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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 spinosad, 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 Netherlands authorities received on 19 July 1999 an application from Dow AgroSciences, hereafter referred to as the applicant, for the inclusion of the active substance spinosad in Annex I to the Directive. The Netherlands authorities indicated to the Commission on 19 August 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 spinosad 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 17 August 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 2000/210/EC 
 of 25 February 2000 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 Netherlands would, as rapporteur Member State, carry out the detailed examination of the dossier and report the conclusions of its 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 Netherlands submitted to the Commission on 5 March 2001 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 spinosad 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 Dow AgroSciences being the sole applicant on 23 March 2001.
The Commission organised further an intensive consultation of specialised scientific experts from a representative number of Member States, to review the draft assessment report and the comments received thereon (peer review), 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 meetings for this consultation were organised on behalf of the Commission by the Biologische Bundesanstalt für Land und Forstwirtschaft (BBA) in Braunschweig, Germany, from November 2001 to July 2002.

The report of the peer review (i.e. full report) was circulated, for further consultation, to Member States and the sole applicant on 11 September 2002.

The dossier, draft assessment report and the peer review report (i.e. full report) including in particular an outline resumé of the remaining technical questions, were referred to the Standing Committee on the Food Chain and Animal Health, and specialised working groups of this Committee, for final examination, with participation of experts from all Member States. This final examination took place from May 2003 to July 2006, and was finalised in the meeting of the Standing Committee on 14 July 2006. 

The present review report contains the conclusions of this final examination; given the importance of the draft assessment report, the peer review report (i.e. full report) and the comments and clarifications submitted after the peer review 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.

The review of spinosad did not reveal any open questions or concerns, which would have required a consultation of the Scientific Committee on Plants or of the European Food Safety Authority which has taken over the role of that Committee.
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 2007/6/EC concerning the inclusion of spinosad in Annex I to Directive 91/414/EEC, and to assist the Member States in decisions on individual plant protection products containing spinosad 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 spinosad 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 spinosad containing plant protection product for which Member States will grant or review the authorisation. 

Furthermore, these conclusions were reached within the framework of the uses which were proposed and supported by the sole data submitter and mentioned in the list of uses supported by available data (attached as Appendix IV to this Review Report).

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 spinosad 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 5.5% of the Acceptable Daily Intake (ADI), based on the FAO/WHO European Diet (August 1994). This low intake value reflects the current limited use pattern for this active substance. 

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 spinosad are given in Appendix I.

The active substance shall have a minimum purity of 85%, with 50-95% spinosyn A and 5‑50% spinosyn D g/kg technical product.
The review has established that for the active substance notified by the applicant (Dow AgroSciences), none of the manufacturing impurities considered are, on the basis of information currently available, of toxicological or environmental concern. 
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 spinosad
On the basis of the proposed and supported uses, the following particular issues have been identified as requiring particular and short term (within 12 months at the latest) attention from the Member States, in the framework of any authorisations to be granted, varied or withdrawn, as appropriate:

Member States

- 
must pay particular attention to the protection of aquatic organisms;

-
must pay particular attention to the risk to earthworms when the substance is used in glasshouses.

Conditions of use shall include risk mitigation measures, where appropriate.
8.
List of studies to be generated
No further studies were identified which were considered at this stage, and under the current inclusion conditions necessary in relation to the inclusion of spinosad in Annex I.

Some endpoints however may require the generation or submission of additional studies to be submitted to the Member States in order to ensure authorisations for use under certain conditions. This may be particularly the case for studies addressing the off-crop risk for non-target 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 spinosad in Annex I of the Directive.

APPENDIX I

Identity, physical and chemical properties
SPinosad
	Common name (ISO)
	SPINOSAD 

a mixture of 50-95% spinosyn A and 5-50% spinosyn D

	Development Code (for new actives only)
	Code
	Factor
	Used between

	
	232105
	A
	From discovery to March 1989

	
	275043
	D
	From discovery to March 1989

	
	XR-105
	A + D
	March 1989 - January 1991

	
	XDE‑105
	A + D
	January 1991 - November 1994

	
	DE‑105
	A + D
	November 1994 - present

	Chemical name (IUPAC)
	Spinosyn A:

(2R,3aS,5aR,5bS,9S,13S,14R,16aS,16bR)-2-(6-deoxy-2,3,4-tri-O-methyl-α-L-mannopyranosyloxy)-13-(4-dimethylamino-2,3,4,6-tetradeoxy-ß-D-erythropyranosyloxy)-9-ethyl-2,3,3a,5a,5b,6,7,9,10,11,12,13,14,15,16a,16b-hexadecahydro-14-methyl-1H-8-oxacyclododeca[b]as-indacene-7,15-dione

	
	Spinosyn D:

(2S,3aR,5aS,5bS,9S,13S,14R,16aS,16bS)-2-(6-deoxy-2,3,4-tri-O-methyl-α-L-mannopyranosyloxy)-13-(4-dimethylamino-2,3,4,6-tetradeoxy-ß-D-erythropyranosyloxy)-9-ethyl-2,3,3a,5a,5b,6,7,9,10,11,12,13,14,15,16a,16b-hexadecahydro-4,14-dimethyl-1H-8-oxacyclododeca[b]as-indacene-7,15-dione

	Chemical name (CA)
	Spinosyn A:

(2R,3aS,5aR,5bS,9S,13S,14R,16aS,16bR)-2-[(6-deoxy-2,3,4-tri-O-methyl-a-L-mannopyranosyl)oxy]-13-[[(2R,5S,6R)-5-(dimethylamino)tetrahydro-6-methyl-2H-pyran-2-yl]oxy]-9-ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16b-tetradecahydro-14-methyl-1H-as-indaceno[3,2-d]oxacyclododecin-7,15-dione

	
	Spinosyn D:

(2S,3aR,5aS,5bS,9S,13S,14R,16aS,16bS)-2-[(6-deoxy-2,3,4-tri-O-methyl-a-L-mannopyranosyl)oxy]-13-[[(2R,5S,6R)-5-(dimethylamino)tetrahydro-6-methyl-2H-pyran-2-yl]oxy]-9-ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16b-tetradecahydro-4,14-dimethyl-1H-as-indaceno[3,2-d]oxacyclododecin-7,15-dione

	CIPAC No
	636

	CAS No
	Spinosyn A:

131929-60-7

	
	Spinosyn D:

131929-63-0

	
	168316-95-8 (mixture)

	EEC No
	434-300-1 (mixture of spinosyn A and D)

	FAO SPECIFICATION
	not established

	Minimum purity
	850 g/kg, with 50-95% spinosyn A and 5-50% spinosyn D

	Molecular formula
	Spinosyn A: C41H65NO10

	
	Spinosyn D: C42H67NO10

	Molecular mass
	Spinosyn A: 731.98

	
	Spinosyn D: 746.00

	Structural formula
	

	Spinosyn A:
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	Spinosyn D:
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Melting point
	Spinosyn A: 84-99.5°C (98.3%)

	
	Spinosyn D: 161.5 to 170°C (98.0%)

	Boiling point
	Spinosyn A: Not required

	
	Spinosyn D: Not required

	Appearance
	Light grey-white solid (88.0% pure)

	Relative density
	1.19 (88% pure)

	Vapour pressure
	Spinosyn A: 3.0x10-11 kPa (25°C)

	
	Spinosyn D: 2.0x10-11 kPa (25°C)

	Henry's law constant
	Spinosyn A: 1.89 x 10-7 Pa m3mol-1

	
	Spinosyn D: 2.32 x 10-5  Pa m3mol-1

	Solubility in water
	Spinosyn A:
	Spinosyn D:

	
	pH5   290 mg/L (20 °C)
	pH5   28.7 mg/L (20°C)

	
	pH7   235 mg/L (20 °C)
	pH7  0.332 mg/L (20°C)

	
	pH9   16 mg/L (20 °C)
	pH9   0.053 mg/L (20°C)

	
	Dist. Water  89.4 mg/L
	Water (pH 8.36) 0.495 mg/L

	Solubility in organic solvents
	
	Spinosyn A:
	Spinosyn D:

	
	Solvent
	Solubility mg/L

	
	dichloromethane
	525000
	448000

	
	methanol
	190000
	2520

	
	acetone
	168000
	10100

	
	acetonitrile
	134000
	2550

	
	amyl acetate
	36900
	23000

	
	hexane
	4480
	743

	
	1-octanol
	9260
	1270

	
	toluene
	457000
	152000

	
	isopropyl alcohol
	39800
	1290

	
	ethyl acetate
	194000
	19000

	
	n-heptane
	12400
	300

	
	xylene
	>250000
	64000

	Partition co-efficient (log Pow)
	Spinosyn A:
	Spinosyn D:

	
	Log Kow = 3.91 at 23°C (water)
Log Kow = 2.78 at 23°C (pH 5)
Log Kow = 4.01 at 23°C (pH 7)
Log Kow = 5.16 at 23°C (pH 9)
	Log Kow = 4.38 at 23°C (water)
Log Kow = 3.23 at 23°C (pH 5)
Log Kow = 4.53 at 23°C (pH 7)
Log Kow = 5.21 at 23°C (pH 9)

	
	Effect of pH (4 to 10) on the n-octanol/water partition is not required since spinosad is neither acidic or basic
(spinosyn A pKa = 8.10; spinosyn D pKa = 7.87)

	Hydrolytic stability (DT50)
	Spinosyn A:
	Spinosyn D:

	
	pH
	Hydrolysis
	pH
	Hydrolysis

	
	5
	No
	5
	No

	
	7
	No
	7
	No

	
	9
	t½ = 200 days
	9
	t½ = 259 days

	Dissociation constant
	Spinosyn A:
	Spinosyn D:

	
	pKa of protonated spinosyn A = 8.10 at 20°C,
equivalent Ka = 7.94 x 10-9.
	pKa of protonated 
spinosyn D = 7.87 at 20°C,
equivalent Ka = 1.35 x 10-8.

	Quantum yield of direct photo-transformation in water at ( >290 nm
	Spinosyn A:
	Spinosyn D:

	
	0.019
	0.021

	Flammability
	Non-flammable

	Explosive properties
	Not explosive

	UV/VIS absorption (max.)
	Spinosyn A:
	Spinosyn D:

	
	No absorption at >290nm

e = 1.08x105 mol-1cm-1 at 244.2nm 
e = 5.73x104 mol-1cm-1 at 200.2nm 

e = 1.09x105 mol-1cm-1 at 244.0nm 
e = 1.10x105 mol-1cm-1 at 243.2nm 
e = 6.77x104 mol-1cm-1 at 201.0nm 
	No absorption at >290nm

e = 1.10x105 mol-1cm-1at 243.8nm 
e = 9.88x104 mol-1cm-1 at 202.8nm 
e = 1.10x105 mol-1cm-1  at 243.6nm 

e = 1.10x105 mol-1cm-1 at 242.6nm

e = 1.08x105 mol-1cm-1 at 203.0nm 

	Photostability in water (DT50)
	Spinosyn A:
	Spinosyn D:

	
	The half-life for the degradation of spinosyn A in dilute aqueous buffer (pH7) was calculated to be 0.96 days, in summer sunlight.
	The half-life for the degradation of spinosyn D in dilute aqueous buffer (pH7) was calculated to be 0.84 days, in summer sunlight


APPENDIX II

END POINTS AND RELATED INFORMATION

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

	Rate and extent of absorption:
	rapid; spinosyn A: 60%, spinosyn D: 45% (based on urinary and bile excretion, and tissue residues)

	Distribution:
	widely distributed (perirenal fat, liver, kidneys, thyroid) 

	Potential for accumulation:
	limited (T½ = 2.5 - 42 h)

	Rate and extent of excretion:
	rapid: > 90% in 168 h

	Toxicologically significant compounds:
	parent compound and metabolites

	Metabolism in animals:
	extensive metabolism (N- and O-demethylated spinosyns and/or glutathion conjugates)

	
	

	Acute toxicity

	Rat LD50 oral:
	> 2000 mg/kg bw (rat)

	Rat LD50 dermal:
	> 5000 mg/kg bw (rabbit)

	Rat LC50 inhalation:
	> 5.18 mg/l (rat)

	Skin irritation:
	not irritating

	Eye irritation:
	not irritating

	Skin sensitization (test method used and result):
	not sensitising (M & K)

	
	

	Short term toxicity

	Target / critical effect:
	vacuolation in several tissues in various species. 

	Lowest relevant oral NOAEL / NOEL:
	4.89 mg/kg bw/day (50 ppm: 90-d, dogs)

	Lowest relevant dermal NOAEL / NOEL:
	1000 mg/kg bw/day (21-day, rabbit)

	Lowest relevant inhalation NOAEL / NOEL:
	( 9.5 mg/m3

	
	

	Genotoxicity
	no genotoxic potential

	
	

	Long term toxicity and carcinogenicity

	Target / critical effect:
	vacuolation in several tissues in various species. 

	Lowest relevant NOAEL:
	2.4 mg/kg bw/day (24 m rat)

	Carcinogenicity:
	no carcinogenic potential

	

	Reproductive toxicity

	Target / critical effect - Reproduction:
	decrease in litter size, survival and body weight at parental toxic levels.

	Lowest relevant reproductive NOAEL / NOEL:
	10 mg/kg bw/day (rat) for parental, developmental and reproductive toxicity

	Target / critical effect - Developmental toxicity:
	no developmental effects at maternal toxic levels.

	Lowest relevant developmental NOAEL / NOEL:
	maternal toxicity: 10 mg/kg bw/day (rabbit) 

developmental toxicity: > 50 mg/kg bw/day (rabbit)

	
	

	Delayed neurotoxicity
	no evidence of neurotoxicity in acute, subchronic and chronic studies

	
	

	Other toxicological studies
	metabolites: spinosyn B and K; acute oral > 2000 mg/kg bw, Ames test negative. 

Spinosyn D has a lower toxicity than Spinosyn A. 

Recovery of vacuolation of the thyroid after 22 w, and of the kidneys after 2 w.

Genotoxicity studies in vitro (Ames, HGPRT, Chrom. Abber.) with samples from lysimeter study were negative.

	
	

	Medical data
	no  reports of adverse effects in manufacturing, workers or users

	Summary
	

	
	Value
	Study
	Safety factor

	ADI:
	0.024 mg/kg bw/day
	24-month rat
	100 



	AOELsystemic short-term: 
	0.024 mg/kg bw/day
	90-day dog
	100,

50% correction for oral absorption

	AOELsystemic long-term:
	0.012 mg/kg bw/day
	24-month rat
	100,

50% correction for oral absorption

	AOEL inhalation:
	--

	AOEL dermal:
	--

	ARfD (acute reference dose):
	Not  allocated, not necessary
	
	

	
	

	Dermal absorption
	0.1% for the concentrated formulation;

2% for a concentration comparable to the spray liquid

	
	


2 Fate and behaviour in the environment

2.1 Fate and behaviour in soil

	Route of degradation
	

	Aerobic:
	

	Mineralization after 100 days:
	Spinosyn A
nd – 6.3% of AR after 80 – 91 d
Spinosyn D
1.3 – 8.7% of AR after 84 – 91 d

	Non-extractable residues after 100 days:
	Spinosyn A
8.1 – 39% of AR after 80 – 91 d
Spinosyn D
12 – 33% of AR after 84 – 91 d

	Major metabolites above 10 % of applied active substance: name and/or code
% of applied rate (range and maximum)
	Spinosyn B
(metabolite of spinosyn A)
39 – 67% of AR after 28 – 182 d

N-demethylated spinosyn D
(metabolite of spinosyn D)
28 – 68% of AR after 28 – 237 d

	
	

	Supplemental studies
	

	Anaerobic:
	not available

	
	

	Soil photolysis:
	air-dried soil:

Spinosyn A
mineralisation: 1.9% of AR after 30 d
bound residue: 5.6% of AR after 30 d
no major metabolites (>10% of AR)

Spinosyn D
mineralisation: 2.1% of AR after 30 d
bound residue: 3.7% of AR after 30 d
no major metabolites (>10% of AR)

moist soil:

Spinosyn A
mineralisation: 0.34% of AR after 30 d
bound residue: 12% of AR after 30 d
metabolites: spinosyn B, maximal 15% of AR after 18 days

	Field dissipation:
	spinosyn A
mineralisation: dissipation half-live based on loss of AR were 205 and 218 d
bound residue: 30 and 41% after 93 or 98 d
metabolites: the main degradation product of spinosyn A in the laboratory studies – spinosyn B – was not detected in two field studies (Mississippi and California, USA); instead three groups of multiple degradates were detected 1 to 4 days after application, at maximum levels of 10 to 21% of AR.

Detailed chromatographic analysis of these three regions of radioactivity revealed over 60 individual components. All unidentified degradates represented <10% of applied and the vast majority were considerably <5% of applied.

