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APPENDIX 1:  MATERIAL SAFETY DATA SHEET FOR THE ACTIVE SUBSTANCE.  
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APPENDIX 2 PROPOSED LABEL FOR REPRESENTATIVE FORMULATION GF-2573 

 

 

 

 

 

 

 

 

 

 

************************************************************** 

 

 

 

 

GF-2573 herbicide 
 

 

 

A post-emergence herbicide 

for use on all varieties of winter cereals (soft wheat, durum wheat, spelt, barley, rye, triticale) 

and spring cereals (soft wheat, durum wheat, barley and rye) 

for the control of a wide range of broad leaved weeds. 

 

An EC (Emulsifiable Concentrate) containing 7.5 g ae/L of XDE-729 methyl  

and 7.5 g/L of cloquintocet-mexyl (safener). 

 

 

 

Read all “safety precautions” and “directions for use” before use. 

 

 

SAFETY PRECAUTIONS 
 

(To be filled in) 
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DIRECTIONS FOR USE 
 

 

CROPS 

 

GF-2573 is a selective post-emergence herbicide for use on all varieties of winter cereals (soft 

wheat, durum wheat, spelt, barley, rye and triticale) and all varieties of spring cereals (soft 

wheat, durum wheat, barley and rye). 

 

GF-2573 can be used in malting barley. 

 

Do not use GF-2573 to winter and spring oats. 

 

Do not treat crops under stress.  Stress can be caused by many factors including frost, drought, 

water logging, trace element deficiency, disease and pest attack etc…  GF-2573 can sometimes 

induce slight and transient (2-3 weeks) crop yellowing.  This has no impact at all to the yield. 

 

Do not apply to crops undersown with any legume crop (clover etc…).  But crops undersown 

with grass may be sprayed. 

 

TARGET WEEDS 

 

GF-2573 has a foliar activity against a wide range of annual broad leaved weeds, including 

Galium aparine, Papaver Rhoeas, Chenopodium album, Lamium purpureum, Lamium 

amplexicaule, Fumaria officinalis, Geranium spp., Galeopsis tetrahit, Consolida orientalis…..  

 

For best results apply GF-2573 to young weeds which will respond quicker when treated at early 

stages.  Vigorous crop competition enhances control of the difficult to control weeds. 

 

RATES OF USE 

 

GF-2573 can be used at a maximum rate of 1 L/ha when autumn applied and at a maximum rate 

of 0.8 L/ha when spring applied. 

 

SOIL 

 

GF-2573 can be used to any soil type. 

 

TIMING 

 

The earliest application timing is BBCH 10 (first leaf through coleoptile) for winter cereals and 

BBCH 13 (three leaves unfolded) for spring cereals.   

The latest application timing is BBCH 45 (flag leaf sheath swollen) for all cereal types. 

 

It is possible to apply GF-2573 both in autumn and spring to any winter cereal during the same 

growing season.   

 

The ideal timing for application is when the weeds are small and actively growing. However, 

some highly susceptible species can be controlled at advanced growth stages for rescue 

treatments (Eg.  Galium aparine and Lamium purpureum). 
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WEATHER CONDITIONS 

 

GF-2573 can be used in cold or warm (from 2 to 25 °C), humid or dry conditions. 

 

RAINFASTNESS 

 

GF-2573 is rainfast one hour after application. 

 

NEIGHBORING CROPS 

 

GF-2573 is of low volatility and is therefore not subject to vapor drift. 

 

Do not spray in windy weather and avoid spray drift onto non-target crops.  Spray drift can be 

injurious to various susceptible crops so that a 5 m buffer zone must be respected when spraying 

close to vines, orchards, sunflower, legumes, vegetable crops, ornamentals, tobacco, flax, sugar 

beet, potatoes etc….. 

 

However, under normal conditions, GF-2573 can be sprayed at 1 m from cereals, corn, grasses 

and oil seed rape. 

 

SPRAY TANK PREPARATION 
 

GF-2573 can be used with any sprayer type.  It can be added to the top of the tank or through 

induction bowls.  Add the appropriate amount of GF-2573 to clean water in a half-filled sprayer 

tank, mix thoroughly and add the remainder of the water.  The spray mix must be agitated 

continuously during mixing and until application is complete. 

 

VOLUME 
 

Using standard nozzles the recommended spray volume is 100 to 400 liters of water per hectare.  

The lowest water volume should only be used in very open crops on small weeds.  On later 

applications where the crop is dense, the spray volume should be increased to 200-400 liters 

water per hectare. The minimum recommended pressure is 2 to 3 bars. 
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EFFICACY 
 

When post-emergence applied, GF-2573 controls various broad leaved weeds which are already 

emerged.  The efficacy is not influenced by the soil type.  When sprayed at young stages, the 

following species can be ranked as follows: 

 

 GF-2573 at 1 L/ha  

Autumn uses 

GF-2573 at 0.8 L/ha  

Spring uses 

Highly susceptible species: 

efficacy from 95 to 100 % 

 

Centaurea cyanus 

Fumaria officinalis 

Geranium dissectum 

Geranium pusillum 

Lamium amplexicaule 

Lamium purpureum 

Papaver Rhoeas 

 

Consolida orientalis 

Chenopodium album 

Galium aparine 

Geranium dissectum 

Geranium pusillum 

Lamium amplexicaule 

Lamium purpureum 

Papaver Rhoeas (North EU) 

Susceptible species:  

efficacy from 85 to 94.9 % 

 

Galium aparine 

Stellaria media 

Veronica hederaefolia 

Veronica persica 

Fumaria officinalis 

Papaver Rhoeas (South EU) 

Moderately susceptible species: 

efficacy from 70 to 84.9 % 

 Galeopsis tetrahit 

Polygonum convolvulus 

Stellaria media 

 

 

 

AUTUMN APPLICATIONS TO WINTER CEREALS 
 

GF-2573 can be used from crop emergence (BBCH 10 – first leaf through coleoptile) to the 

beginning of the winter.  

 

GF-2573 is a post-emergence herbicide with a limited pre-emergence control of the weeds.  Best 

results will be achieved when most of the weeds are already emerged.  The control of the 

susceptible weeds is almost not weather dependent (air temperature, soil humidity).  GF-2573 

can provide a season long control if there are no new emergences in spring. 

 

Weeds controlled with  

GF-2573 at 0.6 L/ha 

Additional weeds controlled  

with GF-2573 at 0.8 L/ha 

Additional weeds controlled  

with GF-2573 at 1 L/ha 

Fumaria officinalis Galium aparine Centaurea cyanus 

Geranium dissectum  Papaver Rhoeas 

Geranium pusillum  Stellaria media 

Lamium amplexicaule  Veronica hederaefolia 

Lamium purpureum  Veronica persica 
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SPRING APPLICATIONS TO WINTER CEREALS 
 

GF-2573 can be used from the winter period to the BBCH 45 (flag leaf sheath swollen) growth 

stage. 

As GF-2573 is a mainly post-emergence herbicide, best results will be achieved when most of 

the weeds are already emerged.  It is advised to apply GF-2573 to young weeds which will 

respond quicker.  The control of the susceptible weeds is almost not weather dependent (air 

temperature, soil and air humidity….). 

 

Applications from BBCH 13 to BBCH 32 (cereal growth stages): 

 

Weeds controlled with  

GF-2573 at 0.4 L/ha 

Additional weeds controlled  

with GF-2573 at 0.6 L/ha 

Additional weeds controlled  

with GF-2573 at 0.8L/ha 

Geranium pusillum Chenopodium album Galeopsis tetrahit 

Geranium dissectum Consolida orientalis Papaver Rhoeas 

Lamium amplexicaule Fumaria officinalis Silybum marianum 

Lamium purpureum Galium aparine  

 

Applications from BBCH 33 to BBCH 45 (rescue treatments): 

 

Weeds controlled  

with GF-2573 at 0.8L/ha 

Galium aparine 

 

 

SPRING APPLICATIONS TO SPRING CEREALS 
 

GF-2573 can be used from BBCH 13 to BBCH 45 growth stage. 

 

Applications from BBCH 13 to BBCH 32 (cereal growth stages): 

 

Weeds controlled with  

GF-2573 at 0.4 L/ha 

Additional weeds controlled  

with GF-2573 at 0.6 L/ha 

Additional weeds controlled  

with GF-2573 at 0.8L/ha 

Fumaria officinalis Chenopodium album Polygonum convolvulus 

Galeopsis tetrahit Galium aparine Stellaria media 

Lamium purpureum   

 

Applications from BBCH 33 to BBCH 45 (rescue treatments): 

 

Weeds controlled  

with GF-2573 at 0.8L/ha 

Galium aparine 

 

 

CROP FAILURE 

 

In the event of a crop failure after a crop has been treated with GF-2573, consider all herbicides 

used on the treated field before deciding the new crop to sow. 
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Spring barley, spring wheat, spring oil seed rape, ryegrass and corn can be safely sown (with or 

without ploughing) at least one month after a GF-2573 application. 

 

Sunflower and field beans can be safely sown (with or without ploughing) at least two months 

after a GF-2573 application. 

 

SUCCEEDING CROPS (normal rotations) 

 

After an autumn application of GF-2573 at 1 L/ha there is no restriction for sowing any 

succeeding crop sown after the cereal harvest. 

 

After a spring application of GF-2573 at 0.8 L/ha all tested crop (wheat, barley, oat, rye-grass, 

oil seed rape, transplanted cabbage and tomato, sunflower, potato, onion, leek, flax, carrot, field 

beans, alfalfa, chicory Witloof, sugar beet, cultivated poppy, fodder pea) can be sown after the 

cereal harvest and any soil cultivation practice. 

 

Clover and double crop soybean can be sown just after cereal harvest (in summer or autumn) 

only after ploughing. 

 

MODE OF ACTION and RESISTANCE MANAGEMENT 

 

XDE-729 methyl is the active substance included in GF-2573.  XDE-729 methyl belongs to the 

synthetic auxin herbicide family (Group “O” according to HRAC classification).  There is no 

resistance or cross-resistance issue to XDE-729 methyl of any tested biotype of the susceptible 

weeds species (Papaver Rhoeas, Stellaria media, Galium aparine…).  GF-2573 can be used for 

controlling all biotypes including those which are resistant to other modes of actions (Eg. 

Papaver Rhoeas, Stellaria media etc…).  

 

As the risk of resistance development to GF-2573 is unlikely, as GF-2573 is a post emergence 

herbicide with a limited pre-emergence control, it is possible to use GF-2573 twice per season in 

winter cereals: once in Autumn (Eg. for Papaver Rhoeas control) and once in Spring (Eg. for 

Spring emergences of Galium aparine). 

 

TANK WASHING 

 

GF-2573 is active to a range of broad-leaved crop species.  To avoid subsequent injury to crops 

other than cereals (wheat, durum wheat, spelt, barley, rye, triticale), all spraying equipment must 

be thoroughly cleaned both inside and out. 

 

Carefully rinse the GF-2573 bottle after use and pour the rinsing water into the spray tank. 

 

Wash equipment (sprayer, boom, nozzles) thoroughly with water immediately after use. 

 

Rinse the inside of the spray tank with water and pump through spray pipes and nozzles to 

remove any contamination.  

 

Re-fill spray tank with a minimum of 20% of the total spray tank volume and re-circulate water 

for approximately 10 minutes.  It is advised to use a cleaner such All Clear Extra at 0.5 % v/v or 

a solution of bleach containing a minimum of 5% hypochlorite.  Safely dispose of spray rinse 

water. 
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Ensure the empty bottle cannot be re-used and dispose it according to the local law. 

