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Compositions comprising Fluopyram and Tioxazafen

The present invention relates to new compositions which are comprised of Fluopyram and Tioxazafen,

and which are very well suited to the control of nematodes and also having positive effects on plant

health and vigour like for example reduced phytotoxicity effects.

It is already known that Fluopyram and Tioxazafen possess nematicidal properties.

WO 2004/016088 describes pyridylethylbenzamides and their use as fungicides. The possibility of

combining one or more of the disclosed pyridylethylbenzamide derivatives with other known fungicides,

insecticides, nematicides or acaricides for the purpose of broadening the spectrum of activity is likewise

described. The application, however, teaches neither which insecticidal mixing partners are suitable, nor

the mixing ratio in which insecticides and pyridylethylbenzamide derivatives are combined with one

another. WO 2005/077901 teaches fungicidal compositions comprising at least one

pyridylethylbenzamide, a fungicide and an inhibitor of electron transport in the respiratory chain of

fungi. The patent application, however, does not mention any mixtures of pyridylethylbenzamides with

insecticides. WO 2008/003738 teaches fungicidal compositions comprising at least one

pyridylethylbenzamide and an insecticide. A possible nematicidal action of the compositions is

described in the application, but not explicitly for mixtures comprising N-{2-[3-chloro-5-

(trifluoromethyl)-2-pyridinyl]ethyl}-2-trifluoromethylbenzamide.

WO2009/023721 describes nematicidal compositions comprising a wide range of heterocyclic

compounds according to a formula (I). Tioxazafen is described in the reference as example No 1822, it

has the IUPAC name 3-phenyl-5-(2-thienyl)-l,2,4-oxadiazole (CAS-No 330459-31-9).

Reduced phytotoxicity effects can be defined as uniform germination, seedling emergence, seedling

vigor such as increased hypocotyl length, increased plant height, reduction in leaf deformity, decrease in

necrotic lesions, and overall increased size of plant structures such as cotyledons, unifoliates and

trifoliates as well as altered plant metabolism and gene expression. Reduced phytotoxicity effects may

comprise effects including but not limited to a higher percentage of healthy area of leaves or cotyledons,

an overall larger area of cotyledons, an increase of chlorophyll fluorescence, higher chlorophyll content,

a decrease of reactive oxygen species (ROS), and increased protein content. Reduced phytotoxicity

effects are measured typically in the presence of an active ingredient with a potential to have an impact

on phtyotoxicity in certain crops at certain concentrations at certain life stages. The activity of the active

ingredients and active ingredient compositions described in the prior art is good, but is capable of

improvement at low application rates in certain cases, especially in the context of nematode control.

The object of the present invention is therefore providing compositions with improved activity,

especially with regard to nematodes. Another object of the present invention is providing compositions
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having positive effects on plant health and vigour like for example reduced phytotoxicity effects on

crops.

Surprisingly, it has now been found that compositions comprising

(I) N-{2-[3-chloro-5-(tri thylbenzamide of formula (I)

(Fluopyram)

and also its N-oxides;

and

(II) 3-phenyl-5-(2-thienyl)-l,2,4-oxadiazole of formula (II)

(Tioxazafen)

are very well suited to the control of nematodes, in foliar and soil application, particularly in the context

of seed treatment, and also having positive effects on plant health and vigour like for example reduced

phytotoxicity effects.

Surprisingly, the nematicidal action of the composition comprising Fluopyram and Tioxazafen,

particularly after soil application, is substantially higher than the sum of the actions of the individual

active ingredients. The effect is an unpredictable true synergistic effect, and not merely a

supplementation of action. Moreover, the compositions comprising Fluopyram and Tioxazafen are

suitable for having reduced phytotoxicity effects.

The compositions comprising Fluopyram and Tioxazafen may also, furthermore, comprise other, admix

components with fungicidal, acaricidal, nematicidal or insecticidal activity.

In the context of the present invention, "control of nematodes" means a significant prevention of

nematode damage in a plant compared with the untreated plant, preferably a significant reduction (by



25-50 %), compared with the untreated plant (100%), more preferably a significant reduction (by 40-

79%), compared with the untreated plant (100%); even more preferably, the damage by nematodes is

entirely suppressed (by 70-100%).

In the context of the present invention, "reduction of phytotoxicity effects" means a significant reduction

of phytotoxicity effects in a plant compared with the untreated plant, preferably a significant reduction

(by 25-50 %), compared with the untreated plant (100%), more preferably a significant reduction (by

40-79%), compared with the untreated plant (100%); even more preferably, reduction of phytotoxicity

effects are entirely suppressed (by 70-100%).

In the context of the present invention the term "Phytotoxicity effects" refers to the negative effects of

compounds causing damage eg necrosis, bleaching, wilting on plants, in particular on developing plants

like seedlings. Phytotoxicity effects are in general evaluated by visual inspection.

If the active ingredients are present in particular weight ratios in the active ingredient combinations of

the invention, the improved action is apparent with particular clarity. However, within the active

ingredient combinations, the weight ratios of the active ingredients can be varied within a relatively

wide range. In general the combinations of Fluopyram and Tioxazafen are 500 : 1 to 1 : 500, preferably

125 : 1 to 1 : 125, more preferably 75 : 1 to 1 : 75, even more preferably 25 : 1 to 1 : 25, most preferably

10 : 1 to 1 : 10.

Nematodes

The compositions comprising Fluopyram and Tioxazafen combine good tolerance by plants with

suitability for controlling nematodes, which are prevalent in viticulture, fruit growing, agriculture,

horticulture, and forestry. They can be used with preference as crop protection compositions. They are

active against normally sensitive species and resistant species, and also against all or individual

development stages. The aforementioned pests include the following:

All species of plant-parasitic nematodes may in principle be controlled using the active ingredient

combinations of the invention. The active ingredient combinations of the invention prove particularly

advantageous in the control of nematodes selected from the group consisting of the following:

Aglenchus agricola, Anguina tritici, Aphelenchoides arachidis, Aphelenchoides fragariae, Belonolaimus

gracilis, Belonolaimus longicaudatus, Belonolaimus nortoni, Cacopaurus pestis, Criconemella curvata,

Criconemella onoensis, Criconemella ornata, Criconemella rusium, Criconemella xenoplax (=

Mesocriconema xenoplax) and Criconemella spp. in general, Criconemoides ferniae, Criconemoides

onoense, Criconemoides ornatum and Criconemoides spp. in general, Ditylenchus destructor,

Ditylenchus dipsaci, Ditylenchus myceliophagus and Ditylenchus spp. in general, Dolichodorus

heterocephalus, Globodera pallida (= Heterodera pallida), Globodera rostochiensis, Globodera

solanacearum, Globodera tabacum, Globodera virginiae, Helicotylenchus digonicus, Helicotylenchus



dihystera, Helicotylenchus erythrine, Helicotylenchus multicinctus, Helicotylenchus nannus,

Helicotylenchus pseudorobustus and Helicotylenchus spp. in general, Hemicriconemoides,

Hemicycliophora arenaria, Hemicycliophora nudata, Hemicycliophora parvana, Heterodera avenae,

Heterodera cruciferae, Heterodera glycines, Heterodera oryzae, Heterodera schachtii, Heterodera zeae

and Heterodera spp. in general, Hoplolaimus aegyptii, Hoplolaimus californicus, Hoplolaimus

columbus, Hoplolaimus galeatus, Hoplolaimus indicus, Hoplolaimus magnistylus, Hoplolaimus

pararobustus, Longidorus africanus, Longidorus breviannulatus, Longidorus elongatus, Longidorus

laevicapitatus, Longidorus vineacola and Longidorus spp. in general, Meloidogyne acronea,

Meloidogyne africana, Meloidogyne arenaria, Meloidogyne arenaria thamesi, Meloidogyne artiella,

Meloidogyne chitwoodi, Meloidogyne coffeicola, Meloidogyne ethiopica, Meloidogyne exigua,

Meloidogyne graminicola, Meloidogyne graminis, Meloidogyne hapla, Meloidogyne incognita,

Meloidogyne incognita acrita, Meloidogyne javanica, Meloidogyne kikuyensis, Meloidogyne naasi,

Meloidogyne paranaensis, Meloidogyne thamesi and Meloidogyne spp. in general, Meloinema spp.,

Nacobbus aberrans, Neotylenchus vigissi, Paraphelenchus pseudoparietinus, Paratrichodorus allius,

Paratrichodorus lobatus, Paratrichodorus minor, Paratrichodorus nanus, Paratrichodorus porosus,