The field study is considered representative for southern European regions only, not for the entire European Union.

spinosyn D
not available

	Remarks:
	none


	Rate of degradation
	

	Laboratory studies
	

	DT50lab (20 °C, aerobic):
	DT50, lab (20°C, aerobic):

spinosyn A
21 d (n=6, r2 0.96, result from a test at 25°C, DT50, 25°C was 14 d, converted assuming a Q10 value of 2.2)
11 d (n=5, r2 0.99, result from a test at 25°C, DT50, 25°C was 7.1 d, converted assuming a Q10 value of 2.2)
24 d (n=3, r2 1.0)
38 d (n=6, r2 0.89)
42 d (n=3, r2 1.0)
29 d (n=3, r2 1.0)

average DT50 value: 28 d

spinosyn D
16 d (n=6, r2 0.97, result from a test at 25°C, DT50, 25°C was 11 d, converted to 20°C assuming a Q10 value of 2.2)
32 d (n=6, r2 0.72)
63 d (n=6, r2 0.96)
56 d (n=6, r2 0.90)
39 d (n=6, r2 0.86)

average DT50 value: 41 d

spinosyn B (degradation product of spinosyn A)
Calculated using the highest occurring concentration as start value:
194 d (n=5, r2 0.73, result from a test at 25°C, DT50, 25°C was 130 d, converted to 20°C assuming a Q10 value of 2.2)
157 d (n=6, r2 0.96, result from a test at 25°C, DT50, 25°C was 105 d, converted to 20°C assuming a Q10 value of 2.2) 

average DT50 value: 176 d

N-demethylated spinosyn D (degradation product of spinosyn D)
Calculated using the highest occurring concentration as start value:
531 d (n=4, r2 0.56, result from a test at 25°C, DT50, 25°C was 356 d, converted to 20°C assuming a Q10 value of 2.2)

	DT90lab (20 °C, aerobic):
	DT90, lab (20°C, aerobic):

extrapolated from average DT50 values assuming first order exponential decay as 3.3·DT50
spinosyn A
93 d

spinosyn D
136 d

spinosyn B (degradation product of spinosyn A)
585 d

N-demethylated spinosyn D (degradation product of spinosyn D)
1760 d

	DT50lab (10 °C, aerobic):
	DT50, lab (10°C, aerobic):

extrapolated from average DT50 (20°C, aerobic) with a Q10 of 2.2:

spinosyn A
62 d

spinosyn D
90 d

spinosyn B (degradation product of spinosyn A)
387 d

N-demethylated spinosyn D (degradation product of spinosyn D)
1168 d

	DT50lab (20 °C, anaerobic):
	not available; not required

	
	

	Field studies (country or region)
	

	DT50f from soil dissipation studies:
	DT50, field:

1) spinosyn A
<1 d (Mississippi, USA, average soil temperature at 10 cm depth 28°C)
<1 d (California, USA, average soil temperature at 10 cm depth 32°C)

The field study is considered representative for southern European regions only, not for the entire European Union.

spinosyn D
not available; not required

	
	2) UK 

DT50 first order multi-compartment (FOMC) best fit and 0-10 cm.

spinosyn A
2.37 d

spinosyn D

3.51 d
spinosyn B

2.11 d

N-demethylated spinosyn D

3.77 d

	
	3) mini lysimeter dissipation study

Location: UK, Letcombe

spinosyn A
8.4 d

spinosyn D
9.5 d

Due to the uncertainties in the mass balance and the unsuitability of the test system the DT50 values are considered indicative. 

N-demethylated spinosyn D varied from 5.7% at t=0 to <LOQ from t=14 days onwards. Spinosyn B was around a value of 3.5% (range <LOQ – 4.4%) at all timepoints. When present above LOQ, the residues were not monotonically decreasing. These data do not warrant an evaluation of the degradation rate of these compounds. Up to 8 individual polar compounds were found, in individual amounts up to 12.4% at t=1 day, 13.2% and 11.0% at 14 days, 11.4% at 31 days and 14.0% at t=62 days. The total maximum amount of polar compounds in the 0-10 cm segment was 58.0% of AR at t=14 days.

The high amount of unidentified metabolites needs additional investigation to the identity.

	DT90f from soil dissipation studies:
	DT90, field:

extrapolated from average DT50 values assuming first order exponential decay as 3.3·DT50
spinosyn A
<3.3 d

spinosyn D
not available; not required

	Soil accumulation studies:
	not relevant

	Soil residue studies:
	not available; not required

	
	

	Remarks:

e.g. effect of soil pH on degradation rate
	none


	Rate of degradation in soil - Supplemental studies 

	Anaerobic degradation
	not available

	Soil photolysis
	DT50:

spinosyn A
74 d (air dried soil, n=12, r2 0.88, test temperature 25°C, natural sunlight, Indianapolis USA, 40° northern latitude)
13 d (moist soil, n=16, r2 0.97, test temperature 25°C, natural sunlight, Indianapolis USA, 40° northern latitude)

spinosyn D
42 d (air dried soil, n=12, r2 0.90, test temperature 25 °C, natural sunlight, Indianapolis USA, 40° northern latitude)


	Adsorption/desorption
	

	Kf / Koc:

Kd:



pH dependence:
	spinosyn A
KF values: 8.5, 5.4, 25, 337, and 312 L/kg
KF was better correlated with the clay content than with organic matter content of the soil. Corresponding Kclay values: 163, 68, 250, 1465, and 975 L/kg (average 584 L/kg) 

Corresponding KOC values: 2890, 835, 4250, 143225 and 26520 L/kg (average 35024 L/kg)

no pH dependence

spinosyn D
not available
it is assumed that spinosyn D has sorption characteristics equal to spinosyn A

spinosyn B (degradation product of spinosyn A)
KF values: 6.2, 4.3, 17, and 178 L/kg 
KF was better correlated with the clay content than with organic matter content of the soil. Corresponding Kclay values: 119, 54, 170, 774 L/kg (average 279 L/kg)

Corresponding KOC values: 2108, 665, 2890 and 75650 L/kg (average 20328 L/kg)

no pH dependence

N-demethylated spinosyn D (degradation product of spinosyn D)
not available
it is assumed that N-demethylated spinosyn D has sorption characteristics equal to spinosyn B

no pH dependence

	
	

	Mobility
	

	Laboratory studies:
	

	Column leaching:
	sand soil, leached for 2 d at 10 cm water/d

spinosyn A
87% 0 – 5 cm soil layer
<1% 5 – 30 cm
<1% in the leachate

spinosyn D
97% 0 – 5 cm soil layer
<1% 5 – 30 cm
<1% in the leachate

	Aged residue leaching:
	biologically aged for 34 d, sand soil, leached for 2 d at 10 cm water/d

spinosyn A
after ageing,
spinosyn A was reduced to 36% of AR,
18% of AR was present as spinosyn B,
21% of AR as unknown metabolites,
and 11% as non-extractable residue
after leaching,
86% of AR was recovered from the 0 – 5 cm soil layer,
4.3% of AR from the 5 – 30 cm soil layer,
and 1.7% of AR in the leachate

	
	spinosyn D
after ageing,
spinosyn D was reduced to 31% of AR,
15% of AR was present as N-demethylated spinosyn D,
26% of AR as unknown metabolites,
and 0.7% as non-extractable residue
after leaching,
84% of AR was recovered from the 0 – 5 cm soil layer,
8.5% of AR from the 5 – 30 cm soil layer,
and 1.8% of AR in the leachate

photolytically aged for 16 h, sand soil, leached for 2 d at 10 cm water/d

	
	spinosyn A
after ageing,
spinosyn A was reduced to 15% of AR,
4.5% of AR was present as spinosyn B,
41% of AR as unknown metabolites,
and 13% as non-extractable residue
after leaching,
61% of AR was recovered from the 0 – 5 cm soil layer,
18% of AR from the 5 – 30 cm soil layer,
and 10% of AR in the leachate

	
	spinosyn D

after ageing,
spinosyn D was reduced to 10% of AR,
1.4% of AR was present as N-demethylated spinosyn D,
53% of AR as unknown metabolites,
and 8.1% as non-extractable residue
after leaching,
67% of AR was recovered from the 0 – 5 cm soil layer,
13% of AR from the 5 – 30 cm soil layer,
and 7.0% of AR in the leachate

	
	

	Field studies:
	

	Lysimeter/Field leaching studies:
	mini lysimeter study

Location: UK, Letcombe

Number of application: 1 year, 3 applications 465-471 g as/ha each)

Average annual rainfall: 875 mm

Average annual lechate volume: 418 –721 mm

Spinosyn A (2 lysimeters): Leaching of total radioactivity was 5.6-7.0% of AR. HPLC analysis showed that neither the parent compound (0.01-0.02 μg/L), nor its major metabolite spinosyn B (0.01-0.06 μg/L) leached in significant amounts. However 8 distinct metabolites were found, all in max. concentrations of 1.20-8.58 μg/L and average concentrations of 0.85-5.89 μg/L over the period 141-280 days after the 1st application.