 

SPECIFIC RECOMMANDATIONS 

 

Add any National legal text (local language labels). 
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APPENDIX 3: EFFICACY ASSESSMENT 

 

1.1. Introduction  

 

XDE-729 methyl is a new active substance belonging to a new family of 6-arylpicolinate 

herbicides.  XDE-729 methyl is a member of the pyridine-carboxylic family of herbicidal 

auxins (HRAC Group O).  

 

XDE-729 methyl is intended for the control of a range of broad-leaved weed species 

post-emergence at a maximum dose of 7.5 g a.s/ha.  It is proposed for use in winter and 

spring cereals, from early autumn through late spring. It provides a phenotypic response 

similar to the natural auxins and synthetic auxin herbicides.  

 

The applicant presented a brief summary of studies conducted to date for the XDE-729 

methyl active substance approval and this is largely replicated in this section.   

 

(Reference: (Paterson, E; Larelle, D; June 2012) 

 

Additional detailed Zonal Biology Assessments Dossiers will be subsequently submitted 

in Northern, Central and Southern Zones for product authorizations, in compliance with 

Annex IIIA data requirements of Regulation (EC) 1107/2009 and to satisfy Member State 

authorities. 

 

 

1.2. Preliminary studies/Glasshouse studies 

 

In this chapter, the applicant provided summaries of greenhouse results achieved with 

technical XDE-729 methyl, dissolved and formulated in an acetone based system in most 

of the studies. 

 

1.2.1 Herbicidal activity 

 

The herbicidal activity of XDE-729 methyl was summarized in the following reference 

report, which presents results of an extensive greenhouse study set up to evaluate the 

XDE-729 efficacy to a range of cereal broad leaved weeds, as well as selectivity to 

various cereal types (wheat, barley). 

 

Reference report :  Satchivi, N., Schmitzer, P. Efficacy and selectivity of XDE-729 

applied to cereal crops. Do AgroSciences, unpublished report no. DAI 0978, 12 August 

2010.Ref. Bio-1 

 

The main conclusions of this study report were as follows: 

  

1.2.1.1 Effects of XDE-729 methyl to target weeds 

 

XDE-729 methyl was mixed with Crop Oil Concentrate (Agri-Dex adjuvant) to serve as 

an adjuvant to optimize the herbicidal performance. Weeds were treated when they 

reached the 2-4 leaf growth stage. In the glasshouse, both the acid and methyl ester of 

XDE-729 methyl provided control of Cirsium arvense, Galium aparine, Lamium 

purpureum, Papaver rhoeas and Stellaria media at rates between 6 and 35 g a.e (acid 

equivalent)/ha. 
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XDE-729 methyl demonstrated greater efficacy on several weed species compared to 

XDE-729 acid.  The efficacy of several XDE-729 esters was evaluated on key weed 

species.  Visual observations of the herbicidal activity of esters of XDE-729 on the 

foliage of broadleaf weeds showed various levels of herbicidal activity depending on 

both the weed species and the ester tested. 

 

 Galium aparine, Lamium purpureum and Papaver rhoeas were the most susceptible 

to esters of XDE-729. 

 The methyl ester was the only ester that provided control of Cirsium arvense, Kochia 

scoparia and Polygonum convolvulus at a rate below 35 g a.e/ha in the greenhouse 

studies.  

 

None of the esters tested provided an acceptable control of Veronica persica, Viola 

tricolor or Matricaria chamomilla at rates below 35 g a.e/ha. 

 

1.2.1.2 Effects of XDE-729 methyl to target crops 

 

The cereal target crops are wheat (soft and durum), barley, rye, triticale and spelt. 

 

XDE-729 methyl was tested on spring barley (Hordeum vulgare) and spring wheat 

(Triticum aestivum).  Application rates were 70, 35, 17.5, 8.75 and 4.375 g a.e/ha. 

Various esters and salts were tested along with the XDE-729 acid form. 

 

Cereal plants were treated when they reached the 2-4 leaf growth stage and plant injury 

was visually assessed 20-22 days later. Significant and unacceptable head (ear) 

deformation was caused by XDE-729 methyl, even at low rates. Although the methyl 

ester form of XDE-729 was visually more injurious to cereal crops than the acid, the 

difference between both forms of XDE-729 was not statistically significant. 

 

The selectivity of ester and salt forms of XDE-729 showed that the esters were relatively 

less phytotoxic than the salts.  Indeed, the average GR10 (rate providing 10% injury) of 

the esters varied between 20 and 175 g a.e/ha for both Triticum aestivum and Hordeum 

vulgare while the GR10 values of the salts ranged between 15 and 105 g a.e/ha.  That 

difference in selectivity was one of the reasons why the methyl ester form of XDE-729 

was selected for development. However, it was identified that the use of a safener was 

required.  

 

1.2.1.3 Effects of XDE-729 to target crops, when mixed with a safener 

 

The effect of safeners on XDE-729 methyl treated plants is included in the following 

report: 

 

Reference report :  Satchivi, N., Toft, A., Bangel, B.  Safener effects on the phytotoxicity 

of XDE-729 to Wheat and Barley.  Dow AgroSciences, unpublished report no. DAI 

0979, 12 August 2010.  Ref. Bio-2 

 

Greenhouse experiments were conducted to: 

 

(1) Evaluate the effectiveness of the herbicide safener cloquintocet-mexyl against the 

phytotoxic effects of XDE-729 methyl applied to cereal crops, 
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(2) Compare the ability of forms of c1oquintocet, including acid, dimethylamine, 

triisopropylamine and triethanolamine salts, to protect wheat and barley, 

 

(3) Evaluate the effects of various herbicide safeners on the phytotoxicity of XDE-729 

methyl when applied in mixture to cereal crops. 

 

XDE-729 was applied as ester or salt.  These studies are supportive of the following 

conclusions: 

 

- Cloquintocet-mexyl applied at 1:1 herbicide-to-safener ratio provided complete 

protection of spring, winter and durum wheat as well as spring and winter barley 

against the phytotoxicity of XDE-729 (methyl ester, TEA salt, K salt, etc .. ) applied 

at a rate between 35 and 140 g a.e/ha. When XDE-729 was mixed with cloquintocet-

mexyl, no seed head deformation was observed at maturity.  

 

- Various forms of cloquintocet such as acid, DMA, TEA and TIPA were also able to 

provide commercial level safening of XDE-729 methyl ester when applied in 

mixture.  

 

- Mefenpyr-diethyl and fenchlorazole-ethyl, both safeners used in wheat and barley, 

could also be used to safen the effects of XDE-729 on wheat and barley.  However, 

these appeared less effective than cloquintocet.  

 

- With the exception of fluxofenim, seed-treatment safeners did not provide enough 

safening against XDE-729.  Dichloroacetamide safeners such as AD-67, benoxacor, 

dichlormid, dicyclonon and furilazole provided significant safening of wheat and 

barley against the phytotoxicity of XDE-729 TEA salt when applied in mixture at 1:1 

herbicide to safener ratio. However, these safeners were not as effective as 

cloquintocet. 

 

- The safening effects of cloquintocet-mexyl did not affect the ability of XDE-729 to 

control weeds. 

 

Field trials set up in the European Union in 2008-2010 to wheat, durum wheat, spelt, 

barley, rye and triticale have demonstrated that cloquintocet-mexyl is an effective safener 

when used at a 1:1 herbicide-to-safener ratio.  This means a rate of cloquintocet-mexyl of 

7.5 g ai/ha for a rate of XDE-729 methyl of 7.5 g a.e/ha. The cloquintocet-mexyl safener 

does not prevent crop symptoms in oats, at the currently developed rates of XDE-729 

methyl. 

 

All laboratory and field studies which were completed have shown that XDE-729 methyl 

does not present any unacceptable effects on grain quantity and quality (1000 grain 

weight, protein content etc….).  The preliminary processing studies specify that XDE-

729 methyl is safe in both bread making and malting / brewery studies.   

 

1.2.2 Fungicidal activity 

 

A study was designed to assess the antifungal activity of XDE-729 (=X11393729, acid 

form) and XDE-729 methyl (=X11393728) and to determine any potential adverse effects 
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on non-target fungi.  Inhibition of fungal growth and disease control were measured 

under standard fungicide screening conditions. 

 

Reference report:  Davis, G.E.  Assessment of antifungal potential of X11393729 and 

X11393728.  Dow AgroSciences, unpublished report # DAI 1102, 11 May 2012.  Ref. 

Bio-3 

 

The anti-fungal activity of XDE-729 and XDE-729 methyl ester was evaluated: 

 

-  in vitro at 5 ppm on the following fungal species: 

o Pyricularia oryzae (PYRIOR, rice blast) 

o Septoria tritici (SEPTTR, wheat leaf spot) 

o Ustilago maydis (USTIMA, maize blister smut) 

 

- in planta (in Vivo) at 200 ppm as a 1 day protectant application to the following 

species:  

o Colletotrichum lagenarium (COLLLA, anthracnose) on Cucumis sativus 

(CUMSA, cucumber) 

o Erysiphe cichoraceaum (ERYSCI, powdery mildew) on Cucumis sativus 

(CUMSA, cucumber) 

o Leptosphaeria nodorum (LEPTNO, glume blotch) on Triticum aestivum 

(TRZAW, wheat) 

o Phytophthora infestans (PHYTIN, late blight) on Lycopersicon esculentum 

(LYPES, tomato) 

o Puccinia recondita (PUCCRT, brown rust) on Triticum aestivum (TRZAW, 

wheat) 

o Pyricularia oryzae (PYRIOR, rice blast) on Oryza sativa (ORYSJ, rice) 

 

XDE-729 and XDE-729 methyl did not demonstrate significant in vitro growth inhibition 

(10-30%) when applied to any of the fungi tested.  In addition, no disease control was 

observed for in planta tests where host plant selectivity allowed evaluations.  In spring 

2010, additional field trials were set up in Europe to winter wheat in order to evaluate the 

fungicidal effect of XDE-729 methyl to diseases such as Septoria tritici (SEPTTR) and 

Puccina striiformis (PUCCST) in field conditions.  It was concluded that XDE-729 

methyl (applied at 6 and 12 g a.e/ha as formulated product) did not have any fungicidal 

activity in such conditions. 

 

1.2.3 Insecticidal activity 

 

A study was designed to assess the insecticidal activity of XDE-729 (=X11393729, acid 

form), XDE-729 methyl ester (=X11393728) and the major XDE-729 metabolite 

determined in soils and tolerant plant species (=X11449757) to evaluate any potential 

significant insecticidal effects on key insect pest species. 

 

Reference report:  Wessels, F., Schmitzer, P. Insecticidal Assessment of X11393729, 

X11393728 and X11449757.  Dow AgroSciences, unpublished report # DAI 1101, 22 

February 2012. Ref. Bio-4 
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The insecticidal activity was evaluated to: 

- Spodoptera exigua (LAPHEG, beet armyworm) 

- Aedes aegypti (AEDSAE, yellow fever mosquito) 

- Drosophila melanogaster (DROSME, common fruit fly) 

 

These tests are designed to give the compounds the best chance of inducing insect 

mortality, either by contact or by ingestion.  The high concentration of compound 

combined with prolonged insect exposure and the possibility of ingestion increase the 

likelihood of finding a positive result. The lack of insecticidal activity associated with 

XDE-729 methyl ester, XDE-729 and its major metabolite X11449757 in these assays 

strongly suggests that these compounds are not acutely toxic to the species tested. 

 

In spring 2010, additional field trials were set up in Greece to cotton crops in order to 

evaluate the insecticidal effect of XDE-729 methyl to insects such as Aphis gossypii 

(APHIGO, cotton aphid), Helicoverpa armigera (HELIAR, cotton bollworm) and 

Frankliniella occidentalis (FRANOC, alfalfa thrips) in field conditions.  It is concluded 

that XDE-729 methyl (applied at 7.5 ga.e/ha as formulated product) did not have any 

insecticidal activity in such conditions. 

