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1.
Procedure followed for the evaluation process
This review report has been established as a result of the evaluation of the new active substance mesotrione, made in the context of the work provided for in Articles 5 and 6 of Directive 91/414/EEC concerning the placing of plant protection products on the market, with a view to the possible inclusion of this substance in Annex I to the Directive.

In accordance with the provisions of Article 6(2) of Directive 91/414/EEC, the United Kingdom authorities received on 23 April 1998 an application from Zeneca Agrochemicals UK (now Syngenta), hereafter referred to as the applicant, for the inclusion of the active substance mesotrione in Annex I to the Directive. The United Kingdom authorities indicated to the Commission on 26 January 1999 the results of a first examination of the completeness of the dossier, with regard to the data and information requirements provided for in Annex II and, for at least one plant protection product containing the active substance concerned, in Annex III to the Directive. Subsequently, and in accordance with the requirements of Article 6(2), a dossier on mesotrione was distributed to the Member States and the Commission.

The Commission referred the dossier to the Standing Committee on the Food Chain and Animal Health in the meeting of the working group ‘legislation’ thereof on 27 January 1999, during which the Member States confirmed the receipt of the dossier.

In accordance with the provisions of Article 6(3), which requires the confirmation at Community level that the dossier is to be considered as satisfying, in principle, the data and information requirements provided for in Annex II and, for at least one plant protection product containing the active substance concerned, in Annex III to the Directive and in accordance with the procedure laid down in Article 20 of the Directive, the Commission confirmed in its Decision 1999/392/EC
 of 31 May 1999 that these requirements were satisfied.

Within the framework of that decision and with a view to the further organisation of the works related to the detailed examination of the dossier provided for in Article 6(2) and (4) of Directive 91/414/EEC, it was agreed between the Member States and the Commission that the United Kingdom as rapporteur, would carry out the detailed examination of the dossier and report the conclusions of the examination accompanied by any recommendations on the inclusion or non-inclusion and any conditions relating thereto, to the Commission as soon as possible and at the latest within a period of one year.

The United Kingdom submitted to the Commission on 17 December 1999 the report of its detailed scientific examination, hereafter referred to as the draft assessment report, including, as required, a recommendation concerning the possible inclusion of mesotrione in Annex I to the Directive. On receipt of the draft assessment report, the Commission forwarded it for consultation to all the Member States as well as to the sole applicant on 27 March 2000.
Further discussions between the Rapporteur Member State and Germany acting as Co-rapporteur Member State were organised, to review the draft assessment report and the comments received thereon in particular on each of the following disciplines :

-
identity and physical /chemical properties ;

-
fate and behaviour in the environment ;

-
ecotoxicology ;

-
mammalian toxicology ;

-
residues and analytical methods ;

-
regulatory questions.

The report of this peer review (i.e. the Reporting Table) was circulated, for further consultation, to Member States and the sole applicant on 30 October 2000. 

The dossier, revised draft assessment report and the peer review report including in particular an outline resumé of the remaining technical questions, were referred to the Standing Committee on Plant Health, and specialised working groups of this Committee, for final examination, with participation of experts from the 15 Member States. This final examination took place from February 2001 to April 2003, and was finalised in the meeting of the Standing Committee on 11 April 2003. 

These documents were also submitted to the Scientific Committee for Plants for separate consultation. The Committee was asked to comment on the suitability of the rat as an animal model for the extrapolation of the toxicological properties of mesotrione in humans and was invited to assess, whether the onset of adverse effects in target organs (in animal models as well as humans) can be linked to a certain threshold concentration of tyrosine in plasma. In its opinion
, the Committee concluded that due to the similarities in tyrosine kinetics between mice and humans, the mouse can be considered a better animal model than the rat for human risk assessment purposes. The Committee further concluded that no signs or symptoms of adverse effects are to be expected in humans if plasma tyrosine levels do not exceed 800 to 1000 nmol/ml. It also concluded that there is a threshold of plasma tyrosine levels for the expression of ocular effects in humans, which however will not be exceeded.

The present review report contains the conclusions of this final examination; given the importance of therevised draft assessment report, the peer review report (i.e. full report) and the comments and clarifications submitted after the revision of the draft assessment report as basic information for the final examination process, these documents are considered respectively as background documents A, B and C to this review report and are part of it.

2. 
Purposes of this review report
This review report, including the background documents and appendices thereto, have been developed and finalised in support of the Directive ../../03 EC concerning the inclusion of mesotrione in Annex I to Directive 91/414/EEC, and to assist the Member States in decisions on individual plant protection products containing mesotrione they have to take in accordance with the provisions of that Directive, and in particular the provisions of article 4(1) and the uniform principles laid down in Annex VI.

