London).
It is possible to eliminate certain pathogenic
species with an efficient fungicide preparate. However, the f
species non-sensitive to a given compound can build up in
an explosive way. The use of broad-spectral fungicides‘may
15 circumvent this problem. Such compounds, however, are often
harmful pollutantis of the environment. The accumulation of
foxic materials (e.g. mercury, tin, aluminium or carcinogenic
metabolite, such as ETU) can not be exluded and one must
renounce their use. Against the highly efficient and selective
20 fungicide preparations that are harmless to nature and man-
kind (e.g. Carbendazim, Metalaxyl), the target organisms
(plant parasites) become quickly resistant. The resistance
is due to genetic reasons. In the population of the pathogens
there appear individuals that carry genes responsible for
25 the reduction of fungicide sénsitivity. Individuals carrying
such genes that had been treated with the given fungicide
will increase in number dramatically, moreover, in the soil | F

fungi of various taxonomic position are associated with the
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root rot complex that makes a necessity to use a broad-
-spectrum fungicide. The use of especially selected and
optimalized mixtures is necessary due to the requirement

of treatment as highly selective as possible and at the
same time combating the formation of established resistant
populations to the given fungicides. In Table 14 a model
experiment is shown, which proves that in the case of a
fungal population consisting of individuals of different
fungicide sensitivity and associated with root rot complex.
by the appropriate combination of synergistically interact-
ing fungicides a successful control can be achieved. Beside
the fact, that the pathogenes associated with root rot
compiex can be controlled with certainty, a synergistic
fungicide combination will reduce costs and decrease pesticide
pressure to nature simply due to its increased efficacy to
the target organisms.

Furthermore there occurs an economic synergism too,
by the reduced amount of chemicals applied for having the
same effect, by the reduced costs of application, and the
by insurance increased of yield due to decreasing the
probability of resistance.

Pecrformance of experiments

By means of somatic hybridization (Molnar et. al.,

(1985): Exp. Mycol. 9:326-333.), and by means of mass selec-

‘tion of spontaneous mutants (Oros (1987): Tag.-Ber. Akad.

Ldw. DDR., Berlin 253, S 177-183), respectively, Fusarium

oxvsporum and Phvtophthora oarasitica strains/clones of

extremely different fungicice sensitivity were prepared for
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the experiments. The efficacy of the fungicides was determined
in conventional agar plates by measuring the radial mycelium
growth after 48 hours.

Fungicide effect was characterized by the % of
inhibition of radial growth of colonies.

As the survival of the population in the presence
of a harmful factor is always determined by the most
tesistant part of this population, the Most Potent Treatment

(MPT) was used for comparing efficacies in the experiment.
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Table 14

Control of mixed populations consisting of Fusarium oxysporum -and Phytephthora parasitica

individuals of different fungicide sensitivity in the case of their simultaneocus occurrence
ot tomatoes.
Aclive agents, Inhibition of fungal specices

- - - P O
combinaltions, resp. ralio f. oxysproum® PP. parasilice
var. nicolianae

(EDSU mg/L)
L/ Tpye

Carbendazim 42 .7 ' 125 12.5
fridemorph . 86.6 518 51.8
Melalaxyl 500 4.2 50

142 (1:1) 8.1 105 10.5
) (4:1) 57.2 16.9 5.1
243 (4:1) 117 9.05 11.7
11243 (4:4:1) 8.9 10.07 1.0

a = A population consisting of resislant and sensitive strains to benomyl. Ratio 1:1
b = A population consisting of resistant and sensitive strains to metalaxyl. Ratio 1:1.

¢ o= ‘i/TMPT = the factlor, which shows how manyfold the concentration of the preparate should be
increased to have Lthe same effect as il was oblained at the application of the most
potent one (Ho. 7).

Ii = ED50 valvee (mg/L) of the "i" treatment, and

[ = the ED

M T 5 value (mg/L) of the mostl polent Lreatmenl (HMPT).

L
PR Y

1$890/88 OM _

1¢

£1000/88NH/1Dd




WO 88/06841 | PCT/HJ88/00013

10

15

What we claim is:

1. A fungicide composition containing as active
ingredient a mixture of:

A) one of the following fungicides:
methyl N-(2-methoxyacetyl)-N-(2,6-xylyl)-0,L-alaninate;

methyl N-(2-furoyl)-N-(2,6-xylyl)-0,L-alaninate;

“methyl M-phenylacetyl-N-{2,6-xylyl)-D,L-alaninate;

+-alpha-2-chloro-N-2,6-xylylacetamido-gamma-butyrolactong;
(+)-alpha-/N-(3-chlorophenyl)cyclopropanecarboxamidg/-gamina-
-butyrolactone;
2-methoxy-N-(2-ox0-1,3-0xazolidin-3-yl-2’6"-xylidide;
M-isoxazole-5-yl-M-(2,6-xylyl)-0,L-alanine-methylester;
N-/"2,6-dimethyl-phenyl(-2-methoxy-t-)tetrahydro-2-oxo-
-furany;7-acétamide; and