 

 

1.2.1. Field of Use  

XDE-729 methyl containing products are proposed for use in agriculture as post-

emergent foliar sprays to winter and spring cereal crops. 

 

1.3.1 Treated crops 

 

Field trials set up from 2008 to 2011 in the European Union (Northern, Central and 

Southern zones) have demonstrated that XDE-729 methyl containing products, which 

also include the safener cloquintocet-mexyl (applied at the currently developed autumn 

and spring rates), are safe to winter and spring cereals (except winter and spring oats) 

without any varietal restriction.   

 

The crop list includes: 

- Winter cereals: soft wheat, durum wheat, barley, rye, spelt, triticale. 

- Spring cereals : soft wheat, durum wheat, barley, rye. 

 

Proposed application timings where crop safety has been observed were at growth stages 

from BBCH 10 (emergence: coleoptile penetrates soil surface =cracking stage) to BBCH 

45 (late boot stage: flag leaf sheath swollen), even under dry or humid conditions, cold or 

warm conditions. 

 

1.3.2 Method of application 

 

XDE-729 methyl containing products can be applied through all conventional sprayers 

including tractor mounted or self propelled hydraulic sprayers. Supported spray volumes 

are from 100 to 400 L/ha. 

 

An adjuvant may be recommended for use with XDE-729 methyl to optimize 

effectiveness.  
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Reference report:  Satchivi, N., Bangel, B.  Effects of adjuvants on the efficacy and 

selectivity of XDE-729 applied to cereal crops.  Dow AgroSciences, unpublished report # 

DAI 0981.  10 August 2010.  Ref. Bio-5 

 

Evaluations were conducted in a greenhouse to determine the effects of various adjuvants 

on the efficacy of the foliar applied herbicide XDE-729 methyl ester.  

 

XDE-729 methyl ester applied at 5 g a.e/ha alone or in combination with various adjuvant 

types was investigated on several key broad leaved weed species; Lamium purpureum, 

Matricaria chamomilla, Papaver rhoeas, Sinapis arvensis, Stellaria media and Viola 

tricolor. 

 

Data presented in this report indicate that any nonionic surfactant, crop oil concentrate 

adjuvant, methylated seed oil adjuvant, organosilicone surfactant, petroleum 

hydrocarbons based surfactant, blend or nonionic fluorinated surfactant, can be used with 

XDE-729 methyl ester to provide maximum herbicidal activity.  When applied with an 

adjuvant at a rate between 0.125 and 1% v/v, the activity of XDE-729 methyl ester on 

these weeds was significantly enhanced.  

 

As a consequence, several XDE-729 methyl containing products developed in Europe 

will include adjuvants (methylated seed oil or non ionic surfactant).  Alternatively, when 

such an adjuvant cannot be incorporated into the formulation, tank mixing an adjuvant 

with XDE-729 methyl containing products may be recommended to users. 

 

1.4.1 Supported uses  

 

All formulations which will be developed to cereals in Europe will include XDE-729 as 

the methyl ester and cloquintocet-mexyl as the safener (always with a 1:1 herbicide-to-

safener ratio).  

 

The first representative and lead formulation is GF-2573, containing XDE-729 methyl at 

7.5 g a.e/L (maximum rates to be applied: 1 L/ha in autumn and 0.8 L/ha in spring).  This 

EC formulation contains also 7.5 g ai/L of cloquintocet-mexyl and 750 g/L of methylated 

seed oil (see sections 6.2.1 & 6.3.2). 

 

Two co-formulations are also in development;  

 

- GF-2644: XDE-729 + florasulam (6+5 g a.e/L) with a maximum rate of 1 L/ha in 

spring.  Interest is a very broad spectrum product, with florasulam adding the 

important Compositae and Cruciferae species to the XDE-729 profile.  This OD 

formulation contains also 6 g ai/L of cloquintocet-mexyl and 727 g/L of methylated 

seed oil. 

 

- GF-2819: XDE-729 + fluroxypyr (12 + 280 g a.e/L) with a maximum rate of 0.5 

L/ha in spring.  Interest is for development of a non-ALS mixture with a great 

flexibility of use to control Galium aparine (the broad leaved weed number one in 

North and West Europe), and adding species such as POLCO, POLAV, volunteer 

SOLTU.  This EC formulation contains also 12 g ai/L of cloquintocet-mexyl and the 

co-formulants which play the role of adjuvant. 
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Dow AgroSciences will intend to develop various formulations (mixtures) which can be 

used either in autumn, or in spring or both in autumn and spring. 

 

Table 1: intended uses of XDE-729 methyl in the Northern Zone 

 

Crops 

Application 
Max rate  

per application 
Remarks 

Growth stage 
Number per 

season 
g a.e./ha  

Winter cereals 

- wheat 

- barley 

- rye 

- triticale 

Autumn  

(Sept 1
st
 – Dec 31

st
) 

BBCH 09-29 

 

and 

 

Spring 

(March 1
st
 – June 20

th
) 

BBCH 13-45 

 

1 - 2 7.5* 

followed by 

6.0* 

The applications are 

made: 

- in autumn only 

- or in spring only 

- or in both autumn 

and spring. 

Spring cereals 

- wheat 

- barley 

Spring 

(March 1
st
 – June 20

th
) 

BBCH 13-45 

 

1 6.0* The application is made 

in spring only 

 

* 7.5 g a.e/ha equals 7.82 g/ha of XDE-729 methyl ester 

* 6.0 g a.e/ha equals 6.25 g/ha of XDE-729 methyl ester 

 

Table 2: intended uses of XDE-729 methyl in the Central Zone 
 

Crops 

Application 
Max rate  

per application 
Remarks 

Growth stage 
Number per 

season 
g a.e./ha  

Winter cereals 

- wheat (soft) 

- wheat (durum) 

- barley 

- spelt 

- rye 

- triticale 

Autumn  

(Sept 1
st
 – Dec 31

st
) 

BBCH 09-29 

 

and 

 

Spring 

(March 1
st
 – June 30

th
) 

BBCH 13-45 

 

1 - 2 7.5* 

followed by 

6.0* 

The applications are 

made: 

- in autumn only 

- or in spring only 

- or in both autumn 

and spring. 

Spring cereals 

- wheat (soft) 

- wheat (durum) 

- barley 

- rye 

Spring 

(Jan 1
st
 – June 30

th
) 

BBCH 13-45 

 

1 6.0* The application is made 

in spring only 

 

* 7.5 g a.e/ha equals 7.82 g/ha of XDE-729 methyl ester 

* 6.0 g a.e/ha equals 6.25 g/ha of XDE-729 methyl ester 

 

W
AR

NI
NG

: T
his

 d
oc

um
en

t f
or

m
s p

ar
t o

f a
n 

EC
 e

va
lua

tio
n 

da
ta

 p
ac

ka
ge

 a
nd

 sh
ou

ld 
no

t b
e 

re
ad

 in
 is

ola
tio

n.
 R

eg
ist

ra
tio

n 
m

us
t n

ot
 b

e 
gr

an
te

d 
on

 th
e 

ba
sis

 o
f t

his
 d

oc
um

en
t. 



 

XDE 729 Methyl (Halauxifen-methyl)   Volume 3, Annex B, Appendices 

 

 

26 

Table 3: intended uses of XDE-729 methyl in the Southern Zone 
 

Crops 

Application 
Max rate  

per application 
Remarks 

Growth stage 
Number per 

season 
g a.e./ha  

Winter cereals 

- wheat (soft) 

- wheat (durum) 

- barley 

- spelt 

- rye 

- triticale 

Autumn  

(Sept 1
st
 – Dec 31

st
) 

BBCH 09-29 

 

and 

 

Spring 

(March 1
st
 – May 31st) 

BBCH 13-45 

 

1 - 2 7.5* 

followed by 

6.0* 

The applications are 

made: 

- in autumn only 

- or in spring only 

- or in both autumn 

and spring. 

Spring cereals 

- wheat (soft) 

- wheat (durum) 

- barley 

- rye 

Spring 

(Feb 1
st
 – May 31st) 

BBCH 13-45 

 

1 6.0* The application is made 

in spring only 

 

* 7.5 g a.e/ha equals 7.82 g/ha of XDE-729 methyl ester 

* 6.0 g a.e/ha equals 6.25 g/ha of XDE-729 methyl ester 

 

 

1.4.1 Effectiveness including dose justification  

 

Reference report :  Satchivi, N., Schmitzer, P. Efficacy and selectivity of XDE-729 

applied to cereal crops. Dow AgroSciences, unpublished report no. DAI 0978, 12 August 

2010.  Ref. Bio-1 

 

Data from this preliminary screen demonstrate that Galium aparine, Lamium purpureum, 

Papaver rhoeas and Stellaria media are susceptible to post-emergence applications of 

XDE-729 methyl.  Of these species G. aparine and L. purpureum are the most sensitive 

to XDE-729 methyl, with Matricaria chamomilla, Veronica persica and Viola tricolor 

being the most tolerant to post emergence applications of XDE-729 methyl. 
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Table 4: GR 90 values and relative susceptibility to XDE-729 methyl (applied rates from 4.375 

to 70 g a.e./ha ) of various European broad leaf weed species 

 

Target weed GR 90  (g a.e/ha) 

Galium aparine 6 

Lamium purpureum 7 

Papaver rhoeas 8 

Stellaria media 26 

Matricaria chamomilla 118 

Veronica persica 129 

Viola Tricolor 140 

 

1.4.1.1 Autumn uses 

 

Zonal Biology Assessment Dossiers will be submitted to support the authorization of 

XDE-729-methyl in each of the three European zones.  In the autumn, the applicant 

considers that a key target is Stellaria media (increasing ALS resistance in Denmark, UK 

etc…) requiring the highest proposed maximum dose (7.5 g a.e/ha) of active substance.  

The field trials data supporting effectiveness against this target comprised 14 trials 

conducted over 2 years.  The trials were undertaken by Officially Recognised 

Organisations, all of which follow EPPO guidelines.  Trials were conducted in the 

following Member States: Denmark, France, Germany and the UK.  These are 

representative of the following EPPO zones according to EPPO Standard PP1/241 (1); 

Maritime and Mediterranean and the Northern, Central and Southern EC regulation 

1107/2009 work sharing zones. 

XDE-729 methyl, as GF-2573, was tested at a range of doses from 3 to 9 g a.e/ha in order 

to determine the most appropriate dose for the control of S. media in the autumn.  Data 

presented below in table 5 demonstrate an improvement in the efficacy of XDE-729 

methyl when applied at the proposed field rate of 7.5 g a.e/ha (1N) compared to the 0.6 N 

and 0.8 N rates.  This improved efficacy was also associated with a reduced variation in 

the level of control observed at each rate with a Standard Deviation of 12.6 at the 1 N rate 

compared to a Standard Deviation of 21 at the 0.6 N rate.  Additional data and a detailed 

summary on dose rate justification will be presented in the zonal BADs. 
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Table 5 : Dose response of XDE-729 methyl applied (as GF-2573) to winter cereals in Autumn 

to several key broad leaf weeds (EU field results, across zones) 
 

Target weed Number of trials 

Summary of control (%) achieved 

with XDE-729 methyl at 

4.5 g a.e/ha 

(0.6 N) 

6 g a.e/ha 

(0.8 N) 

7.5 g a.e/ha 

(1 N) 

Stellaria media All zones:  14 trials 84 % 89 % 93 % 

Veronica 

hederifolia 

All zones:  19 trials 83 % 88 % 91 % 

Southern zone:  6 trials 92 % 94 % 98 % 

 

1.4.1.2 Spring uses 

 

Zonal Biology Assessment Dossiers will be submitted to support the authorization of 

XDE-729-methyl in each of the three European zones.  In the spring, one of the most 

challenging susceptible targets is considered by the applicant to be Papaver rhoeas 

(increasing ALS resistance in Spain, Italy, France, UK, Belgium…) requiring the highest 

proposed maximum dose (6 g a.e/ha) of active substance.  