This review report provides also for the evaluation required under Section A.2.(b) of the above mentioned uniform principles, as well as under several specific sections of part B of these principles. In these sections it is provided that Member States, in evaluating applications and granting authorisations, shall take into account the information concerning the active substance in Annex II of the directive, submitted for the purpose of inclusion of the active substance in Annex I, as well as the result of the evaluation of those data. 

In parallel with the provisions of Article 7(6) of Regulation 3600/92 for existing active substances, the Commission and the Member States will keep available or make available this review report for consultation by any interested parties or will make it available to them on their specific request. Moreover the Commission will send a copy of this review report (not including the background documents) to the applicant.

The information in this review report is, at least partly, based on information which is confidential and/or protected under the provisions of Directive 91/414/EEC. It is therefore recommended that this review report would not be accepted to support any registration outside the context of Directive 91/414/EEC, e.g. in third countries, for which the applicant has not demonstrated possession of regulatory access to the information on which this review report is based.

3.
Overall conclusion in the context of Directive 91/414/EEC

The overall conclusion from the evaluation is that it may be expected that plant protection products containing mesotrione will fulfil the safety requirements laid down in Article 5(1)(a) and (b) of Directive 91/414/EEC. This conclusion is however subject to compliance with the particular requirements in sections 4, 5, 6 and 7 of this report, as well as to the implementation of the provisions of Article 4(1) and the uniform principles laid down in Annex VI of Directive 91/414/EEC, for each mesotrione containing plant protection product for which Member States will grant or review the authorisation. 

Furthermore, these conclusions were reached within the framework of the following uses which were proposed and supported by the sole submitter:

-
herbicide in maize against annual grass and broad-leaved weeds with a maximum application rate of 0.15 kg a.s./ha.

Extension of the use pattern beyond those described above will require an evaluation at Member State level in order to establish whether the proposed extensions of use can satisfy the requirements of Article 4(1) and of the uniform principles laid down in Annex VI of Directive 91/414/EEC. 

4.
Specific conclusions which are highlighted in this evaluation


4.1
Residues of mesotrione in foodstuffs

The review has established that the residues arising from the proposed uses, consequent on application consistent with good plant protection practice, have no harmful effects on human or animal health. The Theoretical Maximum Daily Intake (TMDI) for a 60 kg adult is <1% of the Acceptable Daily Intake (ADI), based on the FAO/WHO European Diet (August 1994). Estimates of acute dietary exposure of adults and toddlers do not exceed the Acute Reference Dose (ARfD). 


4.2
Exposure of operators, workers and bystanders

The review has identified acceptable exposure scenarios for operators, workers and bystanders, which require, however, confirmation for each plant protection product in accordance with the relevant sections of the above mentioned uniform principles.


4.3
Ecotoxicology

The review has also concluded that under the proposed and supported conditions of use there are no unacceptable effects on the environment, as provided for in Article 4 (1) (b) (iv) and (v) of Directive 91/414/EEC, provided that certain conditions are taken into account as detailed in section 7 of this report. 

5.
Identity and Physical/chemical properties
The main identity and the physical/chemical properties of mesotrione are given in Appendix I.

The active substance shall have a minimum purity of 920 g/kg technical product.
The manufacturing impurity 1-cyano-6-(methylsulfonyl)-7-nitro-9H-xanthen-9-one is considered to be of toxicological concern and must remain below 0.002% (w/w) in the technical product.

6.
Endpoints and related information
In order to facilitate Member States, in granting or reviewing authorisations, to apply adequately the provisions of Article 4(1) of Directive 91/414/EEC and the uniform principles laid down in Annex VI of that Directive, the most important endpoints as identified during the evaluation process are listed in Appendix II.

7.
Particular conditions to be taken into account on short term basis by Member States in relation to the granting of authorisations of plant protection products containing mesotrione
On the basis of the proposed and supported uses, no particular issues have been identified as requiring short term attention from the Member States.

8.
List of studies to be generated
No further studies were identified which were at this stage considered necessary in relation to the inclusion of mesotrione in Annex I under the current inclusion conditions.

Some endpoints however may require the generation of additional studies to be submitted to the Member States in order to support authorisations for use under certain conditions. This may particularly be the case for further studies, to quantify dermal absorption of the substance and for assessments and/or monitoring projects to address the risk to arthropods.
9.
Updating of this review report

The technical information in this report may require periodic updating to take account of technical and scientific developments as well as of the results of the examination of any information referred to the Commission in the framework of Articles 7, 10 or 11 of Directive 91/414/EEC. Such adaptations will be examined and finalised in the Standing Committee on the Food Chain and Animal Health, in connection with any amendment of the inclusion conditions for mesotrione in Annex I of the Directive.