Spinosyn D (2 lysimeters): Leaching of total radioactivity was 3.2-6.8% of AR. HPLC analysis showed that neither the parent compound (0.01-0.02 μg/L), nor its major metabolite N-demethylated spinosyn D (0.01-0.06 μg/L) leached in significant amounts. However 10 distinct metabolites were found, all in max. concentrations of 1.45-10.7 μg/L and average concentrations of 1.01-7.54 μg/L over the period 141-302 days after the 1st application.

field dissipation study

Results from the field dissipation study conducted in Mississippi and California (USA), showed never more than 8.5% of AR below 15 cm.

	Lysimeter/Field leaching studies:
	lysimeter 

Münster, Germany. 

Four applications of spinosyn A and D were conducted (4 x 216 g/ha for the spinosyn A lysimeter and 4 x 108 g/ha for the spinosyn D lysimeter). 
Two lysimeters per test substance were used. 
No spinosyn A and D were detected in any of the leachate samples. None of the potential metabolites available as reference standards were detected in the leachate samples. 

	
	

	Remarks:
	none


2.2 Fate and behaviour in water

	Abiotic degradation
	

	Hydrolytic degradation:
	spinosyn A
pH 5, 25°C: stable 

pH 7, 25°C: stable

pH 9, 25°C: 9.0% hydrolysed after 30 d, DT50 200 d

spinosyn D
pH 5, 25°C: stable

pH 7, 25°C: stable

pH 9, 25°C: 5.1% hydrolysed after 30 d, DT50 259 d

	Major metabolites:
	none

	Photolytic degradation:
	natural sunlight, 40° northern latitude

spinosyn A
distilled water, pH 7, 25°C: DT50 0.96 d
pond water, pH 9.2, 25°C: DT50 0.18 d

spinosyn D
distilled water, pH 7, 25°C: DT50 0.84 d
pond water, pH 9.2, 25°C: DT50 0.18 d



	Major metabolites:
	natural sunlight, 40° northern latitude
spinosyn A
metabolites (max):
A1: 24.9% AR (( isomer of 13,14-dihydro of pseudoaglycone of spinosyn A)
A2: 7.3% AR (rearrangement of spinosyn A)
A3: 9.4% AR (spinosyn A with an added water molecule)

spinosyn D
metabolites (max):
D1 (( A1): 10.2% AR
D2: 7.5% AR (could not be interpreted)
D3: 6.3% AR (could not be interpreted)
D4 (( A3): 4.2% AR

	
	

	Biological degradation
	

	Readily biodegradable:
	not readily biodegradable

	Water/sediment study: 
	

	DT50 water:

	aerobic study, 20°C

spinosyn A
16 – 27 d

spinosyn D
14 - 26 d

average DT50, water value: 21 d

anaerobic study, 25°C

spinosyn A
<7 d

spinosyn D
<7 d

microcosm, 20 – 21°C (Indiana, USA)

spinosyn A
27 h (1.1 d, n=7, r2 0.53)

spinosyn D
18 h (0.75 d, n=7, r2 0.51)

	DT90 water:

	extrapolated from DT50 values assuming first order exponential decay as 3.3·DT50
aerobic study, 20°C

spinosyn A
53 – 89 d

spinosyn D
46 - 86 d

anaerobic study, 25°C

spinosyn A
<23 d

spinosyn D
<23 d

microcosm, 20 – 21°C

spinosyn A
3.7 d

spinosyn D
2.5 d

	DT50, sediment
	aerobic study, 20°C

not available.

anaerobic study, 25°C

spinosyn A
267 d (398 d, converted to 20°C, n=8, r2 0.92)

spinosyn D
539 d (804 d, converted to 20°C, n=8, r2 0.85)

microcosm, 20 – 21°C

Concentrations were too low to calculate reliable DT50 values.



	DT90, sediment
	extrapolated from DT50 values assuming first order exponential decay as 3.3·DT50
aerobic study, 20°C

anaerobic study, 25°C

spinosyn A
887 d

spinosyn D
1790 d



	DT50 whole system:

	aerobic study, 20°C

spinosyn A
169 - 176 d

spinosyn D
103 d

anaerobic study, 25°C

spinosyn A
239 d (357 d, converted to 20°C, n=9, r2 0.89)

spinosyn D
443 d (661 d, converted to 20°C, n=9, r2 0.80)

microcosm, 20 – 21°C

Concentrations were too low to calculate reliable DT50 values.



	DT90 whole system:

	extrapolated from DT50 values assuming first order exponential decay as 3.3·DT50
aerobic study, 20°C

spinosyn A
558 – 581 d

spinosyn D
333 d

anaerobic study, 25°C

spinosyn A
794 d

spinosyn D
1470 d

microcosm, 20 – 21°C

Concentrations were too low to calculate reliable DT50 values.



	Mineralisation
	aerobic study, 20°C

spinosyn A
max. 0.3% of AR after 120 d

spinosyn D
max. 0.3% of AR after 120 d

anaerobic study, 25°C

spinosyn A
0.3% of AR after 364 d

spinosyn D
1.9% of AR after 364 d

	Non-extractable residues
	aerobic study, 20°C

spinosyn A
highest value of 21% of AR after 120 d (end of study)

spinosyn D
highest value of 42% of AR after 120 d (end of study)

anaerobic study, 25°C

spinosyn A
highest value of 17% of AR after 364 d (end of study)

spinosyn D
highest value of 16% of AR after 364 d (end of study)

	Distribution in water / sediment systems 
(active substance)




	aerobic study, 20°C
Dissipation of spinosyn A and D was dominated by sorption to sediment.
spinosyn A

maximum 68.8% of AR in sediment after 30 days (59.0% at end) 

7.2% of AR in water at the end. 

spinosyn D

maximum 61.7% of AR in sediment after 58 days (51.3% at end), 3.8% of AR in water. 

Sediment extractable residues consisted mainly of spinosyn A and D, reaching values of 69% after 120 d for spinosyn A, and 62% after 120 d for spinosyn D.

anaerobic study, 25°C
Dissipation of spinosyn A and D was dominated by sorption to sediment.
Sediment extractable residues consisted mainly of spinosyn A and D, reaching highest values of 76% after 3 d for spinosyn A, and 74% after 3 d for spinosyn D.



	
	microcosm dissipation study

A mass balance was not established. Supposedly dissipation from the water phase was dominated by sorption to sediment, but concentrations in the sediment remained rather low.



	Distribution in water / sediment systems
(metabolites)

	No degradation products were detected in water or sediment at levels >10% of AR (aerobic).

aerobic study, 20°C

spinosyn A
metabolites in sediment (max):
Spinosyn B: 9% AR after 120 d


spinosyn D
metabolites in sediment (max):
N-demethylated spinosyn D: 10% AR after 120 d

anaerobic study, 25°C

spinosyn A
metabolites in sediment (max):
J: 12% AR after 84 d
Unknown: 14% AR after 365 d
keto-reverse pseudoaglycone A: 14% AR after 365 d

spinosyn D
metabolites in sediment (max):
Unknown: 12% AR after 365 d
D2: 7.5% AR (could not be interpreted)
D3: 6.3% AR (could not be interpreted)
D4 (= A3): 4.2% AR

	Accumulation in water and/or sediment:
	not available; not required

	
	

	Degradation in the saturated zone
	not available; not required

	
	

	Remarks:
	none


2.3 Fate and behaviour in air

	Volatility
	

	Vapour pressure:
	Spinosyn A
	Spinosyn D

	
	3.0x10-11 kPa (25°C)
	2.0x10-11 kPa (25°C)

	Henry's law constant:
	Spinosyn A
	Spinosyn D

	
	1.89 x 10-7 Pa m3mol-1
	2.32 x 10-5  Pa m3mol-1

	
	

	Photolytic degradation
	

	Direct photolysis in air:
	not available; not required

	Photochemical oxidative degradation in air

DT50:
	Spinosyn A
DT50: 20 min (Atkinson calculation)

Spinosyn D
DT50: 19 min (Atkinson calculation)

	Volatilisation:
	from plant surfaces:

Spinosyn A
1.6% after 24 h

Spinosyn D
0.1% after 24 h

	
	from soil:

Spinosyn A
-0.1% after 24 h

Spinosyn D
-0.4% after 24 h

	
	

	Remarks:
	none


3 Ecotoxicology
Terrestrial Vertebrates

	Acute toxicity to mammals:
	LD50 >2000 mg/kg bw (rat)

	Acute toxicity to birds:
	LD50 >2000 mg/kg bw (mallard duck and bobwhite quail)

