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A METHOD FOR CONTROLLING RUST

Technical Field of the invention:

The present invention relates to a method for the prevention and/or treatment of
phytopathogenic fungi. More particularly, the present invention relates to a method of using

fungicides for the prevention and/or treatment of Asian soybean rust in leguminous plants.
Background of the invention:

The fungus of the genus Phakopsora is known to infect legumes. Two most prominent strains
of the genus are Phakopsora pachyrhizi and Phakopsori meibamiae. Soybean rust caused by
Phakopsora pachivrhizi is the most damaging disease affecting the yield of leguminous plants
causing widespread damage to crops and depleting yield from 10 to 80% if not treated in
time. Commonly known as Asian Soybean Rust (ASR), Phakopsora pachyrhizi infections
must be detected early and treated early so as to prevent the geographic spread of the disease,
which is airborne and causes severe loss of yield. The disease spreads through spores called
urediniospores which are carried through the environs, resulting in wide spread damage. The
disease earlier restricted to Asia and Australia has spread to Africa and in the past two
decades, spread to South and North America. The first detection in the Americas was in
2001 in South America; from there it spread to North America where it was first detected in

2004.

Phakopsora pachyrhizi is known to infect over 30 legumes including commercially
important edible beans as well as kudzu. The additional host crops serve as a reservoir for
spores which can settle over the winter on the host crops and then spread in warmer weather.
Harly detection and treatment of Piaakopsora is very essential to prevent the spread of disease
and the loss of yield. Fungicides typically recommended for the treatment of this disease
include Qo inhibitors {Quinone outside inhibitors), DM inhibitors {demethylation inhibitor},
SDH Inhibitors {succinate dehydrogenase inhibitors}). These fungicides when applied alone

provided some control but, resistance was quickly observed, specifically in DM inhibitors (K
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Schmitz et.al, Pest Management Science, Vol. 69, Issue 10 (2013)). Combination of Qo
and DM inhibitors are also known in the art for the treatment of the disease, however, the
treatment is not effective in controlling the disease and improving yields at the same time.
Also, resistance to DM inhibitors effectively renders such combination compositions useless
as the ASR strains can effectively overcome the effects of DM inhibitors. Venancic et.al
(Poster #24, 2011 Field Crops Rust Symposium) taught the use of combination of
stroilurins (Qo ishibitors) and triazoles (DM inhibitors) for the treatment of ASR, the control
of the disease was found to be favorable; however, yield was significantly low, and some
combinations showed lower disease control and significantly poor yield. Older studies have
demonstrated the use of multi-site inhibitor fungicides such as chloronitriles and
dithiocarbamate for the treatment of Soybean Rust; however, none of the multi-site inhibitor

fungicides were successful in the control of the disease or the increase in yield.

The most important factor in Soybean Rust is the loss of foliage that results in the loss of
nutrients and decrease in the overall yield of the crop. Numerous papers have been published
that demonstrate moderate increase in yield with the application of fungicides. However,
there is a need for a method of treatrnent that demonstrates improved yields along with

preventive and/or curative capabilities in the treatrent of Soybean Rust.

Corpositions comprising the single actives used in the treatment of ASR have demonstrated
very little control as compared to combinations, however, the cost and concentrations of such
combination fungicides used in the treatment of ASR is significantly higher. There is
therefore a need in the art for a method of treatment that provides excellent control over
Asian Soybean Rust in host plants, as well as provides high yields, maintain nutrition and

quality of the plants.

Hartman, . L., Saadaoud, E. M., and Tschane, A. T, Scientific eds. VM3, Annotaded

-

bibliography of sovbean rusi (Phokopsors  pachyefizi Svdow), AVRDC  Library
Kiblography Series <-i, Tropical Vegetable Information Service, Taipei: Asian

Vegetable Research and Development Center, reconunended the wvse of wiadimeton,
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thiahendazole, chlorothalonli and certain cthylenehis-dithiocarbamates far the control of
soyhean rust. The protection offered by triadimefon was inconsistent, in comparison o
mancozeb, although it successfully prevented yield losses. However, friadimefon requived
frequent applications at 1020 day intervals, starting from the flowering stage in order to
retain 43 effectiveness, Thisbendazole wias found to be less effective than certain ethylenebis-
dithiccarhamates, and further was found effective only when wvsed with oxvearboxin,
Thiabendarole was alse found 1o be phytotoxic. Chlorothalonil offered equal or worse st

control vis-&-vis the other fungicides recorunended in this paper

The use of ethylenebis-dithiocarbamates such as mancozeh, zineb or maneh alone has been
found effective for the control of soybean rust when applied 7 1o 21 days apagt, provided the
first appliication was made three weeks after planting and continued as late as @il the
flowering stage. Moreover, not all the studied showed yield increase due o the individual

apphications of ethylenehis-dithiocarhamates.

Oxyearbovin was found less effective than ethylenehis-dithiocarbamates, was found

nconsistent in rust control and yield protection varied with the particnlar study, Gx,j,f(:afti,mxin

Y

1 also required to be applied when lesions first appear and then at 7-intervals for effectiv

]

(ﬂii‘x()- which is cXpe nsive and nconvemnent,

Azoxystrobin is another fungicide, which bas been recommended for soybean rust control
However, it is known in the art that 4 single late application of azoxysirobin does not control

sovhean yust or protect yield losses.

A recert survey by the presemt applicant found that a ldted number of sbout 810

fungicides were approved to be used for the control of soybean rust, which are

{AyConazole type fungicides such as myciobutanil, propiconazole, fetraconazole and
sehuconazole;

{8} Strobilurin type fungicides such as aroxystrobin and pyraciostrobing

S
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{1 Combinations of conazele and strobilutin type fungicides such a5 propiconazole +
nitfoxystrobing and

{13 Hihylenehis-dithiocarbamates such as mancozeh.

Thus, additional fungicides are needed for soybean rust control dag {0 eCcononue reasons as
well as for resistance management sirategies. However, the choice of fangicides for soybean

1s not straightforward.

Soybean is not usually treated with foliar fungicides. Therefore, the choice of a protective

foliar fungicide leaves open the question of ity application wethods or the effect of the

particuiar selected fungicide on the crop, The pathogen for soybean rust s vsually found on

the iower leaves of the plant where the lesion mumbers increases ag the inoculum builds ap.
As the plant begins to flower, this mocahur builds up tncreases and the nfection moves ap
the plant as the lower leaves die off and drop. The orop needs protection from flowering
s{ag

¢ 1o the pod fill stage, during which the plant canopy is very dense. The dense canopy is

an effective barrier to penctration of fungicides applied over the top of the canopy. Therefore,
foliar fungicides are not preferred during this stage of fungicidal control, or even the

systemic fungicides that do not wove down the plant system present a problem.

US 8344084 discloses a method for controlfing harmiul fungi by applying a combination of a
strobiturin fungicide with an ethylene modulator. Bt was found that the host plants are
damaged to a lesser extent than atter the treatment with a ustomary fungicide. Spﬁﬂifﬁaai!y,

i oratjo ¢

this patent teaches a combination of pyraciostrobin with prohexadione-Ca in weig

from 2 o 8.05:

US 201170317

[y

2493 teaches a method for controiling Asian soybean rast. The method
compises treating a glyphosate tolerant soyhean plant propagation material with a fungicide

selected from fhanafol,  oiticonazole,  tebuconazole,  ipeomazele,  epoxyeonazole,

orysastrobin, prothicconazole, fluoyastrobin, azoxystrobin, furarnetpyr, cypraconazole and

sabsequently with glyphosate.
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