Paratrichodorus teres and Paratrichodorus spp. in general, Paratylenchus hamatus, Paratylenchus

minutus, Paratylenchus projectm and Paratylenchus spp. in general, Pratylenchus agilis, Pratylenchus

alleni, Pratylenchus andinus, Pratylenchus brachyurus, Pratylenchus cerealis, Pratylenchus coffeae,

Pratylenchus crenatus, Pratylenchus delattrei, Pratylenchus giibbicaudatus, Pratylenchus goodeyi,

Pratylenchus hamatus, Pratylenchus hexincisus, Pratylenchus loosi, Pratylenchus neglectus,

Pratylenchus penetrans, Pratylenchus pratensis, Pratylenchus scribneri, Pratylenchus teres,

Pratylenchus thornei, Pratylenchus vulnus, Pratylenchus zeae and Pratylenchus spp. in general,

Pseudohalenchus minutus, Psilenchus magnidens, Psilenchus tumidus, Punctodera chalcoensis,

Quinisulcius acutus, Radopholus citrophilus, Radopholus similis, Rotylenchulus borealis, Rotylenchulus

parvus, Rotylenchulus reniformis and Rotylenchulus spp. in general, Rotylenchus laurentinus,

Rotylenchus macrodoratus, Rotylenchus robustus, Rotylenchus uniformis and Rotylenchus spp. in

general, Scutellonema brachyurum, Scutellonema bradys, Scutellonema clathricaudatum and

Scutellonema spp. in general, Subanguina radiciola, Tetylenchus nicotianae, Trichodorus cylindricus,

Trichodorus minor, Trichodorus primitivus, Trichodorus proximus, Trichodorus similis, Trichodorus

sparsus and Trichodorus spp. in general, Tylenchorhynchus agri, Tylenchorhynchus brassicae,

Tylenchorhynchus clarus, Tylenchorhynchus claytoni, Tylenchorhynchus digitatus, Tylenchorhynchus

ebriensis, Tylenchorhynchus maximus, Tylenchorhynchus nudus, Tylenchorhynchus vulgaris and

Tylenchorhynchus spp. in general, Tylenchulus semipenetrans, Xiphinema americanum, Xiphinema

brevicolle, Xiphinema dimorphicaudatum, Xiphinema index and Xiphinema spp. in general.

The active ingredient combinations of the invention prove especially advantageous in the control of

nematodes selected from the group consisting of the following: Meloidogyne spp., such as Meloidogyne

incognita, Meloidogyne javanica, Meloidogyne hapla, Meloidogyne arenaria; Ditylenchus ssp., such as

Ditylenchus dipsaci, Ditylelenchus destructor; Pratylenchus ssp., such as Pratylenchus penetrans,

Pratylenchus fallax, Pratylenchus coffeae, Pratylenchus loosi, Pratylenchus vulnus; Globodera spp.,



such as Globodera rostochiensis, Globodera pallida etc.; Heterodera spp. , such as Heterodera glycines,

Heterodera schachtii etc.; Aphelenchoides spp., such as Aphelenchoides besseyi, Aphelenchoides

ritzemabosi, Aphelenchoides fragarieae; Aphelenchus ssp., such as Aphelenchus avenae; Radopholus

ssp., such as Radopholus similis; Tylenchulus ssp., such as Tylenchulus semipenetrans; Rotylenchulus

ssp. , such as Rotylenchulus reniformis; Bursaphelenchus spp., such as Bursaphelenchus xylophilus,

Aphelenchoides spp., Longidorus spp., Xiphinema spp., Trichodorus spp..

Pathosystems

Compositions comprising Fluopyram and Tioxazafen are particularly useful in controlling nematodes in

coffee belonging to at least one species selected from the group of the phytoparasitic nematodes

consisting of Pratylenchus brachyurus, Pratylenchus coffeae, Meloidogyne exigua, Meloidogyne

incognita, Meloidogyne coffeicola, Helicotylenchus spp. and also consisting of Meloidogyne

paranaensis, Rotylenchus spp., Xiphinema spp., Tylenchorhynchus spp., Scutellonema spp..

Compositions comprising Fluopyram and Tioxazafen are particularly useful in controlling nematodes in

potato belonging to at least one species selected from the group of the phytoparasitic nematodes

consisting of Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus scribneri, Pratylenchus

penetrans, Pratylenchus coffeae, Ditylenchus dipsaci and also consisting of Pratylenchus alleni,

Pratylenchus andinus, Pratylenchus cerealis, Pratylenchus crenatus, Pratylenchus hexincisus,

Pratylenchus loosi, Pratylenchus neglectus, Pratylenchus teres, Pratylenchus thornei, Pratylenchus

vulnus, Belonolaimus longicaudatus, Trichodorus cylindricus, Trichodorus primitivus, Trichodorus

proximus, Trichodorus similis, Trichodorus sparsus, Paratrichodorus minor, Paratrichodorus allius,

Paratrichodorus nanus, Paratrichodorus teres, Meloidogyne arenaria, Meloidogyne hapla,

Meloidogyne thamesi, Meloidogyne incognita, Meloidogyne chitwoodi, Meloidogyne javanica,

Nacobbus aberrans, Globodera rostochiensis, Globodera pallida, Ditylenchus destructor, Radopholus

similis, Rotylenchulus reniformis, Neotylenchus vigissi, Paraphelenchus pseudoparietinus,

Aphelenchoides fragariae, Meloinema spp..

Compositions comprising Fluopyram and Tioxazafen are particularly useful in controlling nematodes in

tomato belonging to at least one species selected from the group of the phytoparasitic nematodes

consisting of Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne javanica, Meloidogyne

incognita, Pratylenchus penetrans and also consisting of Pratylenchus brachyurus, Pratylenchus

coffeae, Pratylenchus scribneri, Pratylenchus vulnus, Paratrichodorus minor, Meloidogyne exigua,

Nacobbus aberrans, Globodera solanacearum, Dolichodorus heterocephalus, Rotylenchulus reniformis.

Compositions comprising Fluopyram and Tioxazafen are particularly useful in controlling nematodes in

tomato belonging to at least one species selected from the group of the phytoparasitic nematodes

consisting of Helicotylenchulus sp., Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne javanica,

Meloidogyne incognita, Pratylenchus penetrans and also consisting of Pratylenchus brachyurus,



Pratylenchus coffeae, Pratylenchus scribneri, Pratylenchus vulnus, Paratrichodorus minor,

Meloidogyne exigua, Nacobbus aberrans, Globodera solanacearum, Dolichodorus heterocephalus,

Rotylenchulus reniformis.

Compositions comprising Fluopyram and Tioxazafen are particularly useful in controlling nematodes in

pepper belonging to at least one species selected from the group of the phytoparasitic nematodes

consisting of Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus scribneri, Pratylenchus

penetrans, Pratylenchus coffeae, Ditylenchus dipsaci and also consisting of Pratylenchus alleni,

Pratylenchus andinus, Pratylenchus cerealis, Pratylenchus crenatus, Pratylenchus hexincisus,

Pratylenchus loosi, Pratylenchus neglectus, Pratylenchus teres, Pratylenchus thornei, Pratylenchus

vulnus, Belonolaimus longicaudatus, Trichodorus cylindricus, Trichodorus primitivus, Trichodorus

proximus, Trichodorus similis, Trichodorus sparsus, Paratrichodorus minor, Paratrichodorus allius,

Paratrichodorus nanus, Paratrichodorus teres, Meloidogyne arenaria, Meloidogyne hapla,

Meloidogyne thamesi, Meloidogyne incognita, Meloidogyne chitwoodi, Meloidogyne javanica,

Nacobbus aberrans, Globodera rostochiensis, Globodera pallida, Ditylenchus destructor, Radopholus

similis, Rotylenchulus reniformis, Neotylenchus vigissi, Paraphelenchus pseudoparietinus,

Aphelenchoides fragariae, Meloinema spp.

Compositions comprising Fluopyram and Tioxazafen are particularly useful in controlling nematodes in

carrots belonging to at least one species selected from the group of the phytoparasitic nematodes

consisting of Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus scribneri, Pratylenchus

penetrans, Pratylenchus coffeae, Ditylenchus dipsaci and also consisting of Pratylenchus alleni,

Pratylenchus andinus, Pratylenchus cerealis, Pratylenchus crenatus, Pratylenchus hexincisus,

Pratylenchus loosi, Pratylenchus neglectus, Pratylenchus teres, Pratylenchus thornei, Pratylenchus

vulnus, Belonolaimus longicaudatus, Trichodorus cylindricus, Trichodorus primitivus, Trichodorus

proximus, Trichodorus similis, Trichodorus sparsus, Paratrichodorus minor, Paratrichodorus allius,

Paratrichodorus nanus, Paratrichodorus teres, Meloidogyne arenaria, Meloidogyne hapla,

Meloidogyne thamesi, Meloidogyne incognita, Meloidogyne chitwoodi, Meloidogyne javanica,

Nacobbus aberrans, Globodera rostochiensis, Globodera pallida, Ditylenchus destructor, Radopholus

similis, Rotylenchulus reniformis, Neotylenchus vigissi, Paraphelenchus pseudoparietinus,

Aphelenchoides fragariae, Meloinema spp..