APPENDIX I
Identity, physical and chemical properties
mesotrione
	Common name (ISO)
	mesotrione

	Development Code (for new actives only)
	ZA 1296

	Chemical name (IUPAC)
	2-(4-mesyl-2-nitrobenzoyl) cyclohexane -1,3-dione

	Chemical name (CA)
	2-[4-(methylsulfonyl)-2-nitrobenzoyl]-1-3-cyclohexanedione

	CIPAC No
	625

	CAS No
	104206-8

	EEC No
	Not allocated

	FAO SPECIFICATION
	Not submitted

	Minimum purity
	920 g/kg  

92% on a dry weight basis 

(59.8% w/w as received)

	Molecular formula
	C14H13NO7S

	Molecular mass
	339.3

	Structural formula
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Melting point
	165.3 ºC (99.3%)

	Boiling point
	No exothermic effect (other than melting point) in the range 60-360ºC

	Appearance
	Pale yellow solid at room temperature(99.3%)

	Relative density
	1.49 g/ml at 20ºC (99.7%)

	Vapour pressure
	<5.7 x 10-6 Pa at 20ºC

	Henry's law constant
	<5.1 x 10-7 Pa-m3/ mol at 20ºC

	Solubility in water
	160 mg/l in unbuffered water at 20ºC 

2200 mg/l at pH 9 at 20ºC

	Solubility in organic solvents
	Solvent
	in g/l at 20(C

	
	acetonitrile
	117.0

	
	acetone
	  93.3

	
	1,2-dichloroethane
	  66.3

	
	ethyl acetate
	  18.6

	
	methanol
	    4.6

	
	toluene
	    3.1

	
	xylenes
	    1.6

	
	n-heptane
	  <0.5

	Partition co-efficient (log Pow)
	At 20ºC 

unbuffered water : 0.11 

pH 5 : 0.90

pH 7 and 9 <-1.0

	Hydrolytic stability (DT50)
	Very little degradation occurred after 30 days in the pH range 4-9 at both 25ºC and 50ºC.  Therefore, considered to be hydrolytically stable

	Dissociation constant
	pka 3.12 at 20ºC

0.6503 (associated) and 0.3404 (dissociated) 

((1mol-1cm-1), respectively at 254nm

	Quantum yield of direct photo-transformation in water at ( >290 nm
	1.3 x 10-4 at pH 4

<4.6 x 10-6 at pH 7

<1.6 x 10-5 at pH 9

	Flammability
	not highly flammable

	Explosive properties
	not considered explosive

	UV/VIS absorption (max.)
	At 256 nm

((1mol-1cm-1) = 2.24 x 10-4

No UV adsorption maxima>290 nm.

	Photostability in water (DT50)
	81-88 days under summer conditions at ca. 40 °N latitude.

89-97 days under summer conditions at ca. 50 °N latitude

(Northern Europe)


APPENDIX II

END POINTS AND RELATED INFORMATION

Mesotrione
1 Toxicology and metabolism
	Absorption, distribution, excretion and metabolism in mammals

	Rate and extent of absorption:
	Approximately 70% within 72 hours

	Distribution:
	Widely distributed, highest residues in liver and kidney at 72 hours

	Potential for accumulation:
	No evidence of accumulation

	Rate and extent of excretion:
	65-70% excreted within 72 hours, mainly via urine (55%)

	Toxicologically significant compounds:
	Toxicity observed in animal studies is largely attributable to hypertyrosinaemia induced by the parent compound.  This activity is not observed with the metabolites AMBA and MNBA.  Batches with high levels of impurity 1 were shown to be mutagenic.

	Metabolism in animals:
	Limited, up to 5% metabolised by hydroxylation.  Approximately 10% present in faeces as hydrolysis products of the gastrointestinal tract flora (AMBA and MNBA)

	
	

	Acute toxicity

	Rat LD50 oral:
	>5000 mg/kg bw

	Rat LD50 dermal:
	>2000 mg/kg bw

	Rat LC50 inhalation:
	>4.75 mg/l

	Skin irritation:
	Non-irritant

	Eye irritation:
	Non-irritant

	Skin sensitization (test method used and result):
	No evidence of skin sensitisation in a Magnusson & Kligman Maximisation Test

	
	

	Short term toxicity

	Target / critical effect:
	Ocular opacity, increased liver and kidney weights seen in the rat.  NOAELs were significantly higher in mouse and dog studies

	Lowest relevant oral NOAEL / NOEL:
	2.5 ppm/0.24 mg/kg bw/d (increased liver weight, rat 90 day study)

350 ppm/61.5 mg/kg bw/d (haematological effects, mouse 90 day study)

	Lowest relevant dermal NOAEL / NOEL:
	No effects seen following dermal exposure

	Lowest relevant inhalation NOAEL / NOEL:
	No data submitted.  None required.