B) a fungicide of the group of morpholines
2,6-dimethyl-4-tridecylmorpholine;
4-cyclododecyl-2,6-dimethylmorpholine;
(+)-cis-4-/3-(4-tert-butylphenyl)-2-methylpropyl/-2,6-di-
methylmorpholineg;
the mixture of N-alkyl (Clz)—Q,6—dimethylmorpholine and
N—alkyl(Clz)-Z,S—dimethyl morpholine; ‘
together with ‘

C) dne of the following fungicides
diethyl 4,4°'/o-phenylene(bis)3-thicallophanate/;
dimethyl 4,4'-(o-phenylene(bis)3-thiocallophanate/;
methyl-benzimidazole-2-yl-carbamate;

methyl 1-(butylcarbamoyl)benzimidazole-2-ylcarbamate;
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2—(a—thiazolyl)-lH-benzimidazole,
or

0) one of the following dithiocarbamate or disulphide
derivatives:
zinc ethylenebis(dithiocacbamate) (polymeric);
manganese ethylenebis(dithiocarbamate) (polymeric);
manganese ethylenebis(dithiocarbamate) (polymeric)
complex with zinc salt;
zinc ammoniate ethylenebis /dithiocarbamate(-polylethylenz-
thiuram disulphide/;
polymeric zinc propylenebis (dithiocartamate);
the mixture of zinc ammoniate ethylenebis(dithiocarbamate/-poly /-
ethylenethiuram disulphide) and polymeric zinc propylenebis,di-
thiocarbamate/ in a ratio of 1:3, respectively;
wherein the weight ratio of the compounds A, B and D is
1-1:3-5:5-10 and the weight ratio of the compounds A, B and C
is 1-1:3-5:1-6; together with a fungicidally acceptable
inert carrier.

2. A furgicide composition containing as active
ingredient one of the following mixtures:

A) one of the following fungicides:
methyl N-(2-methoxyacetyl)-N-(2,6-xylyl)-0,L-alaninate;
methyl N-(2-furoyl)-N-(2,6-xylyl)-0,L-alaninate;
methyl N-phenylacetyl-N-(2,6-xylyl)-0,L-alaninate;
+-alpha-2-chloro-N-2,6-xylylacetamnido-gamma-butyrolactone;
(+)-alpha-/"M-/3-chlorophenyl/cyclopropanecarboxamido/ - )
-gamma-butyrolactone;

2-methoxy-N-/2-0xo0-1,3-0oxazolidin-3-yl1-2'",6"'-xylidide; 1
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M-isoxazole-5-yl-M-(2,%6-xylyl)-D,L-alanine-methylester; v?i
N-/"2,6-dimethyl-phenyl(-2-methoxy-t-)tetrahydro-2-oxo- |
-furanyl/-acetamice; and

B) a fungicide of the group of morpholines

5 2,6-dimethyl-4-tridecylmorpholine;

or

the mixture of N-alkyl (Clz)—Z,6-dimethy1morpholine
and N—alkyl(Cl2)-2,S—dimethyl morpholine;
togeiher.with

10 C) one of tne following fungicides
methyl-benzimidazole-2-yl-carbamate; or
methyl 1-(butylcarbamoyl)benzimidazol-2-ylcarbamate:
wherein in each of the mixtures the weight ratio of the
compounds A, B8 and C is l:4:4, together with a fungicidally

15 acceptable inert carrier.

5. A fungicide composition containing as active
ingredient

A) one of the following fungicides:
methyl N-phenylacetyl-N-2,6-xylyl-0.L-alaninate;

20 or
+-alpha-2-chloro-N-2,6-xylylacetamido-gamma-butyrolactone;
or
2-methoxy-N—(2-oxo—1,3-0xazolidinl3—yl)—2’,6’—xylidide
and

25 B8) 2,6-dimethyl-4-tirdecylmorpholine;
together with . |

C) methyl-benzimidazole-2-yl-carbamate;
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i
wherein in each of the mixtures the weight ratio of the ’fv
compounds A, B and C i5 1l:4:4, together with a fungiéidal—
ly écceptablevinert carrier.
&, A fungicide composition containing as active
5 ingredient
A) one of the following fungicides:
methyl N-phenylacetyl-N-2,6-xylyl-0,L-alaninate,
or ‘
:—alpha—Zlchloro—N—Z,6—xy1ylacetamido-gamma-butyrolactone;
10 or
2-methoxy-N-{2-0x0-1.3-0xazolidin-3-y1)-2".6'-xylidide;
and
B) the mixture of N-alkyl(Clz)—Z,é—dimethyl—
morpholine and N—alkyl(C12>—2.S—dimethyl morpholine;
15  together with
C) methyl-benzimidazole-2-yi-carbamate;
wherein in each of the mixtures the weight ratio of the
compounds A, B and C is 1:4:4, together with a fungicidally
acceptable inert carrier.
20 . 5. A fungicide composition containing as active
ingredient
A) methyl N-(2-methoxyacetyl)-N-(2,6-xylyl)-0,L-
-alaninate; i
and
25 B) a fungicide of the group of morpholines {