The field trials data supporting effectiveness against this target comprised 7 trials 

conducted over 2 years.  The trials were undertaken by Officially Recognized 

Organizations, all of which follow EPPO guidelines.  Trials were conducted in the 

following Member States:  France, Italy, Spain, Poland and UK.  These are representative 

of the following EPPO zones according to EPPO Standard PP1/241 (1); Maritime, North 

East and Mediterranean and the Central and Southern EC regulation 1107/2009 zones.  

XDE-729 methyl was tested at a range of doses from 3 to 6 g a.e./ha in order to determine 

the most appropriate dose for the control of P. rhoeas in the spring.  Data presented 

below in Table 6 demonstrate an improvement in the efficacy of XDE-729 methyl when 

applied at the proposed field rate of 6 g a.e/ha (1N) compared to the 0.75 N and 0.5 N 

rates.  Additional data and a detail summary on dose rate justification will be presented in 

the zonal BADs. 

 

Table 6.:  Dose response of XDE-729 methyl applied (as GF-2573) to winter cereals in Spring to 

Papaver rhoeas (EU field results, across zones) 
 

Target weed Number of trials 

Summary of control (%) achieved 

with XDE-729 methyl at 

3 g a.e/ha 

(0.5 N) 

4.5 g a.e/ha 

(0.75 N) 

6 g a.e/ha 

(1 N) 

Papaver rhoeas All zones :  14 trials 77 % 81 % 87 % 
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1.5 Mode of Action –Effects on harmful organisms  

Reference report:  Walsh, T.A., et al.  Mutations in an auxin receptor homolog AFB5 and 

in SGT1b confer resistance to picolinate auxins but not to 2,4-D or IAA in Arabidopsis.  

Dow AgroSciences, unpublished report # DAI 0656.  14 Sept 2005. Ref Bio-6 

 

A wide range of chemistries have been shown to exert auxinic effects, which include 

structurally distinct classes such as: the aryloxypropionates, picolinates, benzoates and 

the quinoline carboxylates.  These herbicidal auxins exhibit a broad range of efficacy and 

selectivity profiles in important European cereal and grassland markets  

 

XDE-729 methyl will be the first member of a new structural class of chemistry, known 

as the arylpicolinates, to be developed for the European cereal market.  Although XDE-

729 methyl is a member of the pyridine carboxylic (picolinate) family of herbicidal 

auxins (group O) it differs from aminopyralid, picloram and clopyralid in the presences 

of a 6-phenyl substitution on the pyridine ring.  The binding site of the picolinate auxins 

also differs from the oxy-acetates (for example 2,4-D, fluroxypyr and triclopyr). 

 

XDE-729 methyl is a product, that when applied to sensitive species, will present auxin-

like properties.  Natural auxins are used by the plant to regulate minute amount of 

hormones which bind to specific receptor proteins turning on and off vital plant 

processes.  XDE-729 methyl moves systemically throughout the target weed binding to 

receptor sites normally used by these plant hormones.  This causes a disruption of normal 

plant growth processes via the binding of XDE-729 to the receptors.  This binding results 

in the deregulation of plant growth metabolic pathways and thus causes uneven cell 

division and growth, culminating in plant death.  

 

Symptoms of XDE-729 methyl herbicide damage to sensitive species normally occur 

within a couple of hours.  Symptoms of herbicide damage include: cessation of growth, 

epinasty, leaf cupping, chlorosis, swelling/thickening of stems, callus tissue and 

distortion of the meristems and eventually plant death. 

 

Numerous field trials were set up from 2008 to 2011 in the European Union (Northern, 

Central and Southern zones) to determine the efficacy profile of XDE-729 methyl in both 

winter and spring cereals.  Detailed summaries of these trials will be presented and 

discussed in the zonal Biology Assessment Dossiers. 

 

XDE-729 methyl has a wide spectrum of activity on broadleaf weeds species, with some 

activity on certain perennial weed species.  Control can be influenced by weed size with 

smaller stages more easily controlled.  However, the activity of XDE-729 methyl on 

target weeds is not significantly influenced by environmental conditions and is active 

under cold (inactive periods of growth) and warm conditions with active growth.  Hence 

it can be used in both the autumn and spring with late spring applications (up to crop 

growth stage BBCH 39-45) to control certain species such as Galium aparine. 
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Primary target weeds in Europe are as follows (in alphabetic order) 

 

 Autumn applications of XDE-729 methyl in winter cereals: 

 

Highly susceptible species to XDE-729 methyl (95-100%) 

- Centaurea cyanus(CENCY) 

- Fumaria officinalis (FUMOF) 

- Geranium dissectum (GERDI) 

- Geranium pusillum (GERPU) 

- Lamium amplexicaule (LAMAM) 

- Lamium purpuruem (LAMPU) 

- Papaver rhoeas (PAPRH) 

- Stellaria media (STEME) 

 

Susceptible species to XDE-729 methyl (85-94.9%) 

- Galium aparine (GALAP) 

- Veronica hederaefolia (VERHE) 

- Veronica persica (VERPE) 

 

 

 Spring applications of XDE-729 methyl to either winter or spring cereals: 

 

Highly susceptible species to XDE-729 methyl (95-100%) 

- Chenopodium album (CHEAL) 

- Galium aparine (GALAP) 

- Geranium dissectum (GERDI) 

- Geranium pusillum (GERPU) 

- Lamium amplexicaule (LAMAM) 

- Lamium purpuruem (LAMPU) 

- Papaver rhoeas (PAPRH) (northern EU) 

 

Susceptible species to XDE-729 methyl (85-94.9%) 

- Papaver rhoeas (PAPRH) (southern EU) 

- Fumaria officinalis (FUMOF) 

 

 

The above species are susceptible to XDE-729 methyl at dose rates ranging between 4.5 

to 7.5 g ae /ha, depending on the species and growth stage at application.  Performance 

details will be presented in the zonal Biology Assessments Dossiers, document M3, 

chapter IIIA.6 (“Efficacy data and information”). 

  

There are also some frequent cereal weeds which are not controlled by XDE-729 methyl:  

 

- Bassica napus (volunteer oil seed rape) 

- Capsella bursa-pastoris(CAPBP) 

- Matricaria inodora (MATIN) 

- Matricaria chamomilla (MATCH) 

- Matricaria matricarioides (MATMT) 

- Sinaps arvenis (SINAR) 

- Viola arvensis (VIOAR) 
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1.5.1 Translocation in plants 

 

Reference Reports:   

 

- DeBoer, G.J, et al.  Understanding metabolism, uptake and translocation of XDE-

729 and its methyl ester (XDE-729 ME) in wheat, L. Purpureum and V. persica and 

the effect of safener on wheat selectivity.  Dow AgroSciences, unpublished report 

number DAI 1026, 24 May 2011. Ref Bio-7 

 

- Brockmann, A, et al.  Standardized bioassay for the determination of ED 10 (NOEL) 

and ED 50 values for GF-2573 (XDE-729, 7.5 g a.e/L, EC) and selected following 

crop species.  Unpublished report, Agrocheck, Germany study id AC/10/219, DAS 

study id EA10D2C069, 4 July 2011. Ref. Bio-8 

 

- Davis, J.  Determination of the foliar No Observable Effect Level (NOEL) of XDE-

729 (GF-2573 7.5 g a.e/L) to a range of crop species.  Unpublished report 

Stockbridge Technology Centre, Yorks, UK.  Study id STC/11/E646 DAS study id 

EA11D2C077, 2 August 2011. Ref. Bio-9 

 

The biological activity of the commercially available synthetic auxins such as fluroxypyr-

1-MHE and 2, 4-D is believed to require the free carboxylic acid.  These herbicides 

therefore, need to undergo either de-esterification or β-oxidation, to release the active 

moiety and are considered to be pro-herbicides. The herbicide XDE-729 methyl would 

also need to undergo de-esterification in order to release its active acid form and can also 

be considered to be a pro-herbicide. 

 

Translocation of XDE-729 methyl was studied in the reference report (# DA1 1026. Ref. 

Bio-7), in which radiolabelled 
14

C-XDE-729 methyl was applied as 1-µL droplets to the 

adaxial surface of the second fully expanded leaf and harvested at 0, 4, 24 and 48 hours 

after application.  The results have been used to understand translocation of XDE-729 

methyl within the plant following foliar applications, in three test species namely; wheat, 

Veronica persica and Lamium purpureum. 

  

The study demonstrated that the translocation of radiolabelled C 
14

 out of the treated leaf 

was similar in wheat and V. persica at each harvest time, whereas radiolabelled C 
14

 

translocation increased with time in L. purpureum.  This difference in translocation was 

explained by the fact that less free acid (XDE-729) was available for translocation out of 

the leaf in wheat and V. persica than in L. purpureum.  Phosphor images of the 

translocation of foliar applied 
14

C-XDE-729 methyl showed only classic phloem 

movement in L. purpureum and V. persica, with the active moiety being translocated 

though out the plant. 

 

In the Pestemer study (EA10D2C069.  Ref. Bio-8) air dried soil was treated with XDE-

729 methyl (GF-2573, 7.5 g a.e/L EC) at rates ranging from 37 to 9000 ml pr/ha and 

incorporated.  Pre-germinated monocotyledon and dicotyledon seedlings of the following 

crop species; wheat (Triticum aestivum), pea (Pisum sativum), oil seed rape (Brassica 

napus), sugar beet (Beta vulgaris), sunflower (Helianthus annuus), maize (Zea mays), oat 

(Avena sativa) and white mustard (Sinapis alba) were transplanted into the treated soil 

and allowed grow. 
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All plants were assessed for visual injury; whilst survival and shoot fresh weight was 

measured at the end of the study.  Field pea was the most sensitive species with 

significant levels of visual injury and shoot fresh weight reduction reported.  This study 

provides evidence that XDE-729 methyl can also be taken up by the roots and 

redistributed though the plant.  No additional data has been provided to support this 

proposed method of redistribution, within the plant.  Data from this Pestemer study are 

consistent with results of a foliar XDE-729 methyl NOEL study in which peas were 

identified as a highly susceptible species to XDE-729 methyl (data not presented. Ref. 

Bio-9). 

 

 

1.5.2 Description of biochemical and biological mode of action 

 

Reference report:  Walsh, T.A., et al.  Mutations in an auxin receptor homolog AFB5 and 

in SGT1b confer resistance to picolinate auxins but not to 2,4-D or IAA in Arabidopsis.  

Dow AgroSciences, unpublished report # DAI 0656.  14 Sept 2005. Ref. Bio-6 

 

In 2006, Walsh et al isolated two lines of Arabidopsis with reduced sensitivity to the 

experimental 6-arypicolinate herbicide DAS534, which through screening were used to 

indentify Aradidopsis with the AFB5 and SGT1b genes.  These artificial mutations were 

used to determine the binding sites in sensitive plants. 

 

A major component of the herbicidal activity of XDE-729 methyl is mediated via 

interactions with a SCF 
AFB5

 ubiquitin ligase which is involved with auxin signaling and 

other pathways.  This molecular target for XDE-729 AFB5 was found to be in the same 

family of genes as transport inhibitor response 1 (TIR1), the molecular target for indole 

acetic acid (IAA) and the herbicide 2,4-D (Dharmasiri et al., 2005; Kepinski et al., 2005).  