Compositions comprising Fluopyram and Tioxazafen are particularly useful in controlling nematodes in

onions belonging to at least one species selected from the group of the phytoparasitic nematodes

consisting of Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus scribneri, Pratylenchus

penetrans, Pratylenchus coffeae, Ditylenchus dipsaci and also consisting of Pratylenchus alleni,

Pratylenchus andinus, Pratylenchus cerealis, Pratylenchus crenatus, Pratylenchus hexincisus,

Pratylenchus loosi, Pratylenchus neglectus, Pratylenchus teres, Pratylenchus thornei, Pratylenchus

vulnus, Belonolaimus longicaudatus, Trichodorus cylindricus, Trichodorus primitivus, Trichodorus

proximus, Trichodorus similis, Trichodorus sparsus, Paratrichodorus minor, Paratrichodorus allius,



Paratrichodorus nanus, Paratrichodorus teres, Meloidogyne arenaria, Meloidogyne hapla,

Meloidogyne thamesi, Meloidogyne incognita, Meloidogyne chitwoodi, Meloidogyne javanica,

Nacobbus aberrans, Globodera rostochiensis, Globodera pallida, Ditylenchus destructor, Radopholus

similis, Rotylenchulus reniformis, Neotylenchus vigissi, Paraphelenchus pseudoparietinus,

Aphelenchoides fragariae, Meloinema spp..

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in cucurbits belonging to at least one species selected from the group of the phytoparasitic

nematodes consisting of Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne javanica,

Meloidogyne incognita, Rotylenchulus reniformis and also consisting of Pratylenchus thornei.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in cucurbits belonging to at least one species selected from the group of the phytoparasitic

nematodes consisting of Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne javanica,

Rotylenchulus reniformis and also consisting of Pratylenchus thornei.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in cotton belonging to at least one species selected from the group of the phytoparasitic

nematodes consisting of Belonolaimus longicaudatus, Meloidogyne incognita, Hoplolaimus columbus,

Hoplolaimus galeatus, Rotylenchulus reniformis.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in corn belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Belonolaimus longicaudatus, Paratrichodorus minor and also

consisting of Pratylenchus brachyurus, Pratylenchus delattrei, Pratylenchus hexincisus, Pratylenchus

penetrans, Pratylenchus zeae, (Belonolaimus gracilis), Belonolaimus nortoni, Longidorus

breviannulatus, Meloidogyne arenaria, Meloidogyne arenaria thamesi, Meloidogyne graminis,

Meloidogyne incognita, Meloidogyne incognita acrita, Meloidogyne javanica, Meloidogyne naasi,

Heterodera avenae, Heterodera oryzae, Heterodera zeae, Punctodera chalcoensis, Ditylenchus dipsaci,

Hoplolaimus aegyptii, Hoplolaimus magnistylus, Hoplolaimus galeatus, Hoplolaimus indicus,

Helicotylenchus digonicus, Helicotylenchus dihystera, Helicotylenchus pseudorobustus, Xiphinema

americanum, Dolichodorus heterocephalus, Criconemella ornata, Criconemella onoensis, Radopholus

similis, Rotylenchulus borealis, Rotylenchulus parvus, Tylenchorhynchus agri, Tylenchorhynchus

clarus, Tylenchorhynchus claytoni, Tylenchorhynchus maximus, Tylenchorhynchus nudus,

Tylenchorhynchus vulgaris, Quinisulcius acutus, Paratylenchus minutus, Hemicycliophora parvana,

Aglenchus agricola, Anguina tritici, Aphelenchoides arachidis, Scutellonema brachyurum, Subanguina

radiciola.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in soybean belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus



penetrans, Pratylenchus scribneri, Belonolaimus longicaudatus, Heterodera glycines, Hoplolaimus

columbus and also consisting of Pratylenchus coffeae, Pratylenchus hexincisus, Pratylenchus neglectus,

Pratylenchus crenatus, Pratylenchus alleni, Pratylenchus agilis, Pratylenchus zeae, Pratylenchus

vulnus, (Belonolaimus gracilis), Meloidogyne arenaria, Meloidogyne incognita, Meloidogyne javanica,

Meloidogyne hapla, Hoplolaimus columbus, Hoplolaimus galeatus, Rotylenchulus reniformis.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in soybean belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus

penetrans, Pratylenchus scribneri, Belonolaimus longicaudatus, Hoplolaimus columbus and also

consisting of Pratylenchus coffeae, Pratylenchus hexincisus, Pratylenchus neglectus, Pratylenchus

crenatus, Pratylenchus alleni, Pratylenchus agilis, Pratylenchus zeae, Pratylenchus vulnus,

(Belonolaimus gracilis), Meloidogyne arenaria, Meloidogyne incognita, Meloidogyne javanica,

Meloidogyne hapla, Hoplolaimus columbus, Hoplolaimus galeatus, Rotylenchulus reniformis.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in tobacco belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Meloidogyne incognita, Meloidogyne javanica and also consisting of

Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus hexincisus, Pratylenchus penetrans,

Pratylenchus neglectus, Pratylenchus crenatus, Pratylenchus thornei, Pratylenchus vulnus,

Pratylenchus zeae, Longidorus elongatu, Paratrichodorus lobatus, Trichodorus spp., Meloidogyne

arenaria, Meloidogyne hapla, Globodera tabacum, Globodera solanacearum, Globodera virginiae,

Ditylenchus dipsaci, Rotylenchus spp., Helicotylenchus spp., Xiphinema americanum, Criconemella

spp., Rotylenchulus reniformis, Tylenchorhynchus claytoni, Paratylenchus spp., Tetylenchus nicotianae.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in citrus belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Pratylenchus coffeae and also consisting of Pratylenchus

brachyurus, Pratylenchus vulnus, Belonolaimus longicaudatus, Paratrichodorus minor,

Paratrichodorus porosus, Trichodorus spp., Meloidogyne incognita, Meloidogyne incognita acrita,

Meloidogyne javanica, Rotylenchus macrodoratus, Xiphinema americanum, Xiphinema brevicolle,

Xiphinema index, Criconemella spp., Hemicriconemoides, (Radopholus similis), Radopholus citrophilus,

Hemicycliophora arenaria, Hemicycliophora nudata, Tylenchulus semipenetrans.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in banana belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Pratylenchus coffeae, Radopholus similis and also consisting of

Pratylenchus giibbicaudatus, Pratylenchus loosi, Meloidogyne spp., Helicotylenchus multicinctus,

Helicotylenchus dihystera, Rotylenchulus spp..



Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in pine apple belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Pratylenchus zeae, Pratylenchus pratensis, Pratylenchus brachyurus,

Pratylenchus goodeyi, Meloidogyne spp., Rotylenchulus reniformis and also consisting of Longidorus

elongatus, Longidorus laevicapitatus, Trichodorus primitivus, Trichodorus minor, Heterodera spp.,

Ditylenchus myceliophagus, Hoplolaimus californicus, Hoplolaimus pararobustus, Hoplolaimus

indicus, Helicotylenchus dihystera, Helicotylenchus nannus, Helicotylenchus multicinctus,

Helicotylenchus erythrine, Xiphinema dimorphicaudatum, Radopholus similis, Tylenchorhynchus

digitatus, Tylenchorhynchus ebriensis, Paratylenchus minutus, Scutellonema clathricaudatum,

Scutellonema bradys, Psilenchus tumidus, Psilenchus magnidens, Pseudohalenchus minutus,

Criconemoides ferniae, Criconemoides onoense, Criconemoides ornatum.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in sugarcane belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Pratylenchus brachyurus, Pratylenchus pratensis, Pratylenchus

scribneri, Pratylenchus penetrans, Pratylenchus coffeae, Ditylenchus dipsaci and also consisting of

Pratylenchus alleni, Pratylenchus andinus, Pratylenchus cerealis, Pratylenchus crenatus, Pratylenchus

hexincisus, Pratylenchus loosi, Pratylenchus neglectus, Pratylenchus teres, Pratylenchus thornei,