	Dietary toxicity to birds:
	LC50 >5253 mg/kg feed (bobwhite quail)
LC50 >5156 mg/kg feed (mallard duck)

	Reproductive toxicity to birds:
	NOEC 550 mg/kg (mallard duck and bobwhite quail)

	Short term oral toxicity to mammals:
	--

	Reproductive toxicity to mammals:
	NOEC 100 mg/kg feed (2-generation rat, based on litter size, bodyweight and food consumption)


Aquatic Organisms

	
	Group
	Test substance
	Time-scale
	Endpoint
	Toxicity

(mg as/L)

	
	Laboratory tests

	Acute toxicity fish:
	Fish

Cyprinus carpio
	spinosad
	96 h
	LC50
	4.0 (nominal)

	
	Fish

Cyprinus carpio
	NAF-85
	96 h
	LC50
	>49 (nominal)

	Long term toxicity fish:
	Fish

Oncorhynchus mykiss
	spinosad
	80 d
	NOEC (ELS)
	0.50 (nominal)

	Bioaccumulation fish:
	--

	Acute toxicity invertebrate:
	Invertebrates

Daphnia magna
	spinosad
	48 h
	EC50
	>1.0 (nominal)

	
	Invertebrates

Daphnia magna
	NAF-85
	48 h
	EC50
	9.1 (nominal)

	
	Invertebrates

Daphnia magna
	spinosyn B
	48 h
	EC50
	6.5 (mean measured)

	
	Invertebrates

Daphnia magna
	N-demethylated spinosyn D
	48 h
	EC50
	3.8 (mean measured)

	
	Invertebrates

Daphnia magna
	ß-13,14-dihydro-pseudogly-cone of spinosyn A
	48 h
	EC50
	> 197

(mean measured)

	
	Invertebrates

Daphnia magna
	ß-13,14-dihydro-pseudogly-cone of spinosyn D
	48 h
	EC50
	65.8 

(mean measured)

	Chronic toxicity invertebrate:
	Invertebrates

Daphnia magna
	spinosad
	21 d
	NOEC (flow-through)


NOEC (semi-static)
	0.0012 mg/L (mean measured)
0.0080 mg/L (nominal)

	
	Invertebrates

Daphnia magna
	spinosyn B
	21 d
	NOEC (flow-through)



	0.00095

(mean measured)

	
	Invertebrates

Daphnia magna
	N-demethylated spinosyn D
	21 d
	NOEC (flow-through)


NOEC (semi-static)
	0.001

(mean measured)

	
	Invertebrates

Daphnia magna
	ß-13,14-dihydro-pseudogly-cone of spinosyn A
	21 d
	NOEC (flow-through)


NOEC (semi-static)
	1.250

(nominal)

	
	Invertebrates

Daphnia magna
	ß-13,14-dihydro-pseudogly-cone of spinosyn D
	21 d
	NOEC (flow-through)


NOEC (semi-static)
	4.850 
(mean measured)

	Acute toxicity algae:
	Algae

Anabaena flos-aquae
	spinosad
	120 h
	EC50
	6.1 (nominal)

	
	Algae

Selenastrum capricornutum
	NAF-85
	120 h
	EC50
	>48 (nominal)

	
	Diatoms

Navicula pelliculosa
	spinosad
	120 h
	EC50
	0.079 (mean measured)

	
	Diatoms

Navicula pelliculosa
	NAF-85
	120 h
	EC50
	0.35 (mean measured) 

	
	Diatoms

Navicula pelliculosa
	spinosyn B
	120 h
	EC50
	0.077

(mean measured)

	
	Diatoms

Navicula pelliculosa
	N-demethylated spinosyn D
	120 h
	EC50
	0.25 

(mean measured)

	
	Diatoms

Navicula pelliculosa
	ß-13,14-dihydro-pseudogly-cone of spinosyn A
	72 h
	EC50
	38.8

(nominal)

	
	Diatoms

Navicula pelliculosa
	ß-13,14-dihydro-pseudogly-cone of spinosyn D
	96 h
	EC50
	28

(mean measured)

	Chronic toxicity sediment dwelling organism:
	Sediment-dwelling invertebrates

Chironomus riparius
	spinosad
	25 d
	NOEC (initial concentration in overlying water)
	0.0016 mg/L

(initial measured)

	
	Sediment-dwelling invertebrates

Chironomus riparius
	spinosyn B
	28 d
	NOEC (initial concentration in overlying water)
	0.0032

(measured initial)



	
	Sediment-dwelling invertebrates

Chironomus riparius
	N-demethylated spinosyn D
	28 d
	NOEC (initial concentration in overlying water)
	0.0024

(measured initial)

	
	Sediment-dwelling invertebrates

Chironomus riparius
	ß-13,14-dihydro-pseudogly-cone of spinosyn A
	28 d
	NOEC (initial concentration in overlying water)
	≥ 1.120

(measured initial)

	
	Sediment-dwelling invertebrates

Chironomus riparius
	ß-13,14-dihydro-pseudogly-cone of spinosyn D
	28 d
	NOEC (initial concentration in overlying water)
	≥ 0.731

(measured initial)

	
	Microcosm or mesocosm tests

	
	not provided


	Bioconcentration

	Bioconcentration factor (BCF)
	spinosyn A
114 L/kg

spinosyn D
115 L/kg


Honeybees
	Acute oral toxicity:
	LD50 0.057 µg/bee (spinosad)

LD50 0.049 µg as/bee (NAF-85)

	Acute contact toxicity:
	LD50 0.0036 µg/bee (spinosad)

LD50 0.050 µg as/bee (NAF-85)


Other arthropod species

	Test species
	Test type and exposure duration
	Test Substance
	Dose

(g as/ha)
	Endpoint
	Effect (%)

	
	Laboratory tests

	
	Predatory mites

	Typhlodromus pyri
	lab, residue on glass, 14 days 
	spinosad
	31
	mortality
	100

	Typhlodromus pyri
	lab, residue on glass, 7 days
	NAF-85
	40 – 320
	mortality
	100

	Phytoseiulus persimilis
	extended lab, residue on plants, 6 days
	NAF-85
	2x0.36 g as/L until run-off, interval 14 d
	mortality
	93

	
	Foliage dwelling predators

	Chrysoperla carnea
	extended lab, residue on plants, 12 days
	NAF-85
	2x0.36 g as/L until run-off, interval 14 d
	mortality

fecundity
	25

18

	Coccinella septempunctata
	lab, residue on glass, 14 weeks (fecundity)
	NAF-85
	40
	mortality

fecundity


	11

43



	Coccinella septempunctata
	lab, residue on glass, 14 weeks (fecundity)
	NAF-85
	160
	mortality

fecundity


	8

40



	Coccinella septempunctata
	lab, residue on glass, 14 weeks (fecundity)
	NAF-85
	320
	mortality

fecundity


	19

20



	Coccinella septempunctata
	extended lab, residue on leaves, 8 weeks minimum 
	NAF-85
	2x0.36 g as/L, until run-off, interval 14 d
	mortality
	16

	Episyrphus balteatus
	lab, residue on glass, 10 days
	spinosad
	45 g as/L, until run-off
	mortality

fecundity


	80

75



	Coccinella septempunctata
	lab, residue on glass, 10 weeks (fecundity)
	spinosad
	17 g as/L, until run-off
	mortality

fecundity


	+1.1

+9.3



	
	Parasitoids

	Aphidius rhopalosiphi
	lab, residue on glass, 24 hour
	NAF-85
	40 – 320
	mortality
	100

	Aphidius rhopalosiphi
	extended lab, residue on plants, 13 days
	NAF-85
	4.8

9.6

19

38
	mortality

mortality

mortality

mortality
	13

40

67

80

	Aphidius rhopalosiphi
(protected life stage)
	lab, direct spray of mummified aphids on glass, 9 days
	NAF-85
	38
	mortality
	20

	Aphidius rhopalosiphi
(protected life stage)
	extended lab, direct spray of mummified aphids on plants, 7 days
	NAF-85
	38
	mortality
	47

	Aphidius colemani
	extended lab, residue on plants, 2 days
	NAF-85
	540, aged 0-5 d

540, aged 7 d

1080, aged 0-7 d
	mortality

mortality

mortality
	100

98

100

	Aphidius colemani
	extended lab, residue on leaves, 2 days
	NAF-85
	0.36 g as/L until run-off, aged 0-29 d
	mortality
	100

	Aphidius colemani

(protected life stage)
	extended lab, direct spray of mummified aphids on plants, 7 days
	NAF-85
	0.36 g as/L until run-off
	emergence
	82

	
	Ground dwelling predators

	Poecilus cupreus
	lab, direct spray of beetles and food on sand, 14 days
	NAF-85
	50-400
	4 applications