Research with TIR1 indicates that natural auxins as well as 2,4-D allow TIR1 to bind the 

transcription repressor Aux/IAA.  This binding allows the F-box protein to ubiquitinate 

the Aux/IAA.  The ubiquitined Aux/IAA is then degraded by the proteasome.  

Degradation of the Aux/IAA repressor allows for unregulated transcription of the genes 

that would usually be repressed by Aux/IAA (Badescu et al., 2006).   

 

The homolog of AFB5 to TIR1 suggests that XDE-729 methyl allows for Aux/IAA to 

bind to AFB5 much like 2,4-D allows Aux/IAA to bind to TIR1, allowing for the 

unregulated transcriptions of genes which would normally be suppressed by Aux IAA.  A 

line of Arabidopisis was mutaganized to be resistant to XDE-729 (afb5).  The lack of 

resistance of afb5 Arabidopsis to 2,4-D indicates that the molecular recognition site of the 

oxyacetate auxin herbicide 2,4-D is different from that of the picolinate auxin herbicides 

(XDE-729). 

 

 

1.5.3 Metabolism in plants (weeds and crops) 

 

Reference report :  DeBoer, G.J, et al.  Understanding metabolism, uptake and 

translocation of XDE-729 and its methyl ester (XDE-729 ME) in wheat, L. Purpureum 

and V. persica and the effect of safener on wheat selectivity.  Dow AgroSciences, 

unpublished report number DAI 1026, 24 May 2011.Ref Bio-7 

 

A series of metabolism, uptake and translocation studies were conducted to understand 

the mechanism(s) of selectivity in spring wheat and two broadleaf weed species namely; 
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Lamium purpureum and Veronica persica (reference report # DAI 1026).  Studies were 

also performed to elucidate the mechanism(s) of the improved selectivity of XDE-729 

methyl to spring wheat. 

 

XDE-729 methyl was metabolized in all three test species by the conversion of the acid 

(active form) which was subsequently O-demethylated and conjugated with glucose and 

malonate.  

 

In wheat this process was slow and selectivity of wheat to XDE-729 methyl is most likely 

due to slow de-esterification coupled with O-demethylation and conjugation of the acid 

and the ester.  When XDE-729 methyl was applied to wheat with the safener a number of 

processes occurred; first there was a slight reduction in uptake, secondly there was a 

significant reduction in translocated radioactive material and thirdly there was a increased 

rate of the O-demethylation and subsequent conjugation of the ester without increasing 

the de-esterification.  This third effect would have significantly reduced the amount of 

active moiety available for translocation and thus improving selectivity in wheat. 

 

Of the two weed species tested V. persica was the least sensitive to applications of XDE-

729 methyl.  In this species ring hydroxylation was a major pathway for metabolism 

unlike wheat where it was only a minor pathway.  It was concluded that the higher 

tolerance of V. perisca to XDE-729 methyl was due to its ability to offset the fast 

conversion of the acid in the plant by rapid O-demethylation of the acid and ring 

hydroxylation of the ester.  

 

In contrast XDE-729 methyl was rapidly converted to acid and not metabolized further in 

the highly sensitive species L. purpureum.  The addition of the safener had no effect on 

the XDE-729 methyl uptake, translocation and metabolism in L. purpureum. 

 

1.5.4  Herbicidal activity of the main metabolites 

 

Reference reports:   

 

- Davies, J.  Determination of the Soil No Observable Effect Level (NOEL), EC10 and 

EC50 of XDE-729 and its M-757 metabolite to a range of rotational crop species.  

Stockbridge Technology Centre.  Unpublished report # STC/10/E583 (Dow 

AgroSciences study Id EA10D2C067), 11 February 2011.  Ref. Bio-10 

 

- Broughham, K, et al.  Determination of the foliar No Observable Effect Level (NOEL) 

ED 10 and ED 50 values of XDE-729 methyl metabolite M-757 to a range of crop 

species.  Unpublished Dow AgroSciences study id EA11D2C079, 16 May 2012.

 Ref. Bio-11 

 

Two studies were established to determine the biological activity of the M-757 metabolite 

to that of XDE-729 methyl, formulated as GF-2573 (XDE-729 methyl at 7.5 g a.e/L, EC). 

 

The first of these studies was designed to evaluate the soil activity of M-757 on key 

European monocotyledon and dicotyledon rotational crop species.  These crops species 

included; Allium cepa, Brassica napus, Glycine max, Trifolium alba, Beta vulgaris and 

Linum usitatissimum, representing the following plant families: Brassicaceae, 

Leguminosae, Liliacae, Linaceae, Chenopodiacae and Umbelliferae.   
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Test soil was treated with either M-757 or XDE-729 methyl at rates ranging from 0.0206 

to 15 µg ae/kg of air dried soil.  Crop species were then sown into the treated soil and 

assessed for any phototoxic effects relative to the untreated control. 

 

The second of these studies was designed to evaluate the foliar activity of M-757 on key 

European monocotyledon and dicotyledon crop species.  These crop species included 

Lycopersicon esculentum, Beta vulgaris, Glycine max and Lactuca sativa representing the 

following plant families: Solanaceae, Chenopodiacae, Leguminosae and Asteraceae.   

 

M-757 and XDE-729 methyl were applied as foliar sprays at rates ranging from 0.003 to 

7.5 g a.e/ha to the test species once they reached the BBCH12-14 growth stage.  They 

were later assessed for any phototoxic effects relative to the untreated control. 

 

 M-757, applied at the highest rates tested in both the soil and foliar NOEL studies 

(15 µg ae/kg or 7.5 g a.e/ha respectively), did not result in 50 % injury to any of the 

test species.  In comparison injury with the parent XDE-729 methyl applied at an 

equivalent rate in both studies resulted in more than 50 % injury to all test species. 

 

 ED 50 values for visual control and fresh weight reduction could not be calculated for 

M-757 applied to any of test species in the soil and foliar NOEL studies because of 

the lack of a 50 % effect.  ED 50 values for visual injury and foliar fresh weight were 

therefore, considered to be > 15 µg ae/kg air dried soil or > 7.5 g a.e/ha in the foliar 

study, the highest rates tested in either study.  These ED 50 values were significantly 

more than 3 times that of the parent XDE-729 methyl, for the most sensitive species 

(L. esculentum, G. Max, L. Sativa, L usitatissimum and T. alba).  It was not possible 

to determine the 3X ED50 value for the less sensitive species, because the 3X value 

exceeded the highest rate tested.  However, it must be noted that the M-757 

metabolite applied at the highest rate tested resulted in < 10 % visual injury 

compared to 61 to 100 % injury with parent. 

 

In conclusion, based on guidance given in by the Federal Environment Agency (UBA) in 

“Assessment of the Relevance of Metabolites in Groundwater in Context of National 

Approval Procedures of Plant Protection Products” and “Groundwater metabolites – 

guidance on efficacy aspects” published by CRD, UK, the M-757 metabolite is not 

considered to be biologically active. 
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1.6 Unacceptable effects 

 

1.6.1  Adjacent crops 

 

Risk evaluation due to XDE-729 methyl vapors 

 

The vapour pressure of XDE-729 methyl, when compared to existing herbicides in 

general and to 2,4-D ethyl hexyl ester (EHE) in particular, is relatively low.  Thus, issues 

associated with non-target volatile movement are anticipated to be very low.  

 

Vapour pressure values at 25°C:   

 

-  XDE-729 methyl:    1.5 x 10
-8

 Pa    (1.1 x 10
-10

 mm Hg) 

-  2,4-D ethyl hexyl ester:  48000 x 10
-8

 Pa (36000 x 10
-10

 mm Hg) 

 

To confirm this “very low volatility” from a Biology standpoint, the risk to induce 

injuries by XDE-729 methyl volatility (vapors coming from a treated field) was evaluated 

in a greenhouse study. 

 

Reference report:  Gifford, J., Ouse, D, Bingham-Burr, D. Volatility of XDE-729 methyl 

(GF-2573, EC, 7.5 g a.e/L) compared to 2,4-D ethyl hexyl ester (GF-1387, EC, 600 g 

a.e/L).  Dow AgroSciences, unpublished Powerpoint document, 1 Sept. 2011.  Ref. 

Bio-14 

 

The volatility of XDE-729 methyl was compared to that of 2,4-D ethyl hexyl ester 

(EHE).  This standard was selected because its potential risks are well known when 

sprayed close to susceptible crops.Three crop species were selected for this study: 

European grape (Vitis vinifera), lentil (Lespedeza cuneata) and tomato (Lycopersicon 

esculentum). These species are susceptible to very low rates of both XDE-729 methyl and 

2,4-D EHE when foliar applied.  It was checked in separate studies that grapes, lentils 

and tomatoes are amongst the most susceptible species to XDE-729 methyl. 

 

Method: Wheat plants were sprayed with XDE-729 methyl or 2,4-D EHE at 6 and 1120 g 

a.e/ha respectively.  Then these treated cereal plants were placed in a growth chamber at 

30°C together with susceptible broad leaved crops for 24 hours.  After exposure of plants 

to vapors, plants were moved to a 16°C glasshouse for two weeks.  Injuries were assessed 

up to 15-16 days after treatment (DAA).  Pictures can be seen in the reference report. 

 

Results:  Two weeks after treatments, the visual injury levels were as follows: 

 

Table 7 : Visual injury levels due to XDE-729 methyl or 2,4-D EHE vapors. 

 

 % injury (0-100 scale) 

 Untreated XDE-729 methyl  

at 6 g a.e/ha 

2,4-D EHE  

at 1120 g a.e/ha 

Grapes 0 0 83 

Lentils 0 3 72 

Tomatoes 0 0 70 
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Conclusion:  The data presented in this table confirm that 2,4-D EHE is highly injurious 

to some susceptible crop species (grapes, lentils, tomatoes).  Plants exhibit obvious auxin 

symptoms including epinasty, thickened and brittle stems, stunting and death.  Under the 

same conditions, these susceptible plants exhibit very little or no symptoms when 

exposed to XDE-729 methyl vapors, demonstrating it is unlikely that XDE-729 methyl 

induces injuries to adjacent crops due to volatility. 

 

Spray drift 

 

Various post-emergence field replicated trials were set up in France, Germany and the 

UK in 2010 and 2011 (French CEB method n° 212) to evaluate the safe distance (buffer 

zone) to be advised on labels to avoid damaging adjacent susceptible crops. XDE-729 

methyl was used as GF-2573 (7.5 g a.e/L). 

 

Autumn 2010 trials were set up to evaluate the risks to neighboring autumn sown crops. 

- Tested crops were oil seed rape, field beans and winter fodder peas. 

- XDE-729 methyl was applied at 2 to 6 leaf stage of the crops. 

- XDE-729 methyl was applied at the following rates (calculated in consideration to a 

maximum rate of 7.5 g a.e/ha, according to the supported GAP):  

 0.0150 g a.e/ha (corresponding to a 15 m buffer zone) 

 0.0225 g a.e/ha (corresponding to a 10 m buffer zone) 

 0.045 g a.e/ha (corresponding to a 5 m buffer zone) 

 0.075 g a.e/ha (corresponding to a 3 m buffer zone) 

 0.3 g a.e/ha (corresponding to a 1 m buffer zone) 

 0.6 g a.e/ha 

 

The visual injury results which were assessed allowed drawing the following conclusions: 

- A 1 m safe distance is required when spraying XDE-729 methyl to winter cereals 

close to: 

 oilseed rape, winter fodder peas. 

 A 3 m safe distance is required when spraying XDE-729 methyl to winter 

cereals close to: 

 field beans. 

 

W
AR

NI
NG

: T
his

 d
oc

um
en

t f
or

m
s p

ar
t o

f a
n 

EC
 e

va
lua

tio
n 

da
ta

 p
ac

ka
ge

 a
nd

 sh
ou

ld 
no

t b
e 

re
ad

 in
 is

ola
tio

n.
 R

eg
ist

ra
tio

n 
m

us
t n

ot
 b

e 
gr

an
te

d 
on

 th
e 

ba
sis

 o
f t

his
 d

oc
um

en
t. 



