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ANNEX B

Imazalil

B.6 Residue data

B.6.1 Metabolism, distribution and expression of resi​dues in plants (Annex IIA 6.1)
B.6.1.1 Metabolism, distribution and expression of resi​dues in oranges
The metabolic fate of imazalil on oranges (Meuldermans, 1979a).

The metabolic fate of imazalil on oranges. Addendum I: Autoradiography of an orange stored for 23 weeks after dip treatment with imazalil (Meuldermans, 1979b).

Guidelines: 
no guideline available at the time the test was performed

GLP: 

no requirement at the time the test was performed

Materials and methods:

Spanish navel oranges were dipped for 1 minute in an aqueous solution of specifically tritium-labelled imazalil sulphate, equivalent to 500 ppm imazalil base. The tritium label was placed on the asymmetrical carbon atom. Oranges were stored on individual plastic holders in a dark room cooled at 12° C and at a relative humidity of about 90 %. Samples were taken 2 hours after dipping, then after 1, 3, 6 and 12 weeks. Peels and pulps were analysed separately. Results for the whole fruits could be calculated using the respective weights of peels and pulps.

Findings:
Total radioactive residues (TRR) did not show important changes with the storage time (tab. B.6.1.1-1), and they were essentially located on the peel.

Table B.6.1.1-1 :Distribution of radioactivity in oranges (dip treatment 500 ppm)

	
Storage time
	
TRR (ppm imazalil equiv.)

	
	
whole fruit
	
peel (% of TRR 


in whole orange)
	
pulp

	  2 h

  1 w

  3 w

  6 w

 12 w


	 2.05

 2.59

 1.90

 2.16

 2.08
	 5.96 (98.1)

 7.18 (99.4)

 5.82 (99.4)

 6.29 (99.3)

 6.42 (99.2)
	 0.11

 0.04

 0.04

 0.04

 0.05


Autoradiograms of sections of an orange stored in another study for 23 weeks at 12° C after dip treatment in a 500 ppm solution of tritium labelled imazalil confirmed that the bulk of the radioactivity was located on the surface of the oranges.

The nature of residues was firstly investigated after extracting samples with heptane-isoamyl alcohol (95:5 v/v) and by polar solvents systems (methanol - concentrated ammonia, methanol - acetic acid). Levels of unchanged imazalil and its metabolite R 14.821 were determined by GLC.

Imazalil was the major compound in peel samples at each sampling period. After twelve weeks of storage, about 60% of the TRR in the peel was due to unbound imazalil, and another 20% to reversibly bound imazalil. R 14.821 accounted for about 10% of the peel radioactivity. The final peel residue contained less than 5% of the total radioactivity.

In the pulp, after 6 and 12 weeks of storage, imazalil accounted for 40-50 % of the radioactivity, whereas R 14821 accounted for about 10-20 %. However these figures are to be considered as gross estimates due to the very low level of residues in the pulp.

No tritiated water could be detected, indicating the stability of the tritiated imazalil.

Remarks :Identification of the nature of residues was based on the similarity of their behaviour in HPLC with standards of imazalil and expected metabolites.

Figure B.6.1.1-1 : metabolism of imazalil in oranges : 3H Radio-labelled imazalil and metabolite R14821


B.6.1.2 Metabolism, distribution and expression of resi​dues in apples
On the fate of imazalil (R 23 979) on golden delicious apples during a controlled atmosphere storage for up to seven months (Van Leemput, 1985).

Guidelines:

 no guideline available at the time the test was performed

GLP: 

no requirement at the time the test was performed

Materials and methods:

Golden Delicious apples were dip-treated in solutions of imazalil-sulfate corresponding to 500 mg imazalil base/litre. Fruits were subsequently stored in controlled atmosphere (t° : 1-1.5° C; relative humidity : 90 - 95 %) up to seven months. One set of apples was treated with a blend of 14C-imazalil labelled on the 2-ethyl carbon atom (asymmetrical carbon) and unlabelled imazalil (ratio 1 : 9). It was used for investigating the degradation of the fungicide and for determining the efficiency of the extraction method as a function of storage time. A second set was treated with unlabelled imazalil for determining the residue level of the parent compound and its metabolites. 

Findings:

The total radioactivity level measured by LSC was stable in apples with storage time. A volatilization experiment excluded losses of the fungicide and its transformation products through the vapor phase during storage.