29-38-67-77

food consumption
	0-3.3

ns

	Poecilus cupreus
	lab, direct spray of beetles and food on sand, 29 days
	NAF-85
	1×540
	mortality

food consumption
	6.7

4

	Poecilus cupreus
	lab, direct spray of beetles and food on sand, 29 days
	NAF-85
	2×540,

interval 8 d
	mortality

food consumption
	63

19

	Poecilus cupreus
	lab, direct spray of beetles and food on sand, 29 days
	NAF-85
	3 × 540,

interval 8 d
	mortality

food consumption
	81

41

	Field or semi-field tests
	
	
	
	
	

	Typhlodromus pyri
	field, sprayed vineyard, ±7 weeks
	NAF-85
	24 and 48
	abundance
	<25

	Typhlodromus pyri
	field, sprayed vineyard, ±7 weeks
	NAF-85
	96
	abundance
	43 after 7 d

<25 from 16 d

	Typhlodromus pyri
	field, sprayed vineyard
	NAF-85
	4 applications

29-38-67-77
	abundance
	6.8  - 34

< 25% (after 4th treatment)

	Typhlodromus pyri
	field, sprayed vineyard
	NAF-85
	4 applications

29-38-67-77
	abundance
	< 25%

	Typhlodromus pyri
	field experiment, sprayed vineyard 75 days3
	NAF-85
	2 applications; 3.81
3 applications;  3.22
	abundance
	23.5 % (max.) after 35 d.

	Typhlodromus pyri
	Field experiment, sprayed vineyard, 75 days
	NAF-85
	2 applications; 581
3 applications; 482
	abundance
	31.6% (max.) after 14 d.

	Typhlodromus pyri
	field experiment, apple orchard, 122 days3
	NAF-85
	2 applications; 391
3 applications;  182
	abundance
	34.1 % (max.) after 93 d.

	Typhlodromus pyri
	Field experiment, apple orchard, 122 days
	NAF-85
	4 applications; 166
	abundance
	26% positive effect (max.) after 122 d.

	Typhlodromus pyri
	Field sprayed vineyard, Freiburg
	NAF-85
	4 applications

29-39-68-78
	abundance
	24.6 (positive)

	Macrolophus caliginosus
	semi-field, direct spray of bugs on plants, 14 days
	NAF-85
	0.096 g as/L, until run-off
	abundance
	23 (1-7 days)

0 (14 days)

	Macrolophus caliginosus
	semi-field, direct spray of bugs on plants, 14 days
	NAF-85
	0.36 g as/L, until run-off
	abundance
	49 (1 day)

75 (3 days)

64 (7 days)

32 (14 days)

	Chrysoperla carnea
	Semi-field, 75 d.
	NAF-85
	(2x26; 2x11)
	mortality

fecundity

hatching succes
	16.5

30 (positive effect)

0.4 (positive effect)

	Aphidius colemani
	semi-field, direct spray of aphids on plants, 12 days
	NAF-85
	0.096 g as/L until run-off

0.36 g as/L until run-off
	parasitism

parasitism
	70

88

	Aphidius colemani
	semi-field, residue on plants, 12 days
	NAF-85
	0.096 g as/L until run-off, aged 1 d
	parasitism
	98

	Aphidius colemani
	semi-field, residue on plants, 12 days
	NAF-85
	0.096 g as/L until run-off, aged 7 d
	parasitism
	41

	Aphidius colemani
	semi-field, residue on plants, 12 days
	NAF-85
	0.096 g as/L until run-off, aged 14 d
	parasitism
	46

	Aphidius colemani
	semi-field, residue on plants, 12 days
	NAF-85
	0.36 g as/L until run-off, aged 1 d
	parasitism
	98

	Aphidius colemani
	semi-field, residue on plants, 12 days
	NAF-85
	0.36 g as/L until run-off, aged 7 d
	parasitism
	36

	Aphidius colemani
	semi-field, residue on plants, 12 days
	NAF-85
	0.36 g as/L until run-off, aged 14 d
	parasitism
	27

	Aphidius colemani
	semi-field (glasshouse); extended lab
	NAF-85
	-(4x109), 46 d, fresh residue

-(4x109), 60 d., aged 14 d.
	mortality
	95% (max.) after 1 d.

0% after 14 d.

	Aphidius colemani
	semi-field (glasshouse); extended lab3
	NAF-85
	-(2x26; 2x11), 46 d, fresh residue

-(2x 26;2 x11), 60 d., aged 14 d.
	mortality
	45% (max.) after 1 d.

0% (max). after 14 d.


1 first and second application

2 third, fourth and fifth application

3 lower application rate to simulate exposure due to drift

Earthworms

	Acute toxicity:
	Spinosad: LC50 >916 mg as/kg (NAF-85); corrected value is > 458 mg/kg.

Spinosyn B: LC50 > 1000 mg/kg soil (corrected value: > 500 mg/kg soil)
N-demethylated spinosyn D: LC50 > 1000 mg/kg soil (corrected value: > 500 mg/kg soil)

	Reproductive toxicity:
	Spinosad: NOEC >2700 g as/ha (NAF-85); corrected value is 1350 g as/ha.

Spinosyn B: NOEC > 3.582 mg/kg soil (corrected value: > 1.791 mg/kg soil)
N-demethylated spinosyn D: NOEC > 1.928 mg/kg soil (corrected value: > 0.964 mg/kg soil)


Soil micro-organisms
	Nitrogen mineralization:
	Spinosad: Negative effects on nitrification (tested at 0.72 and 7.2 mg/kg) were maximally -55% (after 14 days at 7.2 mg/kg). At test termination, all effects (positive and negative) were <25% compared to the control.

Spinosyn B: No unacceptable effects at 0.7164 and 3.582 mg/kg soil
N-demethylated spinosyn D: No unacceptable effects at 0.3855 and 1.928 mg/kg soil

	Carbon mineralization:
	Spinosad: Effects of spinosad on respiration (tested at 0.72 and 7.2 mg/kg) were never higher than 25% compared to the control.

Spinosyn B: No unacceptable effects at 0.7164 and 3.582 mg/kg soil
N-demethylated spinosyn D: No unacceptable effects at 0.3855 and 1.928 mg/kg soil


APPENDIX III

SPINOSAD

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

	IIA. 2.2/01
	Huntley, K.
	2000
	Determination of color, physical state, odor, and density spinosyn A, spinosyn D, and spinosad technial

ABC laboratories inc., Columbia, USA
3 march 2000

Rep. No. 45885

GLP, not published

	IIA 4.2.1/1
	Rawle NW
	2003
	Independent laboratory validation of analytical methods for the determination of spinosad residues in crops with a high aqueous content, crops with an oil content, dry and acidic crops.

Dow AgroSciences, PTR number 153 553 29-5008-1

CEM Analytical Services, Berkshire, UK, report no CEMR-1373

GLP, Not published

	IIA 4.2.1/2
	Hastings, M.J.
	2000
	Determinationof Residues of Spinosad in Agricultural Crops with High Aqueous Content by High Performance Liquid Chromatography with + APCI Mass Spectrometry Detection

Dow AgroSciences, UK, report no GRM 00.03

Non-GLP, Not published

	IIA 4.2.1/3
	Hastings, M.J.
	2000
	Determinationof Residues of Spinosad in Dry Agricultural Crops by High Performance Liquid Chromatography with + APCI Mass Spectrometry Detection

Dow AgroSciences, UK, report no GRM 00.04

Non-GLP, Not published

	IIA 4.2.1/4
	Hastings, M.J.
	2000
	Determinationof Residues of Spinosad in acidic Agricultural Crops by High Performance Liquid Chromatography with + APCI Mass Spectrometry Detection

Dow AgroSciences, UK, report no GRM 00.27

Non-GLP, Not published

	IIA 4.2.1/5
	Hastings, M.J.
	2000
	Determinationof Residues of Spinosad in oily Agricultural Crops by High Performance Liquid Chromatography with + APCI Mass Spectrometry Detection

Dow AgroSciences, UK, report no GRM 00.26

Non-GLP, Not published

	IIA, 4.2.2
	Hastings, M.J.
	2003
	Validation of Dow AgroSciences Method GRM 0.319 – Determination of spinosad and its metabolites in soil and sediment by Liquid Chromatography with Tandem Mass Spectrometry.