 

XDE 729 Methyl (Halauxifen-methyl)   Volume 3, Annex B, Appendices 

 

 

37 

Spring 2010 and 2011 trials were set up to evaluate the risks to neighboring spring sown 

crops. 

 

- Tested crops were fodder peas, soybean, sunflower, sugar beets, spring oil seed rape, 

transplanted vines, onions, flax, lentils and corn. 

- XDE-729 methyl was applied at 2 to 4 leaf stage of the crops. 

- XDE-729 methyl was applied at the following rates (calculated in consideration to a 

maximum rate of 6 g a.e/ha, according to the supported GAP):  

 0.012 g a.e/ha (corresponding to a 15 m buffer zone) 

 0.018 g a.e/ha (corresponding to a 10 m buffer zone) 

 0.036 g a.e/ha (corresponding to a 5 m buffer zone) 

 0.06 g a.e/ha (corresponding to a 3 m buffer zone) 

 0.24 g a.e/ha (corresponding to a 1 m buffer zone) 

 0.48 g a.e/ha 

 

The visual injury results which were assessed allowed drawing the following conclusions: 

- A 1 m safe distance is required when spraying XDE-729 methyl to winter cereals 

close to: 

 spring oil seed rape, onion, flax, corn, sunflower, sugar beets. 

- A 3 m safe distance is required when spraying XDE-729 methyl to winter cereals 

close to: 

 spring fodder peas, soybean, lentils. 

- A 5 m safe distance is required when spraying XDE-729 methyl to winter cereals 

close to: 

 vineyards. 

 

Conclusion: These field results show that safe distances from 1 to 5 m (depending on 

crops) will be recommended to avoid spray drift damages to adjacent susceptible crops.  

These 1 to 5 m buffer zone values are very similar to those of most of the herbicides 

which are currently sold as broad leaved weed killers in cereals.  Thus when respecting 

these recommendations, it is unlikely that XDE-729 methyl will cause any unexpected 

and unacceptable injuries to adjacent crops due to drift. 
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1.6.2 Succeeding crops 

 

1.6.2.1 Crop failure 

 

It can happen a farmer has to plough a cereal crop which was recently sprayed with an 

herbicide, because of unexpected damages to the cereal crop due to frost, flood, insects 

etc. Several field trials have been set up in 2010 and 2011 to evaluate which crops a 

farmer can sow after a XDE-729 methyl application.  These studies were set up across 

various EU geographies (France, Germany, UK, Hungary and Denmark), mixing soil 

types and weather conditions. 

 

XDE-729 methyl was tested at 1X and 2X rates (7.5 and 15 g a.e/ha for autumn 

applications; 6 and 12 g a.e/ha for spring applications). 

 

 Autumn applications of XDE-729 methyl : 

 

In most of the cases, XDE-729 methyl was applied in November and succeeding crops 

were sown in March-April after ploughing (4-5 months after treatment). XDE-729 methyl 

was safe to all tested crops, whatever the local conditions. Thus, after an autumn 

application of XDE-729 methyl, all tested crops (spring barley, spring wheat, spring oil 

seed rape, maize, sunflower, ryegrass, field beans or peas) can be safely sown after 

ploughing in spring. 

 

 Spring applications of XDE-729 methyl : 

 

XDE-729 methyl was applied either in March or in April.  Succeeding crops were sown 1 

or 2 months later.  Two soil cultivation practices were tested: either plough or minimum 

tillage before sowing the succeeding crops. Results which have been achieved specify 

that after a spring application of XDE-729 methyl, it is possible to sow : 

 1 month after application (whatever the soil cultivation practice):  

- Spring wheat  

- Spring barley  

- Maize  

- Faba beans 

- Spring oil seed rape  

 2 months after application (whatever the soil cultivation practice) :  

- Sunflower 

 

Conclusion: In case of unexpected crop failure, XDE-729 persistence in soil is short 

enough to allow farmers sowing a wide range of frequent crops, after either autumn or 

spring applications, whatever the soil cultivation practices (plough or minimum tillage). 
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1.6.2.2 Rotational succeeding crops 

 

When applied to soil and plants, XDE-729 methyl is metabolized to XDE-729 (acid 

form) first and then to M-757.  The susceptibility of various crop species to these three 

compounds has been evaluated in greenhouse conditions. One study has compared the 

efficacy of XDE-729 acid vs. XDE-729 methyl to a range of crop species. 

 

Reference report:  Davies, J.  Determination of the Soil No Observable Effect Level 

(NOEL) of XDE-729 (GF-2573, 7.5 g a.e/L EC) to a range of rotational spring species.  

Stockbridge Technology Centre.  Unpublished report # STC/10/E572, 9 Dec. 2010. Ref. 

Bio-15 

 

Another study has compared the efficacy of the M-757 metabolite vs XDE-729 methyl to 

another range of crop species. 

 

Reference report:  Davies, J.  Determination of the Soil No Observable Effect Level 

(NOEL), EC10 and EC50 of XDE-729 and its M-757 metabolite to a range of rotational 

crop species.  Stockbridge Technology Centre.  Unpublished report # STC/10/E583, 11 

Feb. 2011. Ref. Bio-16 

 

In both studies, compounds were mixed to the soil at different concentrations.  Then 

seeds were sown under controlled conditions.  Injuries to plants were regularly assessed 

after crop emergence. 

 

Comparison of XDE-729 (acid) to XDE-729 methyl: 

 

Table 8:  XDE-729 methyl and XDE-729 acid rates (µg ae/kg soil) inducing either no injury at 

all (NOEL) or 10% injury (EC10), based on visual assessments. 
 

 XDE-729 methyl XDE-729 acid 

Tested crops 
EC10 

(µg ae/kg soil) 

NOEL 

(µg ae/kg soil) 

EC10 

(µg ae/kg soil) 

NOEL 

(µg ae/kg soil) 

Maize 27.70 15 23.51 15 

Sorghum 14.49 5 7.46 <5 

Lentil 0.108 0.185 0.033 <0.555 

Linseed 0.119 0.555 0.0016 <0.555 

Oilseed rape 3.07 0.555 1.28 0.555 

Potato 2.77 1.666 0.663 <0.555 

Soybean 1.27 0.185 0.647 <0.555 

Sugar beet 1.15 0.185 0.60 <0.555 

Sunflower 2.64 0.0617 2.54 1.666 

Tomato 3.65 0.555 2.83 1.666 

White clover 0.054 0.0206 0.00002 <0.555 

 

Note:  The range of rates tested in these studies did not allow calculating all NOEL values 

accurately. 
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Conclusions:  

- In most of the cases, the acid form of XDE-729 was slightly more injurious than 

the XDE-729 methyl ester. However the herbicidal activities of both compounds 

are of a similar magnitude. 

- The most susceptible species to both XDE-729 methyl and its acid form were 

linseed and legume crops (lentil, soybean and white clover).  Grass crops such as 

maize and sorghum were tolerant to both XDE-729 methyl and its acid form. 

 

Comparison of M-757 (first XDE-729 metabolite) to XDE-729 methyl: 

 

Table 9: XDE-729 methyl and its M-757 metabolite injury levels, when incorporated at 5 µg 

ae/kg ** of soil, based on visual assessments 35 days after crop emergence. 

 

 % injury* (35 days after crop emergence) 

Tested crops 
XDE-729 methyl  

(at 5 µg ae/kg of soil) 

M-757 metabolite  

(at 5 µg ae/kg of soil) 

Oilseed rape 14 0 

Soybean 69 0 

White clover 100 0 

Sugar beet 79 0 

Onion 82 0 

Carrot 100 0 

Linseed 100 0 

* 0= no injury, 100= plant death 

 

** Note: 5 µg ae/kg of soil corresponds to a field rate of 7.5 g a.e/ha, assuming a soil density of 1.5 

and a uniform incorporation of the active substance within the top 10 cm of soil. 

 

Conclusions:  

- Data from this study demonstrate that the test species chosen were susceptible to 

the parent XDE-729 methyl (except oilseed rape).  At the 35 day assessment, 

plants growing in soil treated with 5 µg ae/kg of soil concentration of XDE-729 

methyl were exhibiting between 69 and 100% visual injury (except oil seed rape, 

14% injury only).  

- In comparison the M-757 metabolite at the 5 µg ae/kg of soil concentration did 

not induce any injury to any crop, clearly demonstrating a lack of herbicidal 

activity against a range of sensitive test species from M-757. 

- This demonstrates that M-757, the primary metabolite, would pose a very low 

probability of causing injury to non-target plants.  XDE-729 is not a “pro-

herbicide” that degrades to herbicidally active compounds. 

 

The overall conclusion of these two studies is that the potential impact on following crops 

may come from XDE-729 methyl or from XDE-729 acid, and not from the primary soil 

metabolite, M-757. 
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Field results: Risks to succeeding crops, after XDE-729 methyl applications in cereals. 

 

The first carry over trials were set up in Europe in autumn 2008.  Since then, many field 

trials have been set up every autumn and every spring to evaluate the risk of XDE-729 

methyl uses across EU countries to key succeeding crops, when applied to cereals. 

 

In all trials, after cereal harvest, the straw was incorporated to soil before sowing the 

succeeding crops.  This precautionary approach was decided from the very first carry 

over trial set up in 2008, taking into account the unlikely case that there are some 

remaining herbicidal residues in straw at harvest.  In practice, since that date, the 

applicant stated that this precautionary approach was not necessary as cereal straw at 

harvest does not contain any herbicidal residue level which can induce any problem to 

crops sown where this straw is incorporated to soil. 

 

Detailed field results will be presented in the zonal Biology Assessment Dossiers.  This 

document only presents an up to date summary of the potential risks and label 

restrictions. 

 

 Autumn applications of XDE-729 methyl (7.5 g a.e/ha according to supported 

GAP) 

 

XDE-729 methyl was applied to winter cereals at tillering stage from October to 

December.   

 

- Succeeding autumn crops were sown after minimum tillage (most frequent farmer 

practice) about 7-12 months after application:  

- Grasses: winter wheat, winter barley, rye-grass. 

- Cruciferae: winter oil seed rape, mustard (catch crop). 

- Legumes: field bean, clover, soybean (double crop). 

 

- Succeeding spring crops were sown after plough (most frequent farmer practice) 

about 15-18 months after application: 

- Grasses: maize, spring barley, spring oat. 

- Cruciferae: spring oil seed rape 

- Compositae: sunflower 

- Solanaceae: potato 

- Chenopodiaceae: sugar beet 

- Alliaceae: onion 

- Papaveraceae: poppy (Papaver somniferum) 

- Legumes: field bean, fodder pea, lentil, clover, soybean (double crop). 

 

Conclusion:  None of the tested crops were visually injured after an autumn application 

of XDE-729 methyl at 7.5 g a.e/ha.  Thus, after an autumn application of XDE-729 

methyl at 7.5 ga.e/ha, all tested succeeding crops can be sown without any restriction. 
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 Spring applications of XDE-729 methyl (6 g a.e/ha according to supported GAP) 

 

XDE-729 methyl was applied to cereals from tillering to BBCH 45 growth stages, from 

February to May depending on geographies. 

 

- Succeeding autumn crops were sown either after minimum tillage or after plough, 

about 3-6 months after application:  

- Grasses: winter wheat, winter barley, rye-grass 

- Cruciferae: winter oil seed rape, mustard (catch crop), transplanted cabbage 

(broccoli) 

- Compositae: sunflower (double crop) 

- Solanaceae: transplanted tomato, potato (double crop) 

- Alliaceae: onion, leek 

- Linaceae: flax 

- Ombelliferae: carrot 

- Legumes: field bean, alfalfa, lentil, clover, soybean (double crop) 

 

The majority of the above crop species were selected because they were 

considered as the most susceptible species to XDE-729 methyl in the greenhouse 

soil NOEL studies. 