Pratylenchus vulnus, Meloidogyne arenaria, Meloidogyne acronea, Meloidogyne artiella, Meloidogyne

incognita, Meloidogyne graminicola, Meloidogyne javanica, Meloidogyne thamesi, Meloidogyne hapla,

Meloidogyne ethiopica, Meloidogyne africana, Meloidogyne kikuyensis, Helicotylenchus digonicus,

Helicotylenchus dihystera, Helicotylenchus pseudorobustus, Rotylenchulus borealis, Rotylenchulus

parvus, Rotylenchulus reniformis, Scutellonema brachyurum.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in grapes belonging to at least one species selected from the group of the phytoparasitic

nematodes, especially consisting of Pratylenchus vulnus, Meloidogyne arenaria, Meloidogyne incognita,

Meloidogyne javanica, Xiphinema americanum, Xiphinema index and also consisting of Pratylenchus

pratensis, Pratylenchus scribneri, Pratylenchus neglectus, Pratylenchus brachyurus, Pratylenchus

thornei, Tylenchulus semipenetrans.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in tree crops - pome fruits, belonging to at least one species selected from the group of the

phytoparasitic nematodes, especially consisting of Pratylenchus penetrans and also consisting of

Pratylenchus vulnus, Longidorus elongatus, Meloidogyne incognita, Meloidogyne hapla.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in tree crops - stone fruits, belonging to at least one species selected from the group of the

phytoparasitic nematodes, especially consisting of Pratylenchus penetrans, Pratylenchus vulnus,

Meloidogyne arenaria, Meloidogyne hapla, Meloidogyne javanica, Meloidogyne incognita,



Criconemella xenoplax and also consisting of Pratylenchus brachyurus, Pratylenchus coffeae,

Pratylenchus scribneri, Pratylenchus zeae, Belonolaimus longicaudatus, Helicotylenchus dihystera,

Xiphinema americanum, Criconemella curvata, Tylenchorhynchus claytoni, Paratylenchus hamatus,

Paratylenchus projectus, Scutellonema brachyurum, Hoplolaimus galeatus.

Compositions comprising Fluopyram and Tioxazafen are very particularly useful in controlling

nematodes in tree crops - nuts, belonging to at least one species selected from the group of the

phytoparasitic nematodes, especially consisting of Trichodorus spp., Criconemella rusium and also

consisting of Pratylenchus vulnus, Paratrichodorus spp., Meloidogyne incognita, Helicotylenchus spp.,

Tylenchorhynchus spp., Cacopaurus pestis.

Crops

The crops to be protected, which have only been described in a general manner, are differentiated and

specified below. Thus, with regard to use, vegetables are understood to mean, for example, fruit

vegetables and flower-heads as vegetables, for example carrots, bell peppers, chilli peppers, tomatoes,

aubergines, cucumbers, cucurbits, courgettes, beets, broad beans, runner beans, bush beans, peas,

artichokes, maize;

but also leafy vegetables, for example lettuce, chicory, endives, cress, rocket salad, field salad, iceberg

lettuce, leek, spinach, swiss chard;

additionally tuber vegetables, root vegetables and stem vegetables, for example celeriac, beetroot,

carrots, garden radish, horseradish, potatoes, salsify, asparagus, table beet, palm shoots, bamboo shoots,

and also bulb vegetables, for example onions, leek, fennel, garlic;

additionally brassica vegetables, such as cauliflower, broccoli, kohlrabi, red cabbage, white cabbage,

green cabbage, savoy cabbage, brussels sprouts, Chinese cabbage.

With regard to use, perennial crops are understood to mean citrus fruit, for example oranges, grapefruit,

mandarins, lemons, limes, bitter oranges, kumquats, satsumas;

but also pome fruit, for example apples, pears and quince, and stone fruit, for example peaches,

nectarines, cherries, plums, common plums, apricots;

additionally grapevine, hops, olives, tea, soya, oilseed rape, cotton, sugar cane, tobacco and tropical

crops, for example mangoes, papayas, figs, pineapples, dates, bananas, durians, kakis, coconuts, cacao,

coffee, avocados, lychees, maracujas, guavas,

and also almonds and nuts, for example hazelnuts, walnuts, pistachios, cashew nuts, brazil nuts, pecan

nuts, butter nuts, chestnuts, hickory nuts, macadamia nuts, peanuts,



and additionally also soft fruit, for example blackcurrants, gooseberries, raspberries, blackberries,

blueberries, strawberries, red bilberries, kiwis, cranberries.

With regard to use, ornamental plants are understood to mean annual and perennial plants, for example

cut flowers, for example roses, carnations, gerbera, lilies, marguerites, chrysanthemums, tulips,

daffodils, anemones, poppies, amaryllis, dahlias, azaleas, malves, but also, for example, bedding plants,

potted plants and shrubs, for example roses, tagetes, pansies, geraniums, fuchsias, hibiscus,

chrysanthemums, busy lizzies, cyclamen, african violets, sunflowers, begonias, in ornamental lawns, in

golf lawns, but also in cereals such as barley, wheat, rye, triticale, oats, in rice, in millet, in maize,

additionally, for example, bushes and conifers, for example fig trees, rhododendron, spruce trees, fir

trees, pine trees, yew trees, juniper trees, stone pines, rose bays.

With regard to use, spices are understood to mean annual and perennial plants, for example aniseed,

chilli pepper, bell pepper, pepper, vanilla, marjoram, thyme, cloves, juniper berries, cinnamon, tarragon,

coriander, saffron, ginger.

The crops to be protected are highlighted in particular as follows: bell peppers, chilli peppers, tomatoes,

aubergines, cucumbers, cucurbits, courgettes, artichokes, maize, celeriac, beetroot, carrots, garden

radish, horseradish, salsifies, asparagus, table beet, palm shoots, bamboo shoots, onions, leek, oranges,

grapefruit, mandarins, lemons, limes, bitter oranges, kumquats, satsumas, apples, pears, and quince, and

stone fruit, such as, for example, peaches, nectarines, cherries, plums, common plums, apricots,

grapevine, hops, soya, oilseed rape, cotton, sugar cane, beet, potatoes, tobacco, hazelnuts, walnuts,

pistachios, cashew nuts, brazil nuts, pecan nuts, butter nuts, chestnuts, hickory nuts, macadamia nuts,

peanuts, roses, carnations, gerbera, lilies, marguerites, chrysanthemums, tulips, daffodils, anemones,

poppies, amaryllis, dahlias, azaleas, malves, barley, wheat, rye, triticale, oats, rice, millet, maize.

According to the invention, it is possible to treat all plants and plant parts. Plants are understood here to

mean all plants and plant populations such as desired and undesired wild plants or crop plants (including

naturally occurring crop plants). Crop plants may be plants which can be obtained by conventional

breeding and optimization methods or by biotechnological and genetic engineering methods or

combinations of these methods, including the transgenic plants and including the plant cultivars which

can or cannot be protected by plant breeders' certificates.

GMOs

In a further preferred embodiment, transgenic plants and plant cultivars which have been obtained by

genetic engineering methods, if appropriate in combination with conventional methods (Genetically

Modified Organisms), and parts thereof are treated. The terms "parts" and "plant parts" have been

explained above.
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More preferably, plants of the plant cultivars which are in each case commercially available or in use are

treated in accordance with the invention.

According to the invention all plants and plant parts can be treated. By plants is meant all plants and

plant populations such as desirable and undesirable wild plants, cultivars and plant varieties (whether or

not protectable by plant varietal property or plant breeder's rights). Cultivars and plant varieties can be

plants obtained by conventional propagation and breeding methods which can be assisted or

supplemented by one or more biotechnological methods such as by use of double haploids, protoplast

fusion, random and directed mutagenesis, molecular or genetic markers or by bioengineering and

genetic engineering methods. By plant parts are meant all above-ground and below-ground parts and

organs of plants such as shoot, leaf, blossom and root, where for example leaves, needles, stems,

branches, flowers, fruiting bodies, fruits and seed and also roots, corms and rhizomes are listed. Crops

and vegetative and generative propagating material, for example cuttings, corms, rhizones, runners and

seeds, also belong to plant parts.