Dow AgroSciences

UKS, report no 031129

22  July 2003

GLP, Not published

	IIA, 4.2.3
	Rutherford, L.A., Hastings, M.J.
	2003
	Determination of residues of spinosad and its metabolites in drinking water, ground water, and surface water by Liquid Chromatography with Tandem Mass Spectrometry

Dow AgroSciences

UKS, report no 031130

13 June 2003

GLP, Not published

	IIA, 4.2.4
	Atkinson, S.
	2002
	Determination of residues of spinosad in air by high performance liquid chromatography with +APCI Mass Spectroscopy detection

Dow AgroSciences

UKA, report no CE-MS-1509

1 July 2002

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 5.3.3


	Bogaards, J.J.P.
	2002
	Dermal absorption study in rats with [14C]-Spinosyn A, formulated as a suspension concentrate and as a spray dilution. TNO Chemistry report V4356, March 2002.

GLP, Unpublished

	IIA 5.4.1
	Linscombe, V.A.; Jackson, K.M.
	2003a
	Evaluation of Spinosad leachate in an in vitro chromosomal aberration assay utilizing rat lymphocytes. 

Toxicology & Environmental Research and Consulting, 

Dow AgroSciences LLC, Study ID: 021120

Date: March 25, 2003,

GLP, Unpublished

	IIA 5.4.1
	Linscombe, V.A.; Schisler, M.R.; Jackson, K.M.
	2003b
	Evaluation of Spinosad leachates in the Chinese Hamster Ovary Cell/Hypoxanthine-Guanine-Phosphoribosyl Transferase (CHO/HGPRT) forward mutation assay. 

Toxicology & Environmental Research and Consulting, 

Dow AgroSciences LLC, Study ID: 021117

Date: March 25, 2003,

GLP, Unpublished

	IIA 5.4.1
	Mecchi, M.S.
	2003
	Salmonella-Escherichia Coli/Mammalian-microsome reverse mutation assay preincubation method with a confirmatory assay with Spinosad leachate control and Spinosad leachates. 

Covance Laboratories, Inc.. Study No.: 24371-0-422OECD, 

Dow AgroSciences LLC, Study ID: 021293

Date: March 25, 2003,

GLP, Unpublished


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

	No studies were submitted during the evaluation process


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. 7.1.1
	Devine, H.C.
	2003
	Report on dissipation of spinosad from soil following a single application of NAF-85, EU Northern Zone and Southern Zone

	IIA. 7.1.1
	Knowles, S.
	2003
	Kinetic modelling report on dissipation of spinosad from soil following a single application of NAF-85, EU Northern and Southern Zone – 2003

	IIA 7.1.1.2.2; IIIA 9.1.1.2
	Reeves, G.
	2001a
	The degradation of 14C-spinoyn A and 14C-spinosyn D under outdoor conditions in the UK using soil columns

Dow AgroSciences, report number GHE-P-9070

Date: 27 June 2001

GLP, Unpublished

	IIA 7.1.3.3.
	Reeves, G.
	2001b
	The leaching of 14C-spinosyn A and 14C-spinosyn D under outdoor conditions in the UK using mini-lysimeters

Dow AgroSciences, report number GHE-P-6206

Date: 28 March 2001

GLP, Unpublished

	IIA 7.2.1; IIA 9.2.1, 9.2.3
	Kennard, L.M.
	2001
	Degradation of spinosyn A and spinosyn D in two European water and sediment systems

Dow AgroSciences, report number GHE-C-5312

Date 31 October 2001

GLP, Unpublished

	IIA. 7.2.1
	Schnöder, F.
	2003
	[14C] Spinosad: Leaching in outdoor lysimeters following spring/summer applications

	IIA. 7.2.1
	Yon, D
	2005
	POSITION PAPER regarding comments made in the Efate section of the spinosad Addendum, June 9 2005

	IIA. 7.2.1
	Yon, D
	2005
	POSITION PAPER regarding comments made in the Efate section of the spinosad Addendum, June 13 2005

	IIA. 7.2.1
	Yon, D
	2005
	POSITION PAPER regarding comments made in the Efate section of the spinosad Addendum, June 20 2005


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. 8.2
	Marino, T.A., McClymont, M.S., Yaroch, A.M.
	2003
	Beta-13,14-dihydropseudoaglycone of spinosyn D: an acute toxicity study with the daphnid, Daphnia magna, Strauss

	IIA. 8.2
	Marino, T.A., McClymont, M.S., Yaroch, A.M.
	2003
	Beta-13,14-dihydropseudoaglycone of spinosyn A: 21-day chronic toxicity study with the daphnid, Daphnia magna, Strauss

	IIA. 8.2
	Hancock, G.A., Hales, C.A., McClymont, E.L., Staley, J.L.
	2003
	Beta-13,14-dihydropseudoaglycone of spinosyn A: growth inhibition test with the freshwater diatom, Navicula pelliculosa

	IIA. 8.2
	Putt, A.E.
	2003
	N-demethylated spinosyn D – sediment-water chironomid toxicity test using spiked water

	IIA. 8.2
	Marino, T.A., McClymont, E.L.
	2003
	Beta-13,14-dihydropseudoaglycone of spinosyn D: 21-day chronic toxicity study with the daphnid, Daphnia magna, Strauss

	IIA. 8.2
	Hancock, G.A., Hales, C.A., McClymont, E.L., Staley, J.L.
	2003
	Beta-13,14-dihydropseudoaglycone of spinosyn D: growth inhibition test with the freshwater diatom, Navicula pelliculosa

	IIA. 8.2
	Putt, A.E.
	2003
	Spinosyn B – sediment-water chironomid toxicity test using spiked water

	IIA. 8.2
	Henry, K.S., McClymont, E.L., Najar, J.R.
	2003
	Beta-13,14-dihydropseudoaglycone of spinosyn D: 28-day chronic toxicity study with the midge, Chironomus riparius, using spiked water in a sediment-water exposure system

	IIA. 8.2
	Henry, K.S., McClymont, E.L., Najar, J.R.
	2003
	Beta-13,14-dihydropseudoaglycone of spinosyn A: 28-day chronic toxicity study with the midge, Chironomus riparius, using spiked water in a sediment-water exposure system

	IIA. 8.2
	Caffarella, M.A.
	2003
	Spinosyn B – full life cycle toxicity test with water fleas, Daphnia magna, under flowthrough conditions

	IIA. 8.2
	Putt, A.E.
	2003
	N-demethylated spnosyn D – full life cycle toxicity test with water fleas, Daphnia magna,  under flowthrough conditions

	IIA. 8.2
	Yon, D., Schnöder, F.
	2003
	[14C]spinosad: leaching in outdoor lysimeters following spring/summer applications

	IIA. 8.2
	Machado, M.W.
	2003
	N-demethylated spinosyn D – acute toxicity to daphnids (Daphnia magna) under static conditions

	IIA. 8.2
	Machado, M.W.
	2003
	Spinosyn B – Acute toxicity to daphnids (Daphnia magna) under static conditions

	IIA. 8.2
	Hoberg, J.R.
	2003
	N-demethylated spinosyn D – acute toxicity to the freshwater diatom (Navicula pelliculosa)

	IIA. 8.2
	Hoberg, J.R.
	2003
	Spinosyn B – acute toxicity to the freshwater diatom (Navicula pelliculosa)

	IIA. 8.2
	Gries, T.
	2003
	Spinosad A and D lysimeter leachates: acute immobilisation limit test with daphnids (Daphnia magna) under static conditions

	IIA. 8.2
	Van der Kolk, J.
	2003
	Spinosad A and D lysimeter leachates: chronic toxicity test with midge larvae (Chironomus riparius) in a water/sediment system

	IIA. 8.2
	Gries, T.
	2003
	Spinosad A and D lysimeter leachates: chronic reproduction test with daphnids (Daphnia magna) under semi static conditions. 

	IIA. 8.2
	Gries, T.
	2003
	Spinosad A and D lysimeter leachates: growth inhibition test with the fresh water diatom Navicula pelliculosa

	IIA. 8.2
	Marino, T.A., McClymont, M.S., Yaroch, A.M.
	2003
	Beta-13,14-dihydropseudoaglycone of spnosyn A: an acute toxicity study with the daphnid, Daphnia magna, Straus.

	IIA. 8.3.1
	Halsall, N.
	2003
	A semi-field test to evaluate the effects of multiple applications of spinosad 480 SC (NAF-85), a suspension concentrate formulation containing spinosad, on the honey bee, Apis mellifera (Hymenoptera, Apidae)

	IIA 8.3.1; IIIA 10.4

	Halsall N.
	2001
	A semi-field test to evaluate the effects of multiple applications of Spinosad 480 SC (NAF-85), a suspension concentrate formulation containing 480 g/L DE-105, on the honeybee, Apis mellifera (Hymenoptera: Apidae). Southampton, UK: Mambo-Tox Ltd. Report no. DOW-01-27. 59 pp. Data provided by Dow AgroSciences.