 

Conclusion regarding the autumn crops sown after a spring application (this 

corresponds to the shortest 3-6 month interval tested):  

 

 Soil ploughed before sowing:  

 

None of the tested crops were visually injured after a spring application of 

XDE-729 methyl at 6 g a.e/ha. 

Thus, after a spring application of XDE-729 methyl at 6 g a.e/ha, all tested 

succeeding crops can be sown after ploughing without any restriction. 

 

 Minimum tillage before sowing:  

 

 Some visual injuries (growth inhibition) were assessed to the following 

legume crop species (clover and double crop soybean only).  Legumes 

appear to be the most susceptible botanic family to XDE-729 methyl and 

these results are consistent with the preliminary greenhouse screening 

studies. 

However, susceptibility variations have to be noted amongst the large 

family of legume crops, as there was no injury to field beans and alfalfa, 

which can be sown after harvest in autumn after a spring application of 

XDE-729 methyl at 6 g a.e/ha. 

 

 There was no visual injury to all other tested species (except for clover 

and double crop soybean).  
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Thus, after a spring application of XDE-729 methyl at 6 g a.e/ha, all tested 

succeeding crops can be sown in summer or autumn after harvest and 

minimum tillage, except clover and soybean. 

 

- Succeeding spring crops were sown after plough (most frequent farmer practice) 

about 10-12 months after application: 

- Grasses: maize, spring barley, spring oat 

- Cruciferae: spring oil seed rape 

- Compositae: sunflower, chicory Witloof 

- Solanaceae: potato 

- Chenopodiaceae: sugar beet 

- Alliaceae: onion 

- Papaveraceae: poppy (Papaver somniferum) 

- Linaceae: flax 

- Legumes: fodder pea, lentil, clover, soybean 

 

Conclusion regarding the spring crops sown after a spring application (this 

corresponds to a 10-12 months interval):  

 

 None of the spring crops sown 10-12 months after a XDE-729 methyl spring 

application at 6 g a.e/ha was visually injured.  Thus, after a spring application 

of XDE-729 methyl at 6 g a.e/ha, all tested succeeding spring crops can be 

sown 10-12 months after application without any restriction. 

 

 Some of these trials were harvested.  There was no yield penalty at all to any 

tested crop (field bean, sugar beet, potato). 

 

As an overall conclusion, after a spring application of XDE-729 methyl at 6 g a.e/ha, 

even applied at the latest growth stage (BBCH 45) which is supported in GAP, all tested 

crop species can be sown after harvest and any soil cultivation practice, either in autumn 

or in spring.  There are two exceptions: Clover and double crop soybean which can be 

sown just after cereal harvest (in summer or autumn) only after ploughing. 

 

 

 Autumn followed by Spring applications of XDE-729 methyl (7.5 followed by 6 g 

a.e/ha) 

 

As the proposed supported GAP includes the possibility to apply XDE-729 methyl both 

in autumn and spring during the same growing season of winter cereals, studies have 

been conducted to determine whether the carry over profile of a spring application of 

XDE-729 methyl at 6 g a.e/ha is modified by a previous autumn application of XDE-729 

methyl at 7.5 g a.e/ha. 

 

These trials were carried out in various EU geographies (across the three zones) to the 

same crops as above. 

 

Conclusion:  An autumn application of XDE-729 methyl at 7.5 g a.e/ha does not increase 

the potential of injury of a spring application of XDE-729 methyl at 6 g a.e/ha to 
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succeeding crops.  The restrictions to succeeding crops are only driven by the spring 

applications of XDE-729 methyl.  Thus the same restrictions to clover and double crop 

soybean sown after harvest and minimum tillage remain valid (See above paragraph). 

 

This chapter has analyzed the risks to succeeding crops after XDE-729 methyl 

applications to cereal crops, according to the supported GAP.  This analysis clearly 

demonstrates that XDE-729 methyl applied according to the GAP with the highest 

potential for succeeding crop injury does not have any unacceptable effects on 

succeeding crops (normal rotations or crop failures).  The anticipated very rare and 

limited restrictions cannot be considered as “unacceptable effects”. 

 

1.7 Possible occurrence of the development of resistance or cross-resistance 

 

Reference reports: 

 

- Satchivi, N, et al.  Response of herbicide resistant corn poppy (Papaver rhoeas) to 

application of XDE-729 methyl ester.  Unpublished Dow AgroSciences report 

number DAI 1072, 1 Nov 2011.Ref. Bio-12 

 

- Riches, C.  XDE-729 Papaver Rhoeas baseline monitoring –Europe 2010.  Dow 

AgroSciences study Id EA10D2C071.  AgHerba Consultants UK, July 2011. Ref. 

Bio-13 

 

A total of 14 auxinic herbicides are currently registered in the European Union for the 

control weeds species in a range of crops including cereals and grasslands.  Many of 

these herbicides have been on the market for decades.  Despite the length of time these 

herbicides have been on the EU market, resistance to this class of herbicide is still 

relatively low.  Especially when compared to high risk groups such as the ALS 

herbicides.  

 

In Europe, two annual broad leaf weed species have developed significant resistance to 

auxinic herbicides:  Stellaria media to mecoprop in the UK and Papaver rhoeas to 2,4-D 

(and MCPA) in Spain and Italy. 

 

Considering the length of time these auxinic herbicides have been on the market, their 

wide geographic spread of use and a relatively low number of confirmed cases of 

resistance, this chemistry can be considered to be a low risk in terms of resistance 

developing. 

 

Two glasshouse studies were conducted to provide data on the resistance profile of XDE-

729 methyl and to generate baseline data.  The test species used in these studies was 

Papaver rhoeas because it is susceptible to XDE-729 methyl and there are many EU 

biotypes which are resistant to either sulfonylureas, or to 2,4-D or to both sulfonylureas 

and 2,4-D.  A summary of these studies is given below.   

 

A more detailed summary, including data on Stellaria media and Galium aparine, plus 

field data will be presented in the zonal biology dossiers, document M3, chapter IIIA.6 

(“Efficacy data and information”). 

 

In the first of these studies conducted by Satchivi et al, seven P rhoeas biotypes from 

locations in Northern Spain, with reported poor efficacy to either 2, 4-D or tribenuron-
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methyl (sulfonylurea, ALS mode of action) were tested with XDE-729 methyl formulated 

as GF-2353 (XDE-729 methyl, 95.94 g a.e/L SC).  Other treatments in the this study 

included 2,4-D amine, mecoprop-P amine, MCPA amine, florasulam, thifensulfuron-

methyl and tribenuron-methyl.  Data presented in this report demonstrated resistance to 2, 

4-D applied at 1600 g ae /ha in four Spanish biotypes. 

 

XDE-729 methyl applied at the purposed maximum registered rate of 7.5 g a.e/ha to the 

same populations achieved between 82 and 90 % control.  The absence of cross resistance 

between 2,4-D and XDE-729 methyl can be explained by the difference of the perception 

of both types of auxinic herbicides at the molecular level.  In the study previously 

discussed by Walsh et al (description of biochemical and biological mode of action) it 

was indicated that 2,4-D and the picolinic herbicide DAS534 do not bind to the same 

receptors.  Thus differential binding between XDE-729 methyl and 2,4-D could explain 

why 2,4-D resistant biotypes of Papaver rhoeas were susceptible to applications of XDE-

729 methyl.  

 

In the second study conducted by Riches C. of Agherba, twenty one biotypes of P. rhoeas 

collected from sites throughout Europe (Belgium, France, Germany, Greece, Hungary, 

Italy, Spain and the UK) were used to establish the baseline sensitivity of XDE-729 

methyl to P. rhoeas.  The study also evaluated potential cross resistance between 2-4-D 

and ALS resistant biotypes.  

 

Data from this study demonstrated consistent control of all 21 biotypes by XDE-729 

methyl, with a maximum of a 3 X variation for both the ER 50 and ER 80 values based on 

percent visual control.  The study also demonstrated no cross resistance between XDE-

729 methyl and the ALS herbicide tribenuron-methyl and auxinic herbicide 2,4-D, with 

good control (> 78 %) of all 2,4-D and ALS resistant biotypes by XDE-729 methyl  

applied at 6 g a.e/ha, 28 days after application 
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SUMMARY OF EFFECTIVENESS AND CROP SAFETY DATA SUPPORTING 

EFFICACY  

 

Active substance XDE-729 methyl 

Chemical name (IUPAC) Methyl 4-amino-3-chloro-6-(4-chloro-2-fluoro-3-methoxyphenyl) 

pyridine-2-carboxylate) 

Chemical structure 

 

Chemical family  6-arylpicolinate herbicide 

Mode of action XDE-729 methyl is a member of the pyridine-carboxylic family of 

herbicidal auxins (group O) and results in typical auxinic symptoms 

of herbicide damage.  As a member of the group O herbicides it has 

been shown to control ALS (group B) resistant Papaver rhoeas. 

Absorption and 

translocation 

Following post-emergence application XDE-729 methyl will undergo 

de-esterification to release the activity moiety (XDE-729 acid form).  

The acid can then be translocated throughout the plant via the 

phloem.  Evidence has also been provided to demonstrate that XDE-

729 can also be taken into the plant via the root system. 

Crop tolerance Winter and spring cereals (wheat, durum wheat, spelt, barley, rye 

triticale – except oats) show excellent tolerance to XDE-729 methyl 

applied from BBCH 09 to BBCH 45 at projected label rates (7.5 g 

a.e/ha in autumn, 6 g a.e/ha in spring), when a safener (cloquintocet-

mexyl) is used in the formulated product. 

Weed control When autumn applied in winter cereals XDE-729 methyl controls a 

range of annual broad leaved weed species: 

- Centaurea cyanus 

- Galium aparine 

- Geranium spp 

- Lamium spp  

- Papaver Rhoeas 

- Stellaria media 

- Veronica spp 

When spring applied in winter cereals XDE-729 methyl controls a 

range of annual broad leaved weed species: 

- Chenopodium album 

- Fumaria officinalis  

- Galium aparine 

N 

F Cl 

Cl 

O 

O CH3 

N H 
2 

O CH3 
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- Geranium spp 

- Lamium spp 

- Papaver Rhoeas 

Minimum Effective Dose Autumn uses: the 7.5 g a.e/ha rate of XDE-729 methyl provides 

acceptable levels of control of Stellaria media and Veronica spp 

Spring uses: the 6 g a.e/ha rate of XDE-729 methyl provides 

acceptable levels of control of Papaver Rhoeas  

Neighboring crops Volatility:  XDE-729 methyl does not present a risk to susceptible 

adjacent crops. 

Spray drift: depending on crops a safe buffer zone of 1 to 5 m is 

recommended to avoid injuries to susceptible adjacent crops. 

Crop rotation XDE-729 methyl rapidly degrades and residues in the soil generally 

do not persist long enough to injure crops the following season.  It 

requires adequate moisture and temperature for breakdown to occur. 

 

 

RMS assessment  

Regulation (EC) No 1107/2009 is divided into Chapter II on the approval of active 

substances and Chapter III on the authorisation of plant protection products containing 

approved active substances.  

 

Regulation (EC) No 1107/2009 states in Chapter II, Article 4(3), that ‘a plant protection 

product, consequent on application consistent with good plant protection practice and 

having regard to realistic conditions of use, shall meet the following requirements: a) it 

shall be sufficiently effective and c) it shall not have any unacceptable effects on plants or 

plant products. The Regulation also states in article 8 that a summary dossier shall 

include information with respect to one or more representative uses on a widely grown 

crop in each zone of at least one plant protection product containing the active substance, 

demonstrating that the approval criteria provided for in Article 4 are met i.e. Sufficiently 

effective and with no unacceptable effects on plants or plant products.  