2,6-dimethyl-4-tridecylmorpholine; or
the mixture of N-alkyl(Clo)—Z,6-dimethylmorpholine and

N—alkyl(Clz)—2.S—dimethyl morpholine;
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C) methvl-benzimidazole-2-vl-carbamate;
wherein in each of the mixtures the weight ratio of the
compounds A, B and C l:4:4, together with a fungicidally
acceptable inert carrier.

6. A fungicide composition containing as active
ingredient a mixture of:

A) one of the following fungicides:
methyl M-(2-methoxyacetyl)-N-(2,6-xylyl)-D.L-alaninate;
methyl M-{2-furovl)-N-(2,6-xylyl)-0.L-alaninate;
methyl M-phenylacetyl-N-(2,6-xylyl)-C.L-alaninate;
+-alpha-2-chloro-M-2,6-xylylacetamido-gamma-butyrolactone;
(+)-alpha-/"M-/3-chlorophenyl/cyclooropanecarboxamido’ -
-gamma-butyrolactone:
2-methoxy-N-/2-0%0-1,3-0xazolidin-3-yv1-2",8" ~-xylidide;
M-isoxazole-5-yl-M-{2,6-xyiyl)-D,L-alanine-methylester:
N-{2,6-dimethyl-phenyl)-2-methoxy-i-{tetrahydro-2-oxo-
-furanyl)acetamide; and

B) 2,6-dimethyl-4-tridecvimorpholine;
together with

D) one of the following dithiocarbamate or disulphide
derivatives:
manganese ethylenebis(dithiocarbamate) (polymeric);
or
manganese ethylenebis(dithiocarbamate) (polymeric) complex
with zinc salt; or
polymeric zinc propylenebis(dithiocarbaméte or 5

zinc ammoniate ethylenebis/dithiocarbamate(=polv)ethylene
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thiuram disulphide) T

wherein in each of the mixtures the weight ratio of the
\t3 -5 \o
compounds A, B8 and D is‘&rJhihétfHWthogether with a

fungicidally acceptable inert carrier.
> 7. A fungicide composition containing as active
ingredient a mixture of:
A) methyl M-(2-methoxyacetyl)-N-(2,6-xylyl)-0,L-
-alaninate;
and
10 B} 2,6—dime{hyl—4—tridecylmorpholine;
together witn
D) poliymeric zinc propylenebis(dithiocafbamate)
wherein the weight ratio of the compcounds A, B and 0 is
1:4:5-6, togetner with a fungicically acceptable iner=
15 carrier.
8. A fungicide composition containing as. active
ingredient a mixture of
A) methyl N-{2-methoxvacetyl)-N-(2, 6-xylyl)-D,L-
-alaninate
20 and
B) 2,6-dimethyl-4-tridecylmorpholine
together with
0) zinc ethylenebis(dithiocarbaﬁate) (polymeric) ?
wherein the weight ratio of the compounds A, B and D 1is ;
25 1:4:10, together with a fungicidally acceptéble inert i é
carrier. o
9. A fungicid composition containing as active

ingredient a mixture ofi:
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A) 2-methoxy-N-/2-0x0-1.3-0xazolidin-3-y1-2"'.6"-
-xylidides
and
B) a fungicide of the group of morpholines:
5 2,6-dimethyl-4-tridecyimorpholine;
or
the mixture of N—alkyl(Clz)—Z,6-dimethylmorpholine and
N-alkyl(Clz)—E,5—dimethyl morpholine;
together with
10 D) one of tne following dithiccarbamate of di-
sulphide derivatives:
manganese ethylenebis(dithiocarbamate) (polymeric), or
manganese ethylenebis(dithiocarbamate} (polymeric) complex
with zinc salt; or
15 polymeric zinc propylenebis(dithiocarbamate)
wherein in eacnh of the mixtures the weight ratio of the
compounds A, B and J is 1:4s5 -10, together with a
fungicidally '‘acceptable inert carrier.
10. A fungicidal method of treaimeni, which
20 ccmprises the step of administering to a plant
susceptible to pathogenic fungal infection, a fungicidally
effective amount of the composition defined in e€laim 1.
11. A fungicidal method of treatment. which
comprises the step of administering to cultivated
25 plants susceptible to pathogenic fungal infection a fungi-
cidally effective amount cf the composition defined in

claim 1.
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