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(67) Claim
1. A fungicide comprising

a) the compound of formula I

OH

1 /N—
C]'@ﬁ:'CHz'N_i (1)

CH(1 H3)

and b) carbendazim,

in a fungicidally effective amount.

5. A method of combatting fungal diseaces in plants, which comprises
applying to the plant locus the compound of formula I, stated in Claim 1
and carbendazim in an effective aggregate amount.
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COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED
- "A fungicide
‘comprising a known triazole fungicide in combination with carbendazim".

The following statement is a full description of this invention, A )
including the best method of performing it known to us - ‘ |
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A FUNGICIDE COMPRISING A KNOWN TRIAZOLE FUNGICIDE Case 130-4003
IN COMBINATION WITH CARBE:DAZIM

The present invention relates to fungicides.
The invention provides a method of combatting fungal diseases in
plants with the aid of

a) the compound of formula I

1 @é-CH -N/N—l (1)
i AN
Zi:i(CH3)

hereinafter referred to as "Compound A",
and b) carbendazim.

Compound A is a known broad spectrum triazole fungicide (UKP 2136423B)
showing high activity against most of the economically important fungi of
the Ascomycetes and Rasidiomycetes, and some of the Deuteromycetes.

Carbendazim is the common name for methylbenzimidazol-2-ylcarbamate,

a known systemic fungicide controlling a wide range of pathogens in i.a.
fruit, vegetables, cereals, ornamentals and grapes.

It has now been found that the use of carbendazim in combination with
Compound A (Combination of the invention) is surprisingly effective in the
combatting of fungi.

Thus more than an additive effect is observed against Helminthosporium
on barley and Pseudocerosporella on wheat. The efficacy of the combination
of the invention will depend on the particular fungi (disease) to be
combatted, the crop involved, the weight ratio of Compound A : carbendazim,
the mode of application, and other parameters. The combination of the
invention is particularly appropriate for combatting fungi in cereals,
vine, fruit trees, sugar beet and rape, for example against foot diseases S
in cereals, against powdery mildew, black rot and brenner in vine, against ;
monilia in fruit trees, against cercospora, powdery mildew and ramularia
in sugar beet and against alternaria, sclerotinia and cylindrosporium in
rape.

AcCérding]y, the invention provides an improved method of combatting
fungal diseases in plants, especially in cereals, vine, fruit trees, sugar
beet and rape, which comprises applying to the plant locus, in admixture

or separately, Compound A and carbendazim in an effective aggregate amount. ﬁ
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The combination may for example be applied in spray form, e.g. employ-
ing appropriate dilutions of a soluble concentrate or of a wettable
formulation in water.

Suitable application rates for field crops such as cereals, sugar
beet or rape are e.g. from 40 to 100 g, especially from 50 to 100 g, parti-

of crop locous .

cularly from 60 to 80 g of Compound A per hectareL§nd from 50 to 300 g,
particularly from 80 to 250 g, more particularly from 100 to 150 ¢ of
carbendazim per hectare of crop locus. For crops such as fruit trees and
grapes (grape vines), the application rate is usually expressed in terms
of concentrations. Spray liquors suitable for use in grapes or orchards
including fruit trees such as apple trees comprise e.g. from 0.5 to 2.0 g,
particularly from 0.8 to 1.2 g per hectolitre of Compound A and from 2.0
to 50 g, more particularly from 2.5 to 25 g per hectolitre of carbendazim;
the treatment involves usually foliar application till the run-off. In
grape vines this curresponds in general with a spray-volume of about 800
to 1400 litre per hectare, depending i.a. on the growth stage of the crop.

The weight ratio will depend on various factors such as the mode of
application and the crops involved. In general the weight ratio of
Compound A : carbendazim lies in the range of 2 : 1 to 1 : 100. The
optimal ri¢tio Compound A : carbendazim will normally lie in the range of
from1 : 0.6 to 1 : 5, preferably of from1 : 0.6 to 1 : 2.5. Examples of
suitable weight ratios of Compound A : carbendazim for use in cereals are
1 :0.6,1 :1.25,1:1.66, 1 :1.8and 1 : 2.5,

e
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The invention also provides fungicidal composition comprising
Compound A and carbendazim, e.g. in a weight ratio within the range
specified hereinabove.

Such compositions of the invention may be formulated in any conven-
tional form, for example in the form of a twin packet, or of an emulsifi-
able concentrate, a soluble concentrate, a wettable powder or water disper-
sible granule. Such compositions may be produced in conventional manner,
e.g. by mixing Compound A and carbendazim with appropriate adjuvants such
as diluents and optionally other formulating ingredients such as
surfactants.

The term diluent as used herein means any liquid or solid agricul-
turally acceptable material - including carriers - which may be added to
the active constituents to bring them in a suitable application or commer-
cial form. It can for example be talc, kaolin, diatomaceous earth, mineral
0il, or water.

Particularly formulations to be applied in spraying forms such as water
dispersible concentrates or wettable powders may contain surfactants such
as wetting and dispersing agents, e.g. the condensation product of formal-
dehyde with naphthalene sulphonate, an alkylarylsulphonate, a lignin
sulphonate, a fatty sulphate, an ethoxylated alkylphenol and an ethoxylated
fatty alcohol. '

In general, the formulations include from 0.01 to 90% by weight of
active agent, from 0 to 20% agriculturally acceptable surfactant and 10 to
99.99% solid or liquid diluent, the active agent consisting of Compound A
and carbendazim and optionally other e"*ive agents. The formulations may
additionally contain additives such as pigments, thickeners and the like.