	
	

	Genotoxicity
	Weight of evidence suggests no genotoxic concerns

	
	

	Long term toxicity and carcinogenicity

	Target / critical effect:
	Ocular opacity, increased liver and kidney weights.  Effects were seen in rat studies at significantly lower dose levels than mouse and dog studies

	Lowest relevant NOAEL:
	100 ppm/7.7 mg/kg bw/d (rat 2 year study)

	Carcinogenicity:
	No carcinogenic potential, no classification for carcinogenicity is necessary.  Increased incidence of thyroid adenomas in female rats only at the highest dose level in the 2 year rat study was associated with increased plasma tyrosine concentration.

	

	Reproductive toxicity

	Target / critical effect - Reproduction:
	Decreased litter size in rats.  Decreased organ weights in mice

	Lowest relevant reproductive NOAEL / NOEL:
	2.5 ppm/0.3 mg/kg bw/d (rat)

7000 ppm/1472 mg/kg bw/d (mouse)  Highest dose tested.

2 mg/kg bw/d (mouse).  Decreased organ weights in adults and pups)

	Target / critical effect - Developmental toxicity:
	Reduced/delayed ossification in rat, rabbit and mouse studies in the absence of overt maternal toxicity

	Lowest relevant developmental NOAEL / NOEL:
	2 mg/kg bw/d (by extrapolation from the mouse multi-generation study.  Decreased organ weights seen in adults and pups)

	
	

	Delayed neurotoxicity
	No evidence of neuropathology in acute and sub-chronic neurotoxicity studies in the rat.  Sciatic nerve demyelination in the chronic rat study was associated with increased plasma tyrosine concentration.

	
	

	Other toxicological studies
	Mechanistic studies show that the toxic effects of the a.s are largely attributable to increased plasma tyrosine levels following HPPD inhibition.  Tyrosine levels are increased to a greater extent in rats (particularly males) due to differences in the activity of enzymes in the tyrosine catabolic pathway.  Studies show that the mouse is more predictive of the response in humans.

Human volunteer study (single oral dose) shows a NOAEL of 0.5 mg/kg bw

	
	

	Medical data
	Limited – new compound.

	Summary
	

	
	Value
	Study
	Safety factor

	ADI:
	0.01 mg/kg bw/d
	Mouse multi-generation
	200

	AOEL systemic:
	0.015 mg/kg
	Mouse multi-generation with 70% oral absorption
	100

	ARfD (acute reference dose):
	0.02 mg/kg bw
	Mouse multi-generation
	100

	
	

	Dermal absorption
	3% in 24 hours (human volunteer study)
Should be interpreted in the light of the Guidance document

	
	


2 Fate and behaviour in the environment

2.1 Fate and behaviour in soil

	Route of degradation
	

	Aerobic:
	

	Mineralization after 100 days:
	Up to 75% AR

	Non-extractable residues after 100 days:
	Up to 37% AR.

	Major metabolites above 10 % of applied active substance: name and/or code
% of applied rate (range and maximum)
	MNBA (0.7-7.6%AR) max at 6 days.

AMBA (1.8-9.7%AR) max at 23 days.

	
	

	Supplemental studies
	

	Anaerobic:
	DT50 4 days (first order, r2=0.97);  AMBA up to 40% on day 14 declining to ca 20% day 59; MNBA not detected.

	
	

	Soil photolysis:
	ca 22 days at 37oN; ca 24 days at 50oN

	
	

	Remarks:
	None


	Rate of degradation
	

	Laboratory studies
	

	DT50lab (20 °C, aerobic):
	DT50lab (20-25oC, aerobic) 6-27 days, 17 soils, r2 0.91-1.00 (except one soil where r2=0.84).

Data were generated for soils with pH(H2O) values in the range 5.3 – 8.  Degradation is pH dependent.  It is faster at higher pH values.

AMBA – 1.8-6 days, 4 soils (mean=3.2 days).

MNBA – 0.6-10.6 days, 4 soils (mean=7.5 days).

	DT90lab (20 °C, aerobic):
	DT90lab (20(C-25oC aerobic): 20-89 days (r2 as for DT50lab)

	DT50lab (10 °C, aerobic):
	DT50lab (10(C, aerobic): 30 days (calculated from first order DT50 of 14 days assuming Q10 of 2.2).

	DT50lab (20 °C, anaerobic):
	DT50lab (20(C, anaerobic): 4 days DT90lab 12 days.

	
	

	Field studies (country or region)
	

	DT50f from soil dissipation studies:
	DT50f: 3-7 days; 6 sites, 1 French, 3 German, 2 Italian

	DT90f from soil dissipation studies:
	DT90f: 36-78 days

	Soil accumulation studies:
	Not relevant.  ZA1296 not expected to accumulate in soil.

	Soil residue studies:
	Not required

	
	

	Remarks:

e.g. effect of soil pH on degradation rate
	Degradation is pH dependent.  It is faster at higher pH values.