GLP, Unpublished

	IIA 8.3.2; IIIA 10.5

	Barrett KL, Grandy N, Harrison EG, Hassan S,  Oomen P, eds.
	1994
	Guidance document on regulatory testing procedures for pesticides with non-target arthropods - SETAC/ESCORT Workshop report, 28-30 March 1994, Wageningen. Brussels, Belgium: SETAC-Europe. 51 pp.

Not GLP, Published

	IIA 8.3.2; IIIA 10.5

	Blümel S, Adlershof S, Bakker FM, Baier B, Boller E, Bylemans K, Candolfi D, Huber MP, Linder B, Louis C, Müther J, Nienstedt KM, Oberwalder C, Reber B, Schirra KJ, Ufer A,  Vogt H.
	2000
	Guidance document to detect side effects of plant protection products on predatory mites (Acari: Phytoseiidae) under field conditions: vineyards and orchards. In: Candolfi, MPBS, Forster, R, Bakker, FM, Grimm, C, Hassan, SAHU, Mead-Briggs, MA, Reber, B, Schmuck, R, Vogt, H, Guidelines to evaluate side-effects of plant protection products to non-target arthropods, pp.145-158.

Not GLP, Published

	IIA 8.3.2; IIIA 10.5

	Buttle V.
	2001
	A semi-field study to evaluate the effects of fresh and aged residues of NAF-85 on Aphidius sp. (Hymenoptera: Braconidae). Tavistock, Devon, UK: Ecotox Limited. Report no. GHE-P-9651. 50 pp. Data provided by Dow AgroSciences.

GLP, Unpublished

	IIA 8.3.2; IIIA 10.5

	Candolfi MP, Barrett KL, Campbell P, Forster R, Grandy N, Huet M-C, Lewis G, Oomen PA, Schmuck R, Vogt H.
	2000
	Guidance document on regulatory testing and risk assessment procedures for plant protection products with non-target arthropods. Proceedings of the European Standard characteristics of non-target arthropod testing workshop (ESCORT II), Wageningen, the Netherlands (21-23 March 2000).

Not GLP, Published

	IIA 8.3.2; IIIA 10.5

	Hargreaves T. Miles M.
	2001
	A semi-field study to evaluate the effects of fresh and aged residues of NAF-85 on the green lacewing Chysoperla carnea Steph. (Neuroptera: Chrysopidae). Tavistock, Devon, UK: Ecotox Limited. 67 pp. Data provided by Dow AgroSciences.

GLP, Unpublished

	IIA 8.3.2; IIIA 10.5

	Hassan SA.
	1992
	Guidelines for testing the effects of pesticides on beneficial organisms: Description of test methods. IOBC/WPRS Bulletin XV/3.

Not GLP, Published

	IIA 8.3.2; IIIA 10.5

	Luckmann J.
	2001
	Effects of spinosad SC 480 (NAF-85) on predatory mites in grape vine yards (field experiment). Rossdorf, Germany: Intstitüt für Biologische Analytik und consulting IBACON GmbH. Report no. GHE-P-9654. 42 pp. Data provided by Dow AgroSciences.

GLP, Unpublished

	IIA 8.3.2; IIIA 10.5

	Luckmann J.
	2001
	Effects of spinosad SC 480 (NAF-85) on predatory mites in apple orchards (field experiment). Rossdorf, Germany: Intstitüt für Biologische Analytik und consulting IBACON GmbH. Report no. GHE-P-9650. 46 pp. Data provided by Dow AgroSciences.

GLP, Unpublished

	IIA 8.3.2; IIIA 10.5

	Mead-Briggs MA, Brown K, Candolfi MP, Coulson MJM, Miles M, Moll M, Nienstedt K, Schuld M, Ufer A, McIndoe E.
	2000
	A laboratory test for evaluating the effects of plant protection products on the parasitic wasp, Aphidius rhopalosiphi (DeStephani-Perez) (Hymenoptera: Braconidae). Guidelines to evaluate the side effects of plant protection products to non-target arthropods 13-25.

Not GLP, Published

	IIA 8.3.2; IIIA 10.5

	Vogt H, Bigler F, Candolfi M, Kemmeter F, Kühner C, Moll M, Travis A, Ufer A, Viñuela E, Waldburger M, Waltersdorfer A.
	2000
	Laboratory method to test effects of plant protection products on larvae of Chrysoperla carnea (Neuroptera: Chrysoperla). Guidelines to evaluate the side effects of plant protection products to non-target arthropods 27-44.

Not GLP, Published

	IIA 8.3.2; IIIA 10.5

	Becker, J.
	2000
	Testing the influence of Spinosad NAF-85 on predatory mites in vine. Dow Agrosciences, report number GHE-P-9164. Data provided by Dow AgroSciences.

Not GLP, Unpublished.

	IIA 8.3.2; IIIA 10.5

	Riches, M.N.
	2000
	Toxicity of Spinosad (NAF-85 and NAF-313) against Amblyseius cucumeris  in direct contact and semi field tests. Letcombe glasshouse 2000. Dow Agrosciences, report number GHE-P-8891. Date September 2000. 

Not GLP, Unpublished.

	IIA. 8.4
	Boeri, R.L., Ward, T.J.
	2003
	Spinosyn B: 14 day soil exposure acute toxicity to the earthworm, Eisenia foetida

	IIA. 8.4
	Boeri, R.L., Ward, T.J.
	2003
	N-demethylated spinosyn D: 14 day soil exposure acute toxicity to the earthworm Eisenia fetida

	IIA. 8.4
	Hayward, J.C.
	2003
	The effects of spinosyn B on reproduction and growth in the earthworm Eisenia fetida

	IIA. 8.4
	Hayward, J.C.
	2003
	The effects of N-demethylated spinosyn D on reproduction and growth in the earthworm Eisenia fetida

	IIA. 8.5
	Hayward, J.C.
	2003
	Spinosyn B: Determination of effects of soil microflora activity

	IIA. 8.5
	Hayward, J.C.
	2003
	N-demethylated spinosyn D: determination of effects on soil microflora activity

	IIA. 9.5.1
	Larson, L.L., Kempe, M.
	2003
	Laboratory activity of spinosad leachates

	IIIA, 10.6.1.2
	Lührs, U.
	2000
	Effects of NAF-85 on reproduction and growth of earthworms, Eisenia fetida (Savigny 1826) in artificial soil. 

	IIIA. 10.6.2
	Mallett, M.
	2004
	Spinosad: Effects on straw litter decomposition in the field


APPENDIX IV

List of uses supported by available data

SPINOSAD

	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
	
	

	wine and table grapes
	S. zone EU
	NAF-85
	F
	caterpillars
	SC
	480
	high volume spraying
	BBCH 85
	2-5
	10 d
	4.8-12
	200-1000
	9.6-96
	14
	application can be at peak of flight or at egg hatch

NB.: 2 applications at 9.6 g as/hL, followed by 3 applications at 4.8 g as/hL

	peppers
	N and S zone EU
	NAF-85
	G
	leafminers
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	36
	400-1200
	144-432
	3
	

	peppers
	N and S zone EU
	NAF-85
	G
	thrips
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	9.6
	400-1200
	38.4-115
	3
	

	peppers
	S zone EU
	NAF-85
	F
	thrips
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	9.6
	400-1200
	38.4-115
	3
	

	tomatoes
	N and S zone EU
	NAF-85
	G
	leafminers
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	36
	400-1500
	144-540
	3
	

	tomatoes
	N and S zone EU
	NAF-85
	G
	thrips
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	9.6
	400-1500
	38.4-144
	3
	

	tomatoes
	S zone EU
	NAF-85
	F
	thrips
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	9.6
	400-1500
	38.4-144
	3
	

	aubergines
	N and S zone EU
	NAF-85
	G
	leafminers
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	36
	400-1500
	144-540
	3
	

	aubergines
	N and S zone EU
	NAF-85
	G
	thrips
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	9.6
	400-1500
	38.4-144
	3
	

	aubergines
	S zone EU
	NAF-85
	F
	thrips
	SC
	480
	high volume spraying
	BBCH 71
	1-3
	10 d
	9.6
	400-1500
	38.4-144
	3
	


	glasshouse ornamentals

Pot plants, e.g. Chrysantemums

Cut flowers, e.g. carnations

Cut foliage, e.g. ferns
	N and S zone EU
	NAF-313
	G
	thrips, leafminers
	SC
	120
	high volume spraying
	flower, mature foliage
	1-6 per crop
	3 d
	9-36
	500-2000
	45-720
	-
	9 g as/hL for thrips

36 g as/hL for leafminers

product is applied to prevent damage through direct feeding by insects and for thrips also to prevent virus transmission


	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 L 64, 11.3.2000, p.24