Apples were homogenized in 0.01N HCl. The homogenates were alkalinized and extracted with heptane-isoamyl alcohol (95 : 5 v/v). After centrifugation, the organic phase was extracted with 0.1N H2SO4. The aqueous phase was alkalinized and reextracted with heptane-isoamyl alcohol (95 : 5 v/v). The efficiency of the extraction procedure decreased from 97 % to 82 % from immediately after treatment to 7 months. The remainder of the residue (18 % after 7 months of storage), which was not extracted, was regarded to be bound residues and was not further analysed. The nature of extracted radioactivity could be determined by radio-HPLC analysis as unchanged imazalil (major residue) and R 14821 (tab. B.6.1.2-1). No other transformation product than R 14.821 could be detected (detection limit of the method ± 1 % of the extracted radioactivity) 

Table B.6.1.2-1 : Mass balance of the radioactivity extracted from apples at various intervals of controlled atmos​phere storage (dip treatment 500 ppm imazalil base)

	Storage time (months)
	 0
	 1
	 2
	 4
	 6
	 7

	Extraction efficiency (% of TRR)

imazalil (% of radioacti​vity extrac​ted)

R 14.821 (% of radioacti​vity extrac​ted)


	96.9

97.6

 2.4
	93.2

98.4

 1.6
	96.6

97.0

 2.9
	85.3

97.9

 2.1
	84.3

95.8

 4.2
	81.8

89.3

10.7


GLC analysis of the set of apples treated with unlabelled imazalil indicated that levels of parent compound ranged between 1.55 and 2.00 mg/kg during the experiment while R 14821 exceeded the analytical determination limit (0.05) only after 4 months to reach 0.11 mg/kg at 6 months.

B.6.1.3 Metabolism, distribution and expression of resi​dues in bananas
The metabolic fate of imazalil on banana plants (Meuldermans, 1980).

The metabolic fate of imazalil on banana plants. Addendum I: translocation into sleeved bunches (Meuldermans, 1981).

Guidelines: 

no guideline available at the time the test was performed

GLP: 

no requirement at the time the test was performed

Materials and methods:

Growing banana plants were sprayed in a greenhouse with imazalil tritium labelled on the asymmetric carbon atom. Plants were treated several times (up to 9) form the stage 6 leaves to the stage 15 leaves with a dose rate correspon​ding to 50 mg 3H-imazalil-base/plant.

2 hours, 4 and 14 days after the last treatment, samples of leaves, new leaves emerged after the last treatment, pseudostems, rhizomes and roots were investigated by LSC for the total radioactive residue levels. Almost all the radioactivity recovered (95 to 100%) was located in the leaves that were present before treatment, indicating that a very limited translocation occurred from the sprayed areas to the rest of the plant.

Extractability of residues: leaf homogenates of the various treated plants were repeatedly extracted in metha​nol/ammonia and methanol. The remaining residue was subject to soxhlet extraction (CH3OH/NH4OH), resulting in a final residue and in a soxhlet extract. The methanol extract was evaporated, made alkaline and partitioned with heptane/isoamyl alcohol (95/5 v/v) resulting in an alkaline organosoluble extract. The radioactivity remaining in the aqueous phase after the alkaline extraction was further hydrolysed at pH 11, 9, 5 and 2 releasing each time further organosoluble material and leaving at the end an aqueous fraction. The efficiency of the different steps of the extraction procedure is presented in table B.6.1.3-1The differences between the various leaf homogenates according to their treatment history were minor.

Table B.6.1.3-1 Distribution of the radioactivity between the different fractions resulting from the extraction procedure applied to leaf homogenates

	
	
% of the total ra​dioac​ti​vi​ty in leaves



	 Methanol extract


- organosoluble (heptane/isoamyl alcohol)

- organosoluble (after hydrolysis)


- in heptane/isoamyl alcohol pH 11

- in CHCl3 pH 9


- in CHCl3 pH 5

- in ethylacetate pH 2

- aqueous fraction

 Soxhlet extract
 Unextracted

	76.6-88.6

50.0-75.8

1.8-7.0

0.9-4.5

1.9-4.7

3.1-9.5

1.3-11.7

4.2-6.7

7.2-17.0




After clean-up of the extracts of leaves of 4 selected plants, radio-HPLC was used to investigate the nature of the residue. Two major compounds were identified from the organosoluble fraction of the methanol extract of the leaves : unchanged imazalil and R 14821 (table B.6.1.3-2). Small and complex peaks were also eluted probably containing a mixture of several unidentified minor metabolites. They may be formed at least partly artificially from imazalil and R 14821 during sample preparation and/or analysis because they are also observed with untreated samples spiked with imazalil or R 14821.