 

XDE-729 methyl is a new active substance belonging to a new family of 6-arylpicolinate 

herbicides.  XDE-729 methyl is a member of the pyridine-carboxylic family of herbicidal 

auxins (HRAC Group O).  

XDE-729 methyl, as GF-2573, is intended for use in winter and spring cereals (wheat, 

durum wheat, spelt, barley, rye triticale – except oats) for the post-emergence control of a 

range of broad-leaved weeds. The intended use is post-emergence of the crop from 

BBCH 10 to BBCH 45.  The proposed dose is 7.5 g a.e/ha in autumn and/or 6 g a.e/ha in 

spring and use is intended in all three EU regulatory zones.  This EC formulation contains 

also 7.5 g ai/L of cloquintocet-mexyl and 750 g/L of methylated seed oil 

The applicant provided the results the preliminary testing to demonstrate the absence of 

insecticidal or fungicidal effects. In addition, the results of preliminary tests were 

summarised to indicate that XDE-729 methyl requires the use of a safener. Field trials set 

up in the European Union in 2008-2010 to wheat, durum wheat, spelt, barley, rye and 

triticale have demonstrated that cloquintocet-mexyl is an effective safener when used at a 
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1:1 herbicide-to-safener ratio.  The cloquintocet-mexyl safener does not prevent crop 

symptoms in oats, at the currently developed rates of XDE-729 methyl. 

 

The applicant indicated that an adjuvant may be recommended for use with XDE-729 

methyl to optimize effectiveness. As a consequence, several XDE-729 methyl containing 

products developed in Europe will include adjuvants (methylated seed oil or non ionic 

surfactant).  Alternatively, when such an adjuvant cannot be incorporated into the 

formulation, tank mixing an adjuvant with XDE-729 methyl containing products may be 

recommended to users. Detailed data are not available to evaluate the claim that 

effectiveness is increased with the use of an adjuvant and this will need to be considered 

at the product stage for specific claims.  

 

Data from preliminary screening demonstrated that Galium aparine, Lamium purpureum, 

Papaver rhoeas and Stellaria media are susceptible to post-emergence applications of 

XDE-729 methyl.  Of these species G. aparine and L. purpureum are the most sensitive 

to XDE-729 methyl, with Matricaria chamomilla, Veronica persica and Viola tricolor 

being the most tolerant to post emergence applications of XDE-729 methyl. 

The applicant summarised the results of field trials conducted over 2 years in winter 

cereals using an autumn application of GF-2573 applied at 3 to 9 g a.e/ha.  The applicant 

considered the control of Stellaria media and Veronica hederifolia. Both of these weed 

species are common targets in cereals in the Northern, Central and Southern EC 

regulation 1107/2009 work sharing zones.  

Results demonstrated an acceptable level of control of both species at the proposed dose 

of 7.5 a.e/ha. In the control of Stellaria media there was some evidence from the 14 trials 

of a dose response between the proposed dose and lower doses of 4.5 and 6 g a.e/ha.  

Data were also presented for Veronica hederifolia from 19 trials across all zones. GF-

2573 at 7.5 g a.e/ha also gave acceptable control of this species although when trials from 

the Southern zone were considered separately (n=6) there was less evidence of a dose 

response compared to taking data from across all zones.  

The applicant also summarised the results of 7 trials conducted over 2 years in winter 

cereals where GF-2573 was applied in the spring at 3 to 6 g a.e/ha. The applicant 

considered the effectiveness against Papaver rhoeas. This is a major target in the 

Northern, Central and Southern EC regulation 1107/2009 work sharing zones. Results 

demonstrated an acceptable level of control of Papaver rhoeas at the proposed dose of 

6.0 a.e/ha, with some evidence of lower levels of control at 3 and 4.5 g a.e/ha.  

 

Field trials set up in the European Union in 2008-2010 to wheat, durum wheat, spelt, 

barley, rye and triticale have demonstrated that cloquintocet-mexyl is an effective safener 

when used at a 1:1 herbicide-to-safener ratio.  All laboratory and field studies which were 

completed have shown that XDE-729 methyl does not present any unacceptable effects 

on grain quantity and quality (1000 grain weight, protein content etc….).  The 

preliminary processing studies specify that XDE-729 methyl is safe in both bread making 

and malting / brewery studies.   

The applicant also considered other potential unacceptable effects in terms of the risk to 

adjacent and succeeding crops.  

From the information provided by the applicant it appears unlikely that XDE-729 methyl 

poses a significant risk to adjacent crops due to volatility. In terms of spray drift various 

post-emergence field replicated trials were set up in France, Germany and the UK in 2010 
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and 2011 (French CEB method n° 212) to evaluate the safe distance (buffer zone) to be 

advised on labels to avoid damaging adjacent susceptible crops. XDE-729 methyl was 

used as GF-2573 (7.5 g a.e/L). These field results show that safe distances from 1 to 5 m 

(depending on crops) will be recommended to avoid spray drift damages to adjacent 

susceptible crops.   

In terms of the risk of damage to succeeding crops several field trials have been set up in 

2010 and 2011 to evaluate which crops a farmer can sow after a XDE-729 methyl 

application.  These studies were set up across various EU geographies (France, Germany, 

UK, Hungary and Denmark), mixing soil types and weather conditions. XDE-729 methyl 

was tested at 1X and 2X rates (7.5 and 15 g a.e/ha for autumn applications; 6 and 12 g 

a.e/ha for spring applications). These trials include a range of crops commonly grown in 

arable rotations across the EU and indicate that any risks to succeeding crops can be 

satisfactorily managed using cultivations and appropriate planting intervals.  

When applied to soil and plants, XDE-729 methyl is metabolized to XDE-729 (acid 

form) first and then to M-757.  Two studies were established to determine the biological 

activity of the M-757 metabolite to that of XDE-729 methyl, formulated as GF-2573 

(XDE-729 methyl at 7.5 g a.e/L, EC) to consider the biological relevance of M-757. The 

M-757 metabolite is not considered to be biologically relevant from the results of the 

preliminary tests submitted.  

For approval of an active substance ‘a plant protection product, consequent on application 

consistent with good plant protection practice and having regard to realistic conditions of 

use, shall meet the following requirements: a) it shall be sufficiently effective and c) it 

shall not have any unacceptable effects on plants or plant products’.  The applicant has 

addressed this requirement. 
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List of reference reports used in the XDE-729 methyl Biology Dossier 

 
      GLP/GEP Y/N 

       Published Y/N 

     

   

Data Protection 

Claimed Y/N 

Section 1 Author Report 

Date 

Title Source2 Company 

Report No. 

   Owner3 

2.A and 6.C 

Ref. Bio-1 

Satchivi, N, 

Schmitzer, P 

12 Aug 

2010 

Efficacy and selectivity of XDE-

729 applied to cereal crops 
applicant DAI 0978 N N Y Applicant 

2.A.c 

Ref. Bio-2 

Satchivi, N, 

et al 

12 Aug 

2010 

Safener effects on the phytotoxicity 

of XDE-729 to Wheat and Barley 
applicant DAI 0979 N N Y Applicant 

2.B 

Ref. Bio-3 
Davis, G E  

11 May 

2012 

Assessment of antifungal potential 

of X11393729 and X11393728 
applicant DAI 1102 N N Y Applicant 

2. C 

Ref. Bio-4  

Wessels, F 

et al  

22 Feb 

2012 

Insecticidal assessment of 

X11393729, X11393728 and 

X11449757 

applicant DAI 1101 N N Y Applicant 

3.B 

Ref. Bio-5 

Satchivi, N, 

et al 

10 Aug  

2010 

Effects of adjuvants on the efficacy 

and selectivity of XDE-729 applied 

to cereal crops 

applicant DAI 0981 N N Y Applicant 

4 and 4.C 

Ref. Bio-6  

Walsh, T.A, 

et al 

14 Sept 

2005 

Mutations in an auxin receptor  

homolog AFB5 and SGT1b confer 

resistance to picolinate auxins but 

not 2,4-D or IAA in Arabidopsis 

applicant DAI 0656 N N Y Applicant 

4.B and 4.D 

Ref. Bio-7 

DeBoer, G.J,  

et al 

24 May 

2011 

Understanding metabolism, uptake 

and translocation of XDE-729 and 

its methyl ester (XDE-729 ME) in 

wheat, L purpureum and V. persica 

and the effect of safener on wheat 

selectivity. 

applicant DAI 1026 N  N Y Applicant 

4.B 

Ref. Bio-8 

Brockmann, A, 

 et al 

4 July 

2011 

Standardized bioassay for the 

determination of ED 10 (NOEL) and 

ED 50 values for GF-2573 (XDE-

729, 7.5 g a.e/L, EC) and selected 

following crop species. 

Agrocheck EA10D2C069 Y N Y Applicant 

4.B 

Ref. Bio-9 
Davis, J 

2 Aug  

2011 

Determination of the foliar No 

Observable Effect Level (NOEL) of 

XDE-729 (GF-2573 7.5 g a.e/L EC) 

to a range of crop species, 

STC  EA11D2C077 Y N Y Applicant 

4.E 

Ref. Bio-10 
Davis, J 

11 Feb 

2011 

Determination of the soil No 

Observable Effect Level (NOEL), 

EC 10 and EC 50 of XDE-729 and its 

M-757 metabolite to a range of 

rotational crop species, 

STC EA10D2C067 Y N Y Applicant 

4.E 

Ref. Bio-11 

Brougham, K,  

et al 

16 May 

2012 

Determination of the foliar No 

Observable Effect Level (NOEL), 

ED 10 and ED 50 of XDE-729 and 

its M-757 metabolite to a range of 

crop species, 

applicant EA11D2C079 Y N Y Applicant 

5 

Ref. Bio-12 

Satchivi, N, 

 et al 

1 Nov 

2011 

Response of herbicide resistant corn 

poppy (Papaver rhoeas) to 

application of XDE-729 methyl 

ester. 

applicant DAI 1072 N N Y Applicant 

5 

Ref. Bio-13 
Riches, C.  

July  

2011 

XDE-729 Papaver rhoeas baseline 

monitoring – Europe 2010 

AgHerba 

consultants 
EA10D2C071 Y N Y Applicant 

8 

Ref. Bio-14 

Gifford,J.  

et al 

1 Sept 

2011 

Volatility of XDE-729 methyl (GF-

2573, EC 7.5 g a.e/L) compared to 

2,4-D ethyl hexyl ester (GF-1387, 

EC 600 g a.e/L)  

applicant N/A N N Y Applicant 

                                                 
1 Include all relevant Annex points 
2 Where different from applicant 
3 Applicant company, public etc. 
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      GLP/GEP Y/N 

       Published Y/N 

     

   

Data Protection 

Claimed Y/N 

Section 1 Author Report 

Date 

Title Source2 Company 

Report No. 

   Owner3 

8.B.b 

Ref. Bio-15 
Davis , J. 

9 Dec 

2010 

Determination of the soil No 

Observable Effect Level (NOEL) 

XDE-729 (GF-2573, 7.5 g a.e/L 

EC) to a range of rotational spring 

species 

STC STC/10/E572 Y N Y Applicant 

8.B.b 

Ref. Bio-16 
Davis, J. 

11 Feb 

2011 

Determination of the soil No 

Observable Effect Level (NOEL) 

EC 10 and EC 50 of XDE-729  and 

its metabolite  to a range of 

rotational crop species 

STC STC/10/E583 Y N Y Applicant 
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