Among the plants that can be protected by the method according to the invention, mention may be made

of major field crops such as maize, soya bean, cotton, Brassica oilseeds such as Brassica napus (e.g.

canola), Brassica rapa, B. juncea (e.g. mustard) and Brassica carinata, rice, wheat, sugar beet, sugar

cane, oats, rye, barley, millet, triticale, flax, vine and various fruits and vegetables of various botanical

taxa such as Rosaceae sp. (for instance pome fruit such as apples and pears, but also stone fruit such as

apricots, cherries, almonds and peaches, soft fruits such as strawberries), Ribesioidae sp., Juglandaceae

sp., Betulaceae sp., Anacardiaceae sp., Fagaceae sp., Moraceae sp., Oleaceae sp., Actinidaceae sp.,

Lauraceae sp., Musaceae sp. (for instance banana trees and plantings), Rubiaceae sp. (for instance

coffee), Theaceae sp., Sterculiceae sp., Rutaceae sp. (for instance lemons, oranges and grapefruit);

Solanaceae sp. (for instance tomatoes, potatoes, peppers, eggplant), Liliaceae sp., Compositiae sp. (for

instance lettuce, artichoke and chicory - including root chicory, endive or common chicory),

Umbelliferae sp. (for instance carrot, parsley, celery and celeriac), Cucurbitaceae sp. (for instance

cucumber - including pickling cucumber, squash, watermelon, gourds and melons), Alliaceae sp. (for

instance onions and leek), Cruciferae sp. (for instance white cabbage, red cabbage, broccoli, cauliflower,

brussel sprouts, pak choi, kohlrabi, radish, horseradish, cress, Chinese cabbage), Leguminosae sp. (for

instance peanuts, peas and beans - such as climbing beans and broad beans), Chenopodiaceae sp. (for

instance Swiss chard, white cabbage spinach, beetroots), Malvaceae (for instance okra), Asparagaceae

(for instance asparagus); horticultural and forest crops; ornamental plants; and also genetically modified

homologs of these crops.

The method of treatment according to the invention can be used in the treatment of genetically modified

organisms (GMOs), e.g. plants or seeds. Genetically modified plants (or transgenic plants) are plants of

which a heterologous gene has been stably integrated into the genome. The expression "heterologous

gene" essentially means a gene which is provided or assembled outside the plant and when introduced in



the nuclear, chloroplastic or mitochondrial genome gives the transformed plant new or improved

agronomic or other properties by expressing a protein or polypeptide of interest or by downregulating or

silencing other gene(s) which are present in the plant (using, for example, antisense technology,

cosuppression technology or RNA interference - RNAi - technology). A heterologous gene that is

located in the genome is also called a transgene. A transgene that is defined by its particular location in

the plant genome is called a transformation event or transgenic event.

Depending on the plant species or plant cultivars, their location and growth conditions (soils, climate,

vegetation period, nutrition), the treatment according to the invention may also result in superadditive

("synergistic") effects. Thus, for example, reduced application rates and/or a widening of the activity

spectrum and/or an increase in the activity of the active compounds and compositions which can be used

according to the invention, better plant growth, increased tolerance to high or low temperatures,

increased tolerance to drought or to water or soil salt content, increased flowering performance, easier

harvesting, accelerated maturation, higher harvest yields, bigger fruits, larger plant height, greener leaf

color, earlier flowering, higher quality and/or a higher nutritional value of the harvested products, higher

sugar concentration within the fruits, better storage qualities and/or processability of the harvested

products are possible, which exceed the effects which were actually to be expected.

At certain application rates, the compositions comprising Fluopyram and Tioxazafen may also have a

strengthening effect in plants. Accordingly, they are suitable for mobilizing the defense system of the

plant against attack by nematodes. This may, if appropriate, be one of the reasons of the enhanced

activity of the combinations, for example against nematodes. Plant-strengthening (resistance-inducing)

substances are to be understood as meaning, also those substances or combinations of substances which

are capable of stimulating the defense system of plants in such a way that, when subsequently inoculated

with unwanted microorganisms, the treated plants display a substantial degree of resistance to these

microorganisms. In the present case, unwanted microorganisms are to be understood as meaning

phytopathogenic fungi, bacteria and viruses. Thus, the substances according to the invention can be

employed for protecting plants against attack by the abovementioned pathogens within a certain period

of time after the treatment. The period of time within which protection is effected generally extends

from 1 to 10 days, preferably 1 to 7 days, after the treatment of the plants with the active ingredients.

Plants and plant cultivars which are preferably treated according to the invention include all plants

which have genetic material which imparts particularly advantageous, useful traits to these plants

(whether obtained by breeding and/or biotechnological means).

Plants and plant cultivars which are also preferably treated according to the invention are resistant

against one or more biotic stresses, i.e. said plants show a better defense against animal and microbial

pests, such as against nematodes, insects, mites, phytopathogenic fungi, bacteria, viruses and/or viroids.
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For example, examples of nematode -resistant plants are described in US patent application

Nos 11/765,491, 11/765,494, 10/926,819, 10/782,020, 12/032,479, 10/783,417, 10/782,096,

11/657,964, 12/192,904, 11/396,808, 12/166,253, 12/166,239, 12/166,124, 12/166,209, 11/762,886,

12/364,335, 11/763,947, 12/252,453, 12/209,354, 12/491,396 or 12/497,221.

Transgenic crop plants that can be treated in accordance with the invention are preferably plants which

comprise transformation events (transformation-integration events) or a combination of transformation

events (transformation-integration events) and which, for example, are listed in the databases for various

national or regional registration authorities, including event 1143-14A (cotton, insect control, not filed,

described in WO2006/128569); event 1143-51B (cotton, insect control, not filed, described in

WO2006/128570); event 1445 (cotton, herbicide tolerance, not filed, described in US2002120964 or

WO2002/034946); event 17053 (rice, herbicide tolerance, filed as PTA-9843, described in

WO2010/1 17737); event 17314 (rice, herbicide tolerance, filed as PTA-9844, described in

WO2010/1 17735); event 281-24-236 (cotton, insect control - herbicide tolerance, filed as PTA-6233,

described in WO2005/1 03266 or US20052 16969); event 3006-210-23 (cotton, insect control - herbicide

tolerance, filed as PTA-6233, described in US2007143876 or WO2005/103266); event 3272 (maize,

quality trait, filed as PTA-9972, described in WO2006098952 or US2006230473); event 40416 (maize,

insect control - herbicide tolerance, filed as ATCC PTA-11508, described in WO201 1/075593); event

43A47 (maize, insect control - herbicide tolerance, filed as ATCC PTA- 11509, described in

WO201 1/075595); event 5307 (maize, insect control, filed as ATCC PTA-9561, described in

WO20 10/0778 16); event ASR-368 [bent grass, herbicide tolerance, filed as ATCC PTA-4816, described

in US2006 162007 or WO2004053062]; event B16 (maize, herbicide tolerance, not filed, described in

US2003 126634); event BPS-CV127-9 (soya bean, herbicide tolerance, filed as NCIMB No. 41603,

described in WO2010/080829); event CE43-67B (cotton, insect control, filed as DSM ACC2724,

described in US2009217423 or WO2006/128573); event CE44-69D (cotton, insect control, not filed,

described in US20 100024077); event CE44-69D (cotton, insect control, not filed, described in

WO2006/128571); event CE46-02A (cotton, insect control, not filed, described in WO2006/128572);

event COT102 (cotton, insect control, not filed, described in US2006130175 or WO2004039986); event

COT202 (cotton, insect control, not filed, described in US2007067868 or WO2005054479); event

COT203 (cotton, insect control, not filed, described in WO2005/054480); event DAS40278 (maize,

herbicide tolerance, filed as ATCC PTA-10244, described in WO20 11/022469); event DAS-59122-7

(maize, insect control - herbicide tolerance, filed as ATCC PTA 11384, described in US2006070139);

event DAS-59132 (maize, insect control - herbicide tolerance, not filed, described in WO2009/100188);

event DAS68416 (soya bean, herbicide tolerance, filed as ATCC PTA-10442, described in

WO201 1/066384 or WO201 1/066360); event DP-098140-6 (maize, herbicide tolerance, filed as ATCC

PTA-8296, described in US2009137395 or WO2008/1 12019); event DP-305423-1 (soya bean, quality

trait, not filed, described in US2008312082 or WO2008/054747); event DP-32138-1 (maize, hybrid

system, filed as ATCC PTA-9158, described in US20090210970 or WO2009/103049); event DP-



356043-5 (soya bean, herbicide tolerance, filed as ATCC PTA-8287, described in US201001 84079 or

WO2008/002872); event EE-1 (aubergine, insect control, not filed, described in WO2007/091277);

event FI117 (maize, herbicide tolerance, filed as ATCC 209031, described in US2006059581 or

WO1998/044140); event GA21 (maize, herbicide tolerance, filed as ATCC 209033, described in

US2005086719 or WO1998/044140); event GG25 (maize, herbicide tolerance, filed as ATCC 209032,

described in US2005188434 or WO1998/044140); event GHB119 (cotton, insect control - herbicide

tolerance, filed as ATCC PTA-8398, described in WO2008/151780); event GHB614 (cotton, herbicide

tolerance, filed as ATCC PTA-6878, described in US2010050282 or WO2007/017186); event GJ11