	Adsorption/desorption
	

	Kf / Koc:

Kd:


pH dependence:
	Koc of 19-141 (seven soils, 5.1-8.2 pH(H2O); 0.53-3.31 %oc)
Koc of 29-390 (thirteen soils, 4.5-7.5 pH; 0.6-2.2 %oc)
Overall mean Koc = 109 (all above soils)

Yes, sorption decreases as pH increases.

AMBA – Kfoc 22-158, 4 soils (mean=77).

MNBA – Kfoc very low (max. ca.14).

	
	

	Mobility
	

	Laboratory studies:
	

	Column leaching:
	Not required.

	Aged residue leaching:
	Not required.

	
	

	Field studies:
	

	Lysimeter/Field leaching studies:
	Not required.

	
	

	Remarks:
	The leaching potential for mesotrione, MNBA and AMBA was investigated using FOCUS-PELMO v 1.1.1 and the 8 FOCUS standard maize scenarios.  Mesotrione, MNBA and AMBA were all simulated at < 0.1 (g/l at 1 m depth of groundwater, under all conditions and standard maize scenarios.  Therefore it is unlikely that mesotrione, MNBA and AMBA will exceed 0.1 g/l in groundwater.




2.2 Fate and behaviour in water

	Abiotic degradation
	

	Hydrolytic degradation:
	Stable to hydrolysis at pH 5, 7, 9 and 25oC

	Major metabolites:
	No major metabolites found.

	Photolytic degradation:
	Under summer conditions, DT50 of 81-88 days at 40oN and 89-97 days at 50oN.

	Major metabolites:
	No major metabolites found.

	
	

	Biological degradation
	

	Readily biodegradable:
	No

	Water/sediment study: 

DT50 water:
DT90 water:
DT50 whole system:
DT90 whole system:

Distribution in water / sediment systems 
(active substance)

Distribution in water / sediment systems
(metabolites)

	

First order DT50 of 3.9-6.6 days (r2 >0.95).
First order DT90 of 13-22 (r2 > 0.95).

First order DT50 of 3.9-6.5 days (r2 > 0.95).
First order DT90 of 13-21 (r2 > 0.95).

ZA1296 was predominantly found in the water phase (>82% of that recovered) with a maximum of 3.8%AR partitioning to sediment.
AMBA was the only major metabolite in the sediment water system.  It attained a maximum of 9.6-11.5%AR in the water phase and was always <10%AR in the sediment.

	Accumulation in water and/or sediment:
	No.

	
	

	Degradation in the saturated zone
	No information submitted.  None required.

	
	

	Remarks:
	None


2.3 Fate and behaviour in air

	Volatility
	

	Vapour pressure:
	<5.7 x 10-6 Pa at 20ºC

	Henry's law constant:
	<5.1 x 10-7 Pa-m3/ mol at 20ºC

	
	

	Photolytic degradation
	

	Direct photolysis in air:
	No information submitted.  None required.

	Photochemical oxidative degradation in air

DT50:
	Atmospheric half life by Atkinson method using AOP =1.5 days

	Volatilisation:
	From plant surfaces: < 10% volatilisation over 24 hours

	
	From soil: <10 % volatilisation over 24 hours

	
	

	Remarks:
	None


3 Ecotoxicology
Terrestrial Vertebrates

	Acute toxicity to mammals:
	LD 50 > 5000 mg a.s./kg (rat)

	Acute toxicity to birds:
	LD 50 > 2000 mg a.s./kg (bobwhite quail)

	Dietary toxicity to birds:
	> 5200 ppm (mallard duck and bobwhite quail)

	Reproductive toxicity to birds:
	NOEL 120 ppm (mallard duck)

	Short term oral toxicity to mammals:
	0.24 mg/kg bw/d (increased liver weight, rat 90 day study) 


Aquatic Organisms

	Acute toxicity fish:
	LC50: > 120 mg a.s./l 

	Long term toxicity fish:
	36 Day NOEC 12.5 mg a.s./l

	Bioaccumulation fish:
	Not required.

	Acute toxicity invertebrate:
	EC50: > 900 mg a.s./l 

	Chronic toxicity invertebrate:
	NOEC: 180 mg a.s. /l 

	Acute toxicity algae:
	EC50: 3.5 mg a.s./l 

	Chronic toxicity sediment dwelling organism:
	21 Day NOEC 180 mg a.s./l

	Acute toxicity aquatic plants: (for herbicides only)
	EC50: 0.0077 mg a.s./l


Honeybees
	Acute oral toxicity:
	> 11 (g a.s./bee based on a study using the technical active substance

	Acute contact toxicity:
	> 9.1 (g a.s./bee based on a study using the formulation ‘ZA 1296 SC 100’ containing 100 g a.s./l.


