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' Titre 1 Use of pyrimethanil on resistant pathogens.

@ Abrégé :

The present invention relates to a particular use of pyrimethanil for combating
Cercospora diseases, which in particular effect banana crops, and which exhibit a certain
degree of resistance to the fungicidal compounds which inhibit sterol synthesis in the fungi
causing these diseases, in particular compounds of the triazole type.
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Description

The present invention relates to a particular use of pyrimethanil for combating
Cercospora diseases, which in particular affect banana crops and which have a certain degree
of resistance to the fungicidal compounds which inhibit sterol synthesis in the fungi causing

these diseases, in particular compounds of the triazole type.

Cercospora diseases affecting banana crops represent the major problem for these
crops. Indeed, the negative impact of these diseases on these crops goes far beyond the
problems associated with other diseases, but also the brobléms associated with other harmful
pests, in particular damages due to insects or to weeds.

The consequences of these diseases are generally a large quantitative reduction in
production of these crops, but also a decrease in the quality of the harvests. Thus, these
diseases have a negative impact on the yield but also on the organoleptic qualities of the fruit
harvested.

The specific climatic conditions present in the regions where these crops are usually
produced, namely high humidity combined with high temperatures, result in a constant and
intense development of these diseases.

As a result, the plants grown are subjected to a very strong pressure from the diseases
requiring intensive use of antifungal controlling means which are effective on the fungi causing
these diseases.

The consequence of this very broad use of fungicidal compounds on these plants and the
constant nature of the strong pressure from these diseases on these same plants frequently
leads to the development of phenomena of resistance to these fungicidal compounds on the
part of the pathogenic organisms responsible for these Cercospora diseases.

Such resistance phenomena are well known to those skilled in the art and have possibly
brought about a limitation in the number of treatments with some fungicidal agents. Mention
may in particular be made of fungicidal compounds of the benzimidazole type or compounds
which inhibit sterol synthesis in these pathogenic fungi, and more recently compounds which
inhibit mitochondrial respiration; these compounds are usually referred to by the abbreviation
Qoi.

Such resistance phenomena have also possibly led to the use of some of these products
being stopped subsequent to them completely lacking any effectiveness for protecting these

crops against these diseases.
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Among the compounds subject to such resistance phenomena, compounds which inhibit
sterol synthesis lead to a gradual development of these phenomena which is closely related to
the number of times these compounds are applied, annually, to the crops treated, and to the
pressure from the disease in the field. Among these compounds, the most widely used are the
compounds of the triazole type, such as bitertanol, difenoconazole, propiconazole or else
tebuconazole. '

Usually, such a development of these phenomena results in a gradual erosion of the
efficacy of these known fungicidal compounds. ,

In the presence of such resistance phenomena, the user is led, or even forced, to turn to
fungicidal products whose mode of action on the pathogenic fungi differs from that of the
com pounds subject to these resistances.

A solution may be to use compounds which have a new mode of action and which do not
act on sterol synthesis in these fungi. In this case, the efficacy expected on both the fungi
sensitive to and the fungi resistant to the compounds which inhibit sterol synthesis is
comparable.

“In such a case, the efficacy on the resistant fungi of a compound which inhibits sterol
synthesis will be reduced, or even insufficient, compared to its efficacy on sensitive fungi.

On the other hand, a compound which has a different mode of action will not show any

difference in efficacy on these various fungi.

In the presence of such phenomena of resistance to compounds which inhibit sterol
synthesis, and in a most surprising and novel manner, it has been discovered that pyrimethanil
has significantly greater efficacy for combating fungi which have developed such a resistance.
Such an efficacy of a fungicidal compound, which is greater on strains resistant to certain
compounds compared to the efficacy of this same compound on strains sensitive to these
compounds, has never been reported. This is a unique, novel and entirely surprising fact.

Thus, a first aspect of the present invention concerns the use of pyrimethanii for
combating the fungi responsible for Cercospora diseases in crops and which are resistant to
compounds which inhibit sterol synthesis ‘

In fact, the use of this compound on fungi which have developed such resistances has
proved to be superior to the usual efficacy of pyrimethanil on such fungi sensitive o compounds
which inhibit sterol synthesis. As a result, the use of pyrimethanil under conditions of resistance
to compounds which inhibit sterol synthesis may make it possible to limit, or even reduce, these
phenomena of resistance to these compounds. Such an effect of a fungicidal compound is also
unique.

This novel use of pyrimethanil for the purpose of limiting, or even reducing, these
phenomena of resistance of pathogenic fungi responsible for Cercospora diseases in plants to
compounds which inhibit sterol synthesis constitutes another aspect of this invention.
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Either of these uses of pyrimethanil according to the invention is indifferenﬂy described as
use according to the invention. Both make it possible to protect plants, and in particular crops,
against these diseases.