(maize, herbicide tolerance, filed as ATCC 209030, described in US2005188434 or WO1998/044140);

event GM RZ13 (sugar beet, virus resistance, filed as NCIMB-41601, described in WO2010/076212);

event H7-1 (sugar beet, herbicide tolerance, filed as NCIMB 41158 or NCIMB 41159, described in

US2004 172669 or WO2004/074492); event JOPLIN1 (wheat, fungus resistance, not filed, described in

US2008064032); event LL27 (soya bean, herbicide tolerance, filed as NCIMB41658, described in

WO2006/108674 or US2008320616); event LL55 (soya bean, herbicide tolerance, filed as NCIMB

41660, described in WO2006/108675 or US2008196127); event LLcotton25 (cotton, herbicide

tolerance, filed as ATCC PTA-3343, described in WO2003013224 or US2003097687); event

LLRICE06 (rice, herbicide tolerance, filed as ATCC-23352, described in US6468747 or

WO2000/026345); event LLRICE601 (rice, herbicide tolerance, filed as ATCC PTA-2600, described in

US20082289060 or WO2000/026356); event LY038 (maize, quality trait, filed as ATCC PTA-5623,

described in US2007028322 or WO2005061720); event MIR162 (maize, insect control, filed as PTA-

8166, described in US2009300784 or WO2007/142840); event MIR604 (maize, insect control, not filed,

described in US2008167456 or WO2005 103301); event MON15985 (cotton, insect control, filed as

ATCC PTA-2516, described in US2004-250317 or WO2002/100163); event MON810 (maize, insect

control, not filed, described in US2002102582); event MON863 (maize, insect control, filed as ATCC

PTA-2605, described in WO2004/011601 or US2006095986); event MON87427 (maize, pollination

control, filed as ATCC PTA-7899, described in WO20 11/062904); event MON87460 (maize, stress

tolerance, filed as ATCC PTA-8910, described in WO2009/1 11263 or US201 10138504); event

MON87701 (soya bean, insect control, filed as ATCC PTA-8194, described in US2009130071 or

WO2009/064652); event MON87705 (soya bean, quality trait - herbicide tolerance, filed as ATCC

PTA-9241, described in US20100080887 or WO20 10/037016); event MON87708 (soya bean, herbicide

tolerance, filed as ATCC PTA9670, described in WO201 1/034704); event MON87754 (soya bean,

quality feature, filed as ATCC PTA-9385, described in WO20 10/024976); event MON87769 (soya

bean, quality trait, filed as ATCC PTA-8911, described in US201 10067141 or WO2009/102873); event

MON88017 (maize, insect control - herbicide tolerance, filed as ATCC PTA-5582, described in

US2008028482 or WO2005/059103); event MON88913 (cotton, herbicide tolerance, filed as ATCC

PTA-4854, described in WO2004/072235 or US2006059590); event MON89034 (maize, insect control,

filed as ATCC PTA-7455, described in WO2007/140256 or US2008260932); event MON89788 (soya
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bean, herbicide tolerance, filed as ATCC PTA-6708, described in US2006282915 or WO2006/130436);

event MS11 (oilseed rape, pollination control - herbicide tolerance, filed as ATCC PTA-850 or PTA-

2485, described in WO200 1/03 1042); event MS8 (oilseed rape, pollination control - herbicide tolerance,

filed as ATCC PTA-730, described in WO200 1/041558 or US2003188347); event NK603 (maize,

herbicide tolerance, filed as ATCC PTA-2478, described in US2007-292854); event PE-7 (rice, insect

control, not filed, described in WO2008/1 14282); event RF3 (oilseed rape, pollination control -

herbicide tolerance, filed as ATCC PTA-730, described in WO2001/041558 or US2003188347); event

RT73 (oilseed rape, herbicide tolerance, not filed, described in WO2002/036831 or US2008070260);

event T227-1 (sugar beet, herbicide tolerance, not filed, described in WO2002/44407 or

US2009265817); event T25 (maize, herbicide tolerance, not filed, described in US2001029014 or

WO2001/051654); event T304-40 (cotton, insect control - herbicide tolerance, filed as ATCC PTA-

8171, described in US2010077501 or WO2008/122406); event T342-142 (cotton, insect control, not

filed, described in WO2006/128568); event TC1507 (maize, insect control - herbicide tolerance, not

filed, described in US2005039226 or WO2004/099447); event VIP1034 (maize, insect control -

herbicide tolerance, filed as ATCC PTA-3925, described in WO2003/052073); event 32316 (maize,

insect control - herbicide tolerance, filed as PTA-11507, described in WO201 1/084632); event 4114

(maize, insect control - herbicide tolerance, filed as PTA-11506, described in WO201 1/084621).

The plants listed can be treated in accordance with the invention in a particularly advantageous manner

with the inventive active ingredient mixture. The preferred ranges stated above for the mixtures also

apply to the treatment of these plants. Particular emphasis is given to the treatment of plants with the

mixtures specifically mentioned in the present text.

The control of nematodes, by treating the seed of plants has been known for a long time and is the

subject of continual improvements. However, in the treatment of seed, a number of problems are

encountered which cannot always be resolved in a satisfactory manner. Thus, it is desirable to develop

methods for protecting the seed and the germinating plant which at least significantly reduce or even

supersede the additional application of crop protection agents after sowing or after the emergence of the

plants. It is additionally desirable to optimize the amount of active ingredient employed in such a way as

to provide maximum protection for the seed and the germinating plant from attack by nematodes, but

without damaging the plant itself by the active ingredient used. In particular, methods for the treatment

of seed should also take into consideration the intrinsic insecticidal properties of transgenic plants in

order to achieve optimum protection of the seed and the germinating plant with a minimum of crop

protection agents being employed.

The present invention therefore also relates especially to a method for the protection of seed and

germinating plants from attack by nematodes, and also to a method for increasing yields, by treating the

seed with an inventive composition.



The invention likewise relates to the use of compositions for the treatment of seed for protecting the

seed and the germinating plant from nematodes, and also for increasing yields.

The invention further relates to seed which has been treated with an inventive composition for protection

from nematodes.

One of the advantages of the present invention is that the particular systemic properties of the inventive

compositions mean that treatment of the seed with these compositions not only protects the seed itself,

but also the resulting plants after emergence, from nematodes. In this manner, the immediate treatment

of the crop at the time of sowing or shortly thereafter can be dispensed with.

It is also considered to be advantageous that the inventive mixtures can also be used for transgenic seed

in particular.

Formulations

The active ingredient combinations can be converted to the customary formulations such as solutions,

emulsions, wettable powders, suspensions, powders, dusts, pastes, soluble powders, granules,

suspension-emulsion concentrates, natural and synthetic materials impregnated with active ingredient,

and microencapsulations in polymeric materials, for the foliar and soil applications.

These formulations are produced in a known manner, for example by mixing the active ingredients with

extenders, that is, liquid solvents and/or solid carriers, optionally with the use of surfactants, that is,

emulsifiers and/or dispersants, and/or foam formers.

If the extender used comprises water, it is also possible, for example, to use organic solvents as

cosolvents. The following are essentially suitable as liquid solvents: aromatics such as xylene, toluene or

alkylnaphthalenes, chlorinated aromatics or chlorinated aliphatic hydrocarbons such as chlorobenzenes,

chloroethylenes or methylene chloride, aliphatic hydrocarbons such as cyclohexane or paraffins, for

example mineral oil fractions, mineral and vegetable oils, alcohols such as butanol or glycol and their

ethers and esters, ketones such as acetone, methyl ethyl ketone, methyl isobutyl ketone or

cyclohexanone, strongly polar solvents such as dimethylformamide and dimethyl sulfoxide, and water.

Suitable solid carriers are:

for example ammonium salts and ground natural minerals such as kaolins, clays, talc, chalk, quartz,

attapulgite, montmorillonite or diatomaceous earth, and ground synthetic minerals such as highly

disperse silica, alumina and silicates; suitable solid carriers for granules are: for example crushed and

fractionated natural rocks such as calcite, marble, pumice, sepiolite and dolomite, or else synthetic

granules of inorganic and organic meals, and granules of organic material such as sawdust, coconut

shells, maize cobs and tobacco stalks; suitable emulsifiers and/or foam formers are: for example



nonionic and anionic emulsifiers such as polyoxyethylene fatty acid esters, polyoxyethylene fatty

alcohol ethers, for example alkylaryl polyglycol ethers, alkylsulfonates, alkyl sulfates, arylsulfonates, or

else protein hydrolysates; suitable dispersants are: for example lignosulfite waste liquors and

methylcellulose.