Other arthropod species

	Test species
	% Effect

	Laboratory tests
	

	Typhlodromus pyri (protonymphs)
	‘ZA 1296 SC 100’: 0.200 kg as/ha, Mortality 100%

	Typhlodromus pyri (adults)
	‘ZA 1296 SC 100’: 0.00001–0.064 dose response, 
Mortality LC50 8.6 g a.s./ha 
Eggs/female 0.0005 kg a.s./ha, 12.0%

                      0.002 kg a.s./ha, 13.0%

Control 12.2%

No significant differences.

	Aphidius

rhopal-osiphi (adult)
	‘ZA 1296 SC 100’: 0.200 kg as/ha, 
Mortality 3%
Parasitization 9.3% reduction

	Poecilus cupreus (adult)
	‘ZA 1296 SC 100’: 0.200 kg as/ha, 
Mortality 0%
Food consumption 12.5% reduction

	Chrysoperla carnea (larvae)
	‘ZA 1296 SC 100’: 0.200 kg as/ha
Mortality 14.6%

Fecundity 19.2% reduction

	Aleochara bilineata (adult)
	‘ZA 1296 SC 100’: 0.200 kg as/ha,
Mortality 9.69%

Parasitization 4.5%

	Pardosa spp (adults)
	‘ZA 1296 SC 100’: 0.150 kg as/ha (on sand)

Mortality 64.3% 

Feeding rate 9.3% reduction

	Pardosa spp (adults)
	‘ZA 1296 SC 100’: 0.150 kg as/ha (on soil)

Mortality 63.0% 

Feeding rate 10.9 % reduction

	Extended laboratory/semi field
	

	Pardosa spp (adults)
	‘ZA 1296 SC 100’:

0.0006 kg as/ha; Mortality 8%, Feeding rate -7%

0.006 kg as/ha; Mortality 22%, Feeding rate -20%

0.075 kg as/ha; Mortality 92%, Feeding rate -51%

0.150 kg as/ha; Mortality 97%, Feeding rate -51%

Aged residues

0.006 kg as/ha, 1 day; Mortality 13%, Feeding rate -14%

0.006 kg as/ha, 5 day; Mortality –6.8%, Feeding rate +6%

0.006 kg as/ha, 12 day; Mortality –8.9%, Feeding rate +38%

0.150 kg as/ha, 1 day; Mortality 93%, Feeding rate -34%

0.150 kg as/ha; 5 day; Mortality 92%, Feeding rate -38%

0.150 kg as/ha, 12 day; Mortality 75%, Feeding rate -29%



	Pardosa spp (adults)
	‘ZA 1296 SC 100’: 
0.006 kg as/ha, Mortality 27.8%, Feeding rate 56.5%

0.150 kg as/ha, Mortality 100%, Feeding rate 50%

	Field study
	

	Pardosa spp (all life stages)
	‘ZA 1296 SC 100’: 0.150 kg as/ha
Population in test plots mirrored that in control plots.  No long term adverse effects seen


Earthworms

	Acute toxicity:
	14 day LC 50> 437.7 mg a.s./kg at 14 days based on ‘ZA 1296 SC 100’ containing 100 g a.s./l.

14 day NOEC 117.5 mg a.s./kg at 14 days based on ‘ZA 1296 SC 100’ containing 100 g a.s./l.

	Reproductive toxicity:
	None

DT 90 of mesotrione < 100 days and only one application/crop, so study on long term effects not required.  

Concentration at which sub lethal effects seen in acute study gave no cause for concern.


Soil micro-organisms
	Nitrogen mineralization:
	No adverse effect at 28 days at 400 g a.s./ha based on a study using ‘ZA 1296 SC 100’ containing 100 g a.s./ha

	Carbon mineralization:
	No adverse effect at 28 days at 400 g a.s./ha based on a study using ‘ZA 1296 SC 100’ containing 100 g a.s./ha


APPENDIX III

Mesotrione
List of studies which were submitted during the evaluation process and were not cited in the draft assessment report:

B.1 Identity, B.2 Physical and chemical properties, B.3 Data on application and further information, B.4 Proposals for classification and labelling, B.5 Methods of analysis

	Annex 
point/ reference number
	Author(s)
	Year
	Title
Source (where different from company)
Company, Report No.
GLP or GEP status (where relevant)
Published or not

	IIIA 2
	Lumsden, A.M.
	1999
	ZA 1296 10SC : determination of Long-term Storage Stability and Physico-Chemical Characteristics

Safepharm Laboratories Limited

Project Number 560/076

GLP  

NotPublished

	IIA 4.2.2
	Alferness, P.L. and Peyton, C.S.
	1999
	Liquid chromographic determination with fluoresence detection of ZA1296 Mesotrione), 4-methylsulfonyl-2-nitrobenzoic acide and 2-amino-4-methylsulfonyl-benzoic acid in soil

Zeneca Agricultural Products

Zeneca Report No. TMR0927B

GLP 

Not Published


B.6 Toxicology and metabolism

	Annex 
point/ reference number
	Author(s)
	Year
	Title
Source (where different from company)
Company, Report No.
GLP or GEP status (where relevant)
Published or not

	IIA 5
	Anon.