As compounds which inhibit sterol synthesis and which are capable of developing
resistance phenomena in the pathogenic fungi responsible for Cercospora diseases, mention
may be made, in a non-exhaustive manner, of compounds of the triazole type.

Among these compounds, the use according to the invention is particularly effective in
combating pathogens which have developed resistance to one or other of the following
compounds: bitertanol, difenoconazole, propiconazole, tebuconazole.

In the context of the use of pyrimethanii according to the invention, the amounts of
pyrimethanil conventionally used are in accordance with the usual amounts of this fungicidal
compound for combating Cercospora diseases. Thus, amounts ranging from 20 to 800 g/ha,
preferably ranging from 150 to 500 g/ha, have been shown to be particularly effective.

The use according to the invention is particularly advantageous for combating the
pathogenic agents responsible for Cercospora diseases, in particular Mycosphaerella fijiensis
and Mycosphaerella musicola, preferably Mycosphaerella fijiensis.

The use according to the invention has been shown to be particularly advantageous for
protecting banana crops, in particular plantain crops or sweet banana crops, preferably sweet
banana crops. However, this use for protecting other crops is also part of the invention.

The invention is illustrated by the following example, which should in no way be

considered as limiting the invention.

Example of M. fijiensis ascospore treatment

The aim of the present example is to compare the sensitivity to pyrimethanil of strains
“resistant” to compounds which inhibit sterol synthesis (in this case propiconazole) (samples 1
and 2) with the sensitivity to pyrimethanil of “natural” or “non-resistant” strains (samples 3 to 5).
Preparation of M. fijiensis ascospore samples

Dried tissues of necrotic and burnt bananas, collected at various sites in Costa Rica, are
incubated in plastic sacks with a piece of wetted paper. The incubation lasts 48 hours and is
carried out at ambient temperature. After the incubation period, the samples are removed from
the plastic sacks and cut up-into small pieces of 1 to 2 cm. Pieces of various origins are thus
prepared. 6 pieces of different origin are then attached to white paper. The paper to which the
various samples have been attached is soaked in distilled water for 5 minutes and then
immediately placed in a Petri dish containing 2% agar and pyrimethanil at various

concentrations.
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Determination of the sensitivity of strains to treatment with pyrimethanil

The sensitivity of 5 ascospore samples originating from different sites and prepared as
indicated above was tested using the “germination tube length” method. 5 concentrations of
pyrirhethanil were tested, twice: 0, 1, 10, 30 and 100 pg per ml. 60 ascospores were used for

5 the tests at 10 and 30 ug per m! and 30 ascospores were used for the other concentrations. The
concentrations causing a 50% decrease in the length of the germination tube (also called ECsg)
were determined by statistical calculation based on data obtained.

The results are given in table 1 below :

10
ECs; (in ppm) with ECs (in ppm) with
Sample reference
pyrimethanil treatment propiconazole treatment

Sample 1 15 ’ ' >1

Sample 2 4 0.85

Sample 3 32 0.027

Sample 4 60 0.010

Sample 5 » 42 0.018

Table 1
It appears that the ECs5, with pyrimethanil treatment is lower (increased efficacy) when the

15 ECso with propiconazole treatment is higher (resistance phenomenon).

These results demonstrate that the use of pyrimethanit on fungi which have developed
~ resistance to compounds which inhibit sterol synthesis was shown to be more effective than the

normal use of pyrimethanil on fungi sensitive to compounds which inhibit sterol synthesis.
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Claims

1. Use of pyrimethanil for combating the fungi responsible for Cercospora diseases in

crops which are resistant to compounds which inhibit sterol synthesis.
2. Use of pyrimethanil for the purpose of limiting, or even reducing, the phenomena of
resistance to compounds which inhibit sterol synthesis of pathogenic fungi responsible for

Cercospora diseases in plants.

3. Use according to either of Claims 1 and 2 of pyrimethanil in an amount ranging from 20
to 800 g/ha. ‘

4. Use according to Claim 3 of pyrimethanil in an amount ranging from 150 to 500 g/ha.
5. Use according to one or another of Claims 1 to 4 for protecting banana crops.

6. Use according to Claim 5 for protecting sweet banana crops.

7. Use according to Claim 5 for protecting plantain crops.

8. Use according to one or another of Claims 1 to 7 against Mycosphaerella fijiensis.

9. Use according to one or another of Claims 1 to 7 against Mycosphaerella musicola.
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