Tackifiers such as carboxymethylcellulose and natural and synthetic polymers in the form of powders,

granules or latices, such as gum arabic, polyvinyl alcohol and polyvinyl acetate, or else natural

phospholipids such as cephalins and lecithins and synthetic phospholipids can be used in the

formulations. Other possible additives are mineral and vegetable oils.

It is possible to use colorants such as inorganic pigments, for example iron oxide, titanium oxide and

Prussian Blue, and organic dyes such as alizarin dyes, azo dyes and metal phthalocyanine dyes, and

trace nutrients such as salts of iron, manganese, boron, copper, cobalt, molybdenum and zinc.

The formulations generally contain between 0.1 and 95 wt% of active ingredient, preferably between 0.5

and 90%.

The inventive active ingredient combinations may be present in commercially standard formulations and

in the use forms, prepared from these formulations, as a mixture with other active ingredients, such as

insecticides, attractants, sterilants, bactericides, acaricides, nematicides, fungicides, growth-regulating

substances or herbicides. The insecticides include, for example, phosphates, carbamates, carboxylates,

chlorinated hydrocarbons, phenylureas and substances produced by microorganisms, etc.

Mixing with other known active ingredients such as herbicides or with fertilizers and growth regulators

is also possible.

When used as insecticides, the inventive active ingredient combinations may additionally be present in

their commercially available formulations and in the use forms, prepared from these formulations, as a

mixture with synergists. Synergists are compounds which enhance the action of the active ingredients,

without it being necessary for the synergist added to be active itself.

The active ingredient content of the use forms prepared from the commercially available formulations

may vary within wide limits. The active ingredient concentration of the use forms may be from

0.0000001 to 95 wt% of active ingredient, preferably between 0.0001 and 50 wt%.

The compounds are employed in a customary manner appropriate for the use forms.



Use forms

When the active ingredients of the invention are used for controlling nematodes, the application rates

may be varied within a relatively wide range, depending on the mode of application. The application rate

of the active ingredients of the invention

· when treating parts of plants, such as leaves, is as follows: from 0.1 to l OOOO g/ha, preferably

from 10 to 1000 g/ha, more preferably from 50 to 300 g/ha (if applied by watering or dripping, the

application rate may even be reduced, especially if inert substrates such as rock wool or perlite are

used);

• in the treatment of seed is as follows: from 2 to 200 g per 100 kg of seed, preferably from 2.5 to

150 g per 100 kg of seed, more preferably from 2.5 to 25 g per 100 kg of seed, very preferably

from 2.5 to 12.5 g per 100 kg of seed;

• for soil treatment is as follows: from 0.1 to 10 000 g/ha, preferably from 1 to 5000 g/ha.

These application rates are given only by way of example and without limitation for the purposes of the

invention.

The active ingredients and/or compositions of the invention can therefore be used to protect plants,

within a certain period of time after treatment, against infestation by nematodes. The period of time

within which protection of the plant is brought about extends in general over 1 to 28 days, preferably

over 1 to 14 days, more preferably over 1 to 10 days, very preferably over 1 to 7 days after the treatment

of the plants with the active ingredients, or to up to 200 days after seed treatment.

Foliar applications

Foliar application is understood to mean the inventive treatment of the plants and plant parts with the

active ingredients directly or by action on the environment, habitat or storage space thereof by the

customary treatment methods, for example by dipping, spraying, vaporizing, nebulizing, scattering,

painting and injecting. Plant parts are understood to mean all above-ground and below-ground parts and

organs of the plants, such as shoot, leaf, flower and root, examples including leaves, needles, stems,

stalks, flowers, fruit-bodies, fruits and seeds, and also roots, tubers and rhizomes. The plant parts also

include harvested plants and vegetative and generative propagation material, for example seedlings,

tubers, rhizomes, runners and seeds.

Soil application

Soil application is understood to mean the control of insects and/or spider mites and/or nematodes by

drenching pesticides onto the soil, incorporating them into the soil and in irrigation systems such as

droplet application onto the soil or within the soil ('subsurface irrigation system') or by drip application



(often referred to as 'chemigation'), i.e. the liquid application from surface or sub-surface driplines over

short to extended periods of time at predetermined locations together with varying amounts of water.

Alternatively, the inventive active ingredient combinations can be introduced into the site of the plants

in solid form (for example in the form of granules). In the case of paddy rice crops, this may also be

accomplished by metering the inventive active ingredient combinations in a solid application form (for

example as a granule) into a flooded paddy field.

The invention relates to these application forms to natural (soil) or artificial substrates (for example rock

wool, glass wool, quartz sand, pebbles, expanded clay, vermiculite), outdoors or in closed systems (e.g.

greenhouses or under film cover) and in annual (e.g. vegetables, potatoes, cotton, beet, ornamental

plants) or perennial crops (e.g. citrus plants, fruit, tropical crops, spices, nuts, vines, conifers and

ornamental plants). It is additionally possible to deploy the active ingredients by the ultra-low-volume

method or to inject the active ingredient formulation or the active ingredient itself into the soil.

Seed treatment

The inventive active ingredient combinations are suitable especially for protection of seed of any plant

variety which is used in agriculture, in greenhouses, in forests or in horticulture from the aforementioned

nematodes. More particularly, the seed is that of cereals (such as wheat, barley, rye, millet and sorghum,

and oats), maize, cotton, soya, rice, potatoes, sunflower, beans, coffee, beet (e.g. sugar beet and fodder

beet), peanut, vegetables (such as tomato, cucumber, onions and lettuce), lawns and ornamental plants.

Of particular significance is the treatment of the seed of cereals (such as wheat, barley, rye and oats),

maize and rice, and the treatment of cotton and soya seed.

In the context of the present invention, the inventive composition is applied on its own or in a suitable

formulation to the seed. Preferably, the seed is treated in a state in which it is sufficiently stable that the

treatment does not cause any damage. In general, treatment of the seed may take place at any point in

time between harvesting and sowing. Typically, the seed used has been separated from the plant and

freed from cobs, shells, stalks, coats, hairs or the flesh of the fruits. For example, it is possible to use

seed which has been harvested, cleaned and dried to a moisture content of less than 15 wt%.

Alternatively, it is also possible to use seed which, after drying, has been treated, for example, with

water and then dried again.

When treating the seed, it generally has to be ensured that the amount of the inventive composition

applied to the seed and/or the amount of further additives is selected such that the germination of the

seed is not adversely affected, and that the resulting plant is not damaged. This must be borne in mind in

particular in the case of active ingredients which may exhibit phytotoxic effects at certain application

rates.



- 2 1 -

The inventive active ingredient combinations/compositions can be applied directly, i.e. without

comprising any further components and without having been diluted. In general, it is preferable to apply

the compositions to the seed in the form of a suitable formulation. Suitable formulations and methods

for the treatment of seed are known to the person skilled in the art and are described, for example, in the

following documents: US 4,272,417 A, US 4,245,432 A, US 4,808,430 A, US 5,876,739 A,

US 2003/0176428 Al, WO 2002/080675 Al, WO 2002/028186 A2.

The active ingredient combinations usable in accordance with the invention can be converted to the

customary seed dressing product formulations such as solutions, emulsions, suspensions, powders,

foams, slurries and other coating compositions for seed, and ULV formulations.

These formulations are prepared in the known manner by mixing the active ingredients or active

ingredient combinations with customary additives, for example customary extenders and also solvents or

diluents, dyes, wetters, dispersants, emulsifiers, antifoams, preservatives, secondary thickeners,

adhesives, gibberellins, and also water.

The colorants which may be present in the seed dressing product formulations usable in accordance with

the invention are all colorants which are customary for such purposes. Both pigments, which are

sparingly soluble in water, and colorants, which are soluble in water, may be used. Examples of dyes

include those known by the names Rhodamine B, C.I. Pigment Red 112 and C.I. Solvent Red 1.

The wetters which may be present in the seed dressing product formulations usable in accordance with

the invention are all substances which are conventionally used for the formulation of active

agrochemical ingredients and for promoting wetting. Alkylnaphthalenesulfonates, such as

diisopropyl- or diisobutylnaphthalenesulfonates, can be used with preference.

Useful dispersants and/or emulsifiers which may be present in the seed dressing product formulations

usable in accordance with the invention are all nonionic, anionic and cationic dispersants which are

conventionally used for the formulation of active agrochemical ingredients. Nonionic or anionic

dispersants or mixtures of nonionic or anionic dispersants can be used with preference. Suitable

nonionic dispersants include, in particular, ethylene oxide/propylene oxide block polymers, alkylphenol

polyglycol ethers and tristryrylphenol polyglycol ethers, and their phosphated or sulfated derivatives.