	2000
	Mesotrione: mode of action, mechanism of toxicity and relevance to the human risk assessment

Syngenta

Not GLP 

Not Published 

	IIA 5.8.1
	Bartley, G
	2001
	MNBA and AMBA - Genotoxicity Assessment

Syngenta

Not GLP 

Not Published

	IIA 5.8.1
	Gledhill, A 
	2000
	MNBA : Biotransformation in the Rat

Zeneca Central Toxicology Laboratory

Report No. CTL/P/6326

GLP

Not published

	IIA 5.8.1
	Rattray, N.J
	2000
	MNBA : 90 day dietary toxicity study in rats

Zeneca Central Toxicology Laboratory

Report No. CTL/PR1155/

GLP

Not published 

	IIA 5.8.1
	Fox, V
	2000a
	MNBA : In vitro Cytogentic Assay in Human Lymphocytes

Zeneca Central Toxicology Laboratory

Report No CTL/P/6343

GLP

Not published

	IIA 5.8.1
	Clay, P.
	2000
	MNBA : In vivo Rat Liver Unscheduled DNA Synthesis Assay

Zeneca Central Toxicology Laboratory

Report No CTL/SR1028/REG/REPT

GLP

Not published

	IIA 5.8.1
	Fox, V
	2000b
	MNBA : Rat Bone Marrow Micronucleus Test

Zeneca Central Toxicology Laboratory

Report No CTL/SR1043/REG/REPT

GLP

Not published

	IIA 5.8.1
	Fox, V
	2000c
	AMBA : In vitro Cytogentetic Assay in Human Lymphocytes

Zeneca Central Toxicology Laboratory

Report No CTL/SV0989/REG/REPT

GLP

Not published

	IIA 5
	Croudace, C.
	2000
	ZA 1296: Zeneca Toxicology Position Document : Thyroid Effects

Syngenta

Not GLP 

Not Published

	IIA 5
	Croudace, C.
	2000
	ZA 1296: Zeneca Toxicology Position Document : Ocular NOEL

Syngenta

Not GLP 

Not Published

	IIA 5
	Annon.
	
	NBTC toxicology overview

Syngenta

Not GLP 

Not Published

	IIA 5
	Horner, S A
	
	ZA 1296: Acute Neurotoxicity Study in Rats

Zeneca Central Toxicology Laboratory

Report No CTL/P/5631

GLP

Not Published

	IIA 5
	Horner, S A
	
	ZA1296 : Subchronic Neurotoxicity Study in rats

Zeneca Central Toxicology Laboratory

Report No CTL/P/5630

GLP 

Not Published

	IIA 5.8.2
	Hall, M.G
	1998
	ZA1296 : Investigation of urinary markers of exposure and determination of plasma tyrosine concentrations following administrations of a single dose to healthy male volunteers

Syngenta

Report CTL/P/5920

GLP 

Not Published

	IIA 5.6.2
	Moxon, M.E
	2000
	Investigation of the effects of mesotrione and tyrosine on developmental toxicity in the rabbit

Syngenta

Report CTL/RB0802

GLP 

Not Published

	
	
	
	


B.7 Residue data

	Annex 
point/ reference number
	Author(s)
	Year
	Title
Source (where different from company)
Company, Report No.
GLP or GEP status (where relevant)
Published or not

	
	
	
	


B.8 Environmental fate and behaviour

	Annex 
point/ reference number
	Author(s)
	Year
	Title
Source (where different from company)
Company, Report No.
GLP or GEP status (where relevant)
Published or not

	IIA 7.1.2
	Hand, L.H
	1999a
	MNBA (R169649) : Absorption Properties in Four Soils

Zeneca Agrochemicals Jealott's Hill Research Station

Report No RJ2885B

GLP

Not published

	IIA 7.1.2
	Hand, L.H.
	1999b
	AMBA (R044276) : Adsorption properties of AMBA in four soils

Zeneca Agrochemicals Jealott's Hill Research Station

Report No RJ2886B

GLP

Not published

	IIA 7.1.1
	Lay, M.M., Peyton,C.
	2000
	MNBA : Rate of Degradation in Soil under Aerobic Laboratory Conditions (WRC-99-204)