The invention is illustrated by the following examples, wherein parts )
and percentages are by weight.

o ,1,‘\»-,.
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Formulation Example - Wettable Powder
27 % of Compound A
50 % of carbendazim

1 % of sodium dialkylnaphthalene sulphonate
6 % of lignin sulphonate
6 % silica
10 % kaolin.
The above components are combined and milled until less than 5 micron in

in particle size.

Formulation Examp]é 2 - Soluble Concentrate

A mixture of
160 g of Compound A
300 g of carbendazim
100 g of anti-freezing agent (e.g. propylene glycol) i
50 g of surfactant (e.g. a mixture of alkyl polyalkoxy-
carboxymethyl sodium salt) ‘
3 g of thickener
10 g of antifoam
in 1 Tlitre of water
is stirred in a vessel and then milled in a pearl mill until 1-2 micron in
particle size.
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ASreenhouse Test

In vivo employing Psdueocercosporella on wheat

Wheat is cultivated in a mixture of peat and sand in plastic pots of
6 cm diameter for 6 days. The plants are sprayed with aqueous spray
liquors containing the Compound A, carbendazim or mixtures thereof (herein-
after a.i.) in various concentrations. The treatment comprises foliar
spraying to near run off. After drying, the plants are inoculated by
dusting them with freshly collected conidia and are then incubated during
during 4 weeks in an incubation chamber at 60-80% relative humidity, 16
hours daylight and 25-30°C. The efficacy of the a.i. is determined by
comparing the degree of fungal attack on the treated with that on
untreated, similarly inoculated check plants, and is expressed in %
control for a given test concentration. Each a.i. is tested in 5 concen-
trations (125, 31, 7.8, 2.0 and 0.5 ppm). This allows for the determination
of the EC 90 exp. value, i.e. the concentration of each a.i. allowing 90%
disease control. The experimental result (EC 90 exp.) for a given weight
ratio of Compound A : carbendazim is compared with the corresponding EC 90
theor. value, i.e. the concentration of that particular mixture allowing

90% disease control calculated according to Wadley.

o b e b e % b
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a+b
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a

b

EC(A)90 exp.

EC(A+C)90 theor

SF =

EC(A+C)90 exp

instead of 4 weeks).
The results in which EC 90 values are expressed in ppm or mg/litre are

as follows:

. Pseupocercosporella/wheat

Compound A

Carbendazim

Weight ratio of

Compound A : carbendazim 1.0:0.6

1.0:1.25
1.0:2.50
. Helminthosporium/barley
Compound A
Carbendazim

Weight ratio of

Compound A : carbendazim 1.0:0.6
1.0:1.25
1.0:2.5

ECI90 exp.

38.0
117.0

30.0
35.
45.0

o

10.0
1000.

o

11.0

26.

o

EC(C)90 exp.

wherein a and b are the ratios of Compound A and carbendazim in the mixture
resp. and the indexes (A), (C) and (A+C) refer to the EC 90 values of the
Compound A, carbendazim and the a : b mixture of Compound A and

carbendazim resp. In the case of synergism EC (A+C)90 theor. is greater than

EC(A+C)90 exp., or

> 1

Analogous tests are run with Helminthosporium on barley (incubation 6 days

EC90 theor.

50.88
60.81
73.40

15.9
22.22
34.15
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The claims defining the invention are as follows: {

1. A fungicide comprising

a) the compound of formula I

and b) carbendazim,

in a fungicidally effective amount.

2. The fungicide of Claim 1, wherein the weight ratio of the compound of
formula I : carbendazim lies in the range of from 2:1 to 1:100.

3. The fungicide of Claim 2, wherein the weight ratio of the compound of
formula I : carbendazim lies in the range of from 1:0.6 to 1:5.

4. The fungicide of Claim 3, wherein the weight ratio of the compound of
formula I : carbendazim lies in the range of from 1:0.6 to 1:2.5.

5. A method of combatting fungal diseases in plants, which comprises
applying to the plant locus the compound of formula I, stated in Claim 1
and carbendazim in an effective aggregate amount. .

6. The method of Claim 5, wherein the plants are field
crops, and employing from 40 to 100 g of the compound of

formula I per hectare of crop locus and from 50 to 300 g
ot carbendazim per hectare of crop locus.

7. The method of Claim 6, employing from 50 to 100 g of

the compound of formula I per hectare of crop locus and

from 80 to 250 g of carbendazim per hectare of crop

locus.

8. The method of Claim 5, wherein the plants are grape vines or orchards,
employing a spray liquid comprising from 0.5 to 2.0 g per hectolitre of h
the compound of formula I and from 2.0 to 50 g per hectolitre of :
carbendazim. ‘ :
9. The method of Claim 8, employing a spray 1iquid comprising from 0.8 to ¥
1.2 g per hectolitre of the compound of formula I and from 2.5 to 25 g per
hectolitre of carbendazim.

e e e h e
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10. The method of any one of Claims 5 to 9, wherein the weight ratio of the
compound of formula I : carbendazim lies in the range of from 1:0.6 to 1:5.
~H-—Fhe-steps,—features, compositions and compou
indicated in the specification and/o

ims of this application,
individually or collecti

, and any and all combinations or any

Dated this 7th day of December 1987

SANDOZ LTD.
By Its Patent Attorneys
DAVIES & COLLISON