Suitable anionic dispersants are, in particular, lignosulfonates, polyacrylic acid salts and

arylsulfonate/formaldehyde condensates.

The antifoams which may be present in the seed dressing product formulations usable in accordance

with the invention are all foam-suppressing substances conventionally used for the formulation of active

agrochemical ingredients. Silicone antifoams and magnesium stearate can be used with preference.



The preservatives which may be present in the seed dressing product formulations usable in accordance

with the invention are all substances which can be employed in agrochemical compositions for such

purposes. Examples include dichlorophen and benzyl alcohol hemiformal.

The secondary thickeners which may be present in the seed dressing product formulations usable in

accordance with the invention are all substances which can be employed in agrochemical compositions

for such purposes. Cellulose derivatives, acrylic acid derivatives, xanthan, modified clays and finely

divided silica are preferred.

The adhesives which may be present in the seed dressing product formulations usable in accordance

with the invention are all customary binders which can be employed in seed dressing products.

Preference is given to polyvinylpyrrolidone, polyvinyl acetate, polyvinyl alcohol and tylose.

The gibberellins which may be present in the seed dressing product formulations usable in accordance

with the invention are preferably the gibberellins Al, A3 (= gibberellic acid), A4 and A7, particular

preference being given to using gibberellic acid. The gibberellins are known (cf. R. Wegler "Chemie der

Pflanzenschutz- und Schadlingsbekampfungsmittel" [Chemistry of Plant Protectants and Pesticides],

Vol. 2, Springer Verlag, 1970, pp. 401-412).

The seed dressing product formulations usable in accordance with the invention can be employed either

directly or after preceding dilution with water for the treatment of a wide range of seeds. For instance,

the concentrates or the formulations obtainable therefrom by dilution with water can be used to dress the

seed of cereals, such as wheat, barley, rye, oats and triticale, and the seed of maize, rice, rape, peas,

beans, cotton, soya, sunflowers and beet, or else a wide variety of different vegetable seeds. The seed

dressing product formulations usable in accordance with the invention or the dilute preparations thereof

can also be used to dress seed of transgenic plants. In this context, additional synergistic effects may

also occur as a consequence of the interaction with the substances formed by expression.

Useful apparatus which can be used to treat seed with the seed dressing product formulations usable in

accordance with the invention, or with the preparations prepared therefrom by addition of water, is all

mixing apparatus which can typically be used to dress seed. Specifically, the seed dressing procedure is

to place the seed into a mixer, add the amount of seed dressing product formulation desired in each case,

either as such or after preceding dilution with water, and mix until the formulation has been distributed

homogeneously on the seed. If appropriate, this is followed by a drying process.

The application rate of the seed dressing product formulations usable in accordance with the invention

can be varied within a relatively wide range. It is guided by the particular content of the active

ingredients in the formulations and by the seed. The application rates of the active ingredient

combinations are generally between 0.001 and 50 g per kilogram of seed, preferably between 0.01 and

25 g per kilogram of seed.



Examples

The following examples illustrate the invention without limiting it.

Formula for the efficacy of the combination of two compounds

The expected efficacy of a given combination of two compounds is calculated as follows

(see Colby, S.R., „Calculating Synergistic and antagonistic Responses of Herbicide

Combinations", Weeds 15, pp. 20-22, 1967):

If

X is the efficacy expressed in % mortality of the untreated control for test

compound A at a concentration of m ppm or m g/ha,

Y is the efficacy expressed in % mortality of the untreated control for test

compound B at a concentration of n ppm or n g/ha,

E is the efficacy expressed in % mortality of the untreated control using the

mixture of A and B at m and n ppm respectively m and n g/ha,

X x Y

then is E = X + Y

100

If the observed insecticidal efficacy of the combination is higher than the one calculated

as „E", then the combination of the two compounds is more than additive, i.e., there is a

synergistic effect.

Schneider - Orelli: formula to calculate corrected efficacy % in pesticide trials

Mortality % in treated plot - Mortality % in control plot

Corrected % = ( ) x 100

100 - Mortality % in control plot



Example A

Meloidogyne incognita incubation test

Pepper plants var. Feher were infested with a mixed population of 10,000 fully developed eggs and

second stage juveniles (J2) of the southern root knot nematode Meloidogyne incognita. Plants were kept

for 10 weeks in the greenhouse. The infested pepper plants were then harvested and roots were washed-

free of soil.

Clean roots were incubated in an aeriated water bath and freshly hatched J2 were collected by sieving.

J2 incubation assays were performed in vitro. Active ingredients were dissolved in 20 of dimethyl

sulfoxide (DMSO) and diluted with tap water to obtain 20 mL of the final test concentration in 0.1 %

DMSO.

A minimum of 10,000 J2 per treatment were added to the chemical solution and incubated for 24 hours

on a plate shaker. At 24h after incubation, J2 were washed free of test chemicals with 250 mL of tap

water. Clean J2 were then collected in fresh tap water.

Two aliquots per treatment were transferred to 96-well plates and the number of mobile and immobile J2

was assessed under a microscope.

The activity of tested chemicals was calculated by comparing the number of immobilized J2 per

treatment with that of the DMSO control. The mortality of the control was corrected by using the

formula of Schneider-Orelli (see sheet 1) and synergistic effects were computed by the Colby-formula

(see sheet 1).

In comparison to single compounds the following combinations showed a synergistic effect under tested

conditions:



Table A : Meloidogyne incognita incubation test

obs. = observed insecticidal efficacy, ** cal. = efficacy calculated with Colby-formula



Example B

Seed treatment - Soybean phytotoxicity (PTX) test

Soybean seeds (Glycine max "var. Merlin") were sown in 1L pots ( 1 seed/pot) filled with

sandy loam (WCmax = max. water capacity 70-80%). Before covering the seeds with soil 50µ1

of the compound solution was pipetted directly on each seed (9 replicates per treatment). The

pots were incubated at 25°C in a greenhouse chamber.

After the specified period of time the number of emerged plants which had cotyledons with

necrotic leaf margins (PTX) was evaluated.

In this experiment the combination of Fluopyram and Tioxazafen shows less plants with

necrotic leaf margins than Fluopyram alone.



- 27 -

Table B-1: Seed treatment - Soybean

Active Ingredient Concentration PTX in %

in mg ai/seed 1 dae*, 7 das**

Water control 62.5

Fluopyram 0.15 100

Tioxazafen 0.5 40

Fluopyram + Tioxazafen 0.15 + 0.5 60

Table B-2: Seed treatment - Soybean

Active Ingredient Concentration PTX in %

in mg ai/seed 6 dae*, 12 das**

Water control 66.7

Fluopyram 0.15 100

Tioxazafen 0.5 50

Fluopyram + Tioxazafen 0.15 + 0.5 71.4

Table B-3: Seed treatment - Sovbean

Active Ingredient Concentration PTX in %

in mg ai/seed 8 dae*, 14 das**

Water control 66.7

Fluopyram 0.15 100

Tioxazafen 0.5 50

Fluopyram + Tioxazafen 0.15 + 0.5 71.4



Table B-4: Seed treatment - Soybean

dae = days after emergence (unfolding of cotyledons); **das = days after sowing



Claims

1. Compositions comprising

(I) N-{2-[3-chloro-5-(trifluoromethyl)-2-pyridinyl]ethyl }-2-trifluoromethylbenzamide

formula (I)

and also its N-oxides;

and

(II) 3-phenyl-5-(2-thienyl)-l,2,4-oxadiazole of formula (II)

(Tioxazafen).

2. The use of compositions as defined in claim 1 for controlling nematodes and for reducing

phytotoxicity effects in plants.

3. The use of compositions as defined in claim 1 for controlling nematodes.

4. The use of compositions as defined in claim 1 for reducing phytotoxicity effects in plants.

5. A method for controlling nematodes and for reducing phytotoxicity effects, characterized in that

compositions as defined in claim 1 are caused to act on the leaves, flowers, stems or seed of the

plants to be protected, on nematodes and/or their habitat, or on the soil.

6. A process for preparing nematicidal compositions, characterized in that compositions as defined

in claim 1 are mixed with extenders and/or surfactants.

7. A composition comprising Fluopyram and Tioxazafen for controlling nematodes and for reducing

phytotoxicity effects.



The use of compositions as defined in claim 1 for treating seed.

The use of compositions as defined in claim 1 for treating the soil or artificial substrates.
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