Zeneca Ag products Western Research Center

Report No RR 99-098B

GLP

Not published

	IIA 7.1.1
	Lay, M.M
	2000
	[Phenyl-U-14C] AMBA : Rate of Degradation in Soil under Aerobic Laboratory Conditions

Zeneca Ag products Western Research Center

Report No RR 99-096B

GLP

Not published

	IIA 7.1.2.& 7.1.3
	Greener, M, Hayes S.E 
	2000
	Mesotrione : Modelling Leaching Potential in the EU of parent Metabolites Using PELMO v 3.00

Zeneca Agrochemicals Jealott's Hill Research Station

Report No RAJ0036B

Not GLP

Not published

	IIIA 7
	Bartley, G
	2000
	MNBA, a metabolite of ZA 1296 : Overview  of Toxicology, Ecotoxcology and Environmental Fate

Syngenta

Report No  RAD 1818

Not GLP 

Not published

	IIIA 7
	Bartley, G.
	2000
	AMBA, a metabolite of ZA 1296 : Overview  of Toxicology, Ecotoxcology and Environmental Fate

Syngenta

Report No  RAD 1953

Not GLP 

Not published


B.9 Ecotoxicology

	Annex 
point/ reference number
	Author(s)
	Year
	Title
Source (where different from company)
Company, Report No.
GLP or GEP status (where relevant)
Published or not

	IIA 8.4
	Travis, A., Gough, H.J.
	1999
	ZA1296 Toxicity of MNBA (R169649) a metabolite of ZA1296 to the Earthworm Eisenia fetida in an Artifical Soil Test

Zeneca Agrochemicals Jealott's Hill Research Station

Report No RJ2871B

GLP 

Not published

	IIA 8.6
	Annon.
	2000
	ZA 1296: Revised Non-Target Plant Risk Assessment

Syngenta

Not GLP 

Not Published

	III

10.5.1/9
	Halsall N
	2001a
	Mesotrione (ZA1296): Toxicity to spiders of the genus Pardosa (Araneae, Lycosidae) in an extended laboratory test; Mambo-Tox Ltd.; Report No. ZEN-00-4/C version 2

GLP 

Not published

	III

10.5.1/10
	Austin HM & Elcock VL
	1999
	A Semi-Field Study to Evaluate the Effects of ZA1296 on Pardosa spp. (Araneae: Lycosidae); Ecotox Ltd.; Report No. ER-99-22

GLP 

Not published

	III

10.5.1/11
	Halsall N
	2001b
	A field study to determine the effects of mesotrione (ZA1296) on the spider fauna of a forage maize crop; Mambo-Tox Ltd.; Report No. ZEN-00-1/C.

GLP 

Not published


APPENDIX IV
List of uses supported by available data

MESOTRIONE

	Crop and/

or situation
(a)
	
Member

State

or

Country
	Product

name
	F

G

or

I

(b)
	Pests or

Group of pests

controlled
(c)
	Formulation
	Application
	Application rate 
per treatment
	PHI
(days)

(l)
	Remarks:
(m)

	
	
	
	
	
	Type

(d-f)
	Conc.

of as

(i)
	method

kind

(f-h)
	growth

stage & season

(j)
	number

min   max

(k)
	interval between applications (min)
	kg as/hl

min   max
	water l/ha

min   max
	kg as/ha

min   max
	
	

	Maize
	Northern and Southern Member States
	ZA 1296 SC 100
	F
	Echinochola crus-galli, Amaranthus retroflexus and a range of other annual grass and broad-leaved weeds
	SC
	100 g/l
	spray
	2-8 leaves
	one
	XXX
	0.025-0.075
	200-300
	0.075-0.15
	XXX
	


	Remarks:
	(a)

(b)
(c)
(d)
(e)
(f)
(g)
(h)
	For crops, the EU and Codex classifications (both) should be used; where relevant, the use situation should be described (e.g. fumigation of a structure)
Outdoor or field use (F), glasshouse application (G) or indoor application (I)
e.g. biting and suckling insects, soil born insects, foliar fungi, weeds
e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR)
GCPF Codes - GIFAP Technical Monograph No 2, 1989
All abbreviations used must be explained
Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench
Kind, e.g. overall, broadcast, aerial spraying, row, individual plant, between
the plants - type of equipment used must be indicated
	
	(i)
(j)


(k)

(l)
(m)

	g/kg or g/l
Growth stage at last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN 3-8263-3152-4), including where relevant, information on season at time of application
The minimum and maximum number of application possible under practical conditions of use must be provided
PHI - minimum pre-harvest interval
Remarks may include: Extent of use/economic importance/restrictions


� OJ No L 148, 15.06.1999, p.44.


� Opinion of the Scientific Committee on Plants on the evaluation of mesotrione in the context of Council Directive 91/414/EEC concerning the placing of plant protection products on the market. SCP/mesotri/002-final adopted 18 July 2002