Table B.6.1.3-2 : Levels of free imazalil and R 14821 in leaves of  banana plants.

	 Plant n°

(days after last treatment)  
	% of the total radioactivity in organosoluble fraction

(% of the total radioactivty in the leaves)



	
	
imazalil
	
R 14821

	 8 (14)

 9 (0)

10 (4)

11 (14)


	34 (17)

47 (27)

37 (21)

22 (12)
	23 (12)

22 (13)

28 (15)

38 (21)


Radiochromatograms obtained from organosoluble material after hydrolysis at pH 11, pH 9, pH 5, pH 2 and from the final aqueous layer of plant n° 11 contained small peaks indicating a large number of minor metabolites. One major peak was however observed in the pH 2 extract accounting for about half of the radioactivity in this extract. Similarely, a peak representing 30 % of the radioactivity in the aqueous layer was observed. The soxhlet extract of leaves of plant No 11 contained R 14821 (45 %) and imazalil (21 %) as major radioactive compounds.

An additional study was carried out on a banana plant bearing bunches of bananas. 200 mg of imazalil-3H was sprayed 5 times with 2 weeks intervals. During spraying, the bunch was sleeved by a plastic bag. Radioactivity levels in bananas 24 hours after the last treatment were smaller than 0.03 mg/kg, indicating that translocation to the sleeved bananas was extremely small or even absent.

6.1.4 Metabolism, distribution and expression of resi​dues in cucumber
Transport and metabolism of (³H) imazalil in barley and cucumber (Vonk).

Publication.
In barley and cucumber plants treated via the roots with (³H) imazalil the label was transported to all parts of the plant. A large part of the radioactivity was retained in the root. Upon extraction of roots and leaves a rather large part of the radioactivity could not be extracted from roots and leaves with methanol. However, when dimethylsul​foxide was used as extractant, most of the label present in the insoluble residue could be extracted. Most of the label extracted from the leaves was present in polar compounds; only minor quantities of imazalil could be detected.

After leaf treatment of cucumber plants with (³H) imazalil in greenhouse (22-30°C), about 80% of the label could be extracted. After 12 days, the extracts contained imazalil and not identified metabolites (one of them was estimated to be T 824). 23 Days after treatment all imazalil was converted into polar compounds.

6.1.5 Metabolism, distribution and expression of resi​dues in spring wheat
Imazalil: distribution and metabolism in spring wheat (O’Connor, 1993).

Guidelines: 

EPA pesticide assessment guidelines.

GLP: 

Yes

Materials and methods:

Spring wheat seeds were treated with 14C-imazalil, radiolabelled on the asymmetric carbon atom. The achieved application rate was 493 mg/kg seeds (about 10 times in excess of the practical application rate of 5g/100 kg seeds). Treated seeds were sown in pots left outdoors to undergo normal environmental conditions. Plants without roots were sampled at forage stage (42 d after sowing) and at normal harvest time (5 months and 7 days).

Findings:

Total radioactivity levels in forage, straw and grains, determined by liquid scintillation spectrometry, were 1.36, 0.15, 0.003 mg of imazalil-equivalent/kg respectively. Due to the very low level of total residues in grains, no further experiment was carried out on this matrix.

Several extraction procedures were assayed on forage and straw, leading to variable results. The most appropriate system to obtain an efficient extraction was two successive ambient extractions with a mixture methanol / chloro​form / 0.1N HCl (2/1/08 V/V/V) followed by a soxhlet extraction with methanol / 0.1N HCl (95/5 V/V). Ambient extraction of the remaining residue with 1N HCl, and subsequenly with 1N NH4OH extracted further conjugated materials. Finally, reflux extraction with 6N HCl then with 10 N NaOH released additional radioactivity correspon​ding to encapsulated or integrated radioactive residues (table B.6.1.5-1.)

Table B.6.1.5-1 :Recovered radioactivity in forage and straw as a function of the different steps of the extraction procedure (in % of T.R.R.)

	
	
Forage
	
Straw

	Extracts:

methanol/chloroform/0.1N HCl (2/1/0.8 by vol) Extract 1

methanol/chloroform/0.1N HCl (2/1/0.8 by vol) Extract 2

methanol/0.1N HCl (95/5 by vol) soxhlet
	57.6

10.7

4.3
	33.5

7.6

2.9

	
sub total
	72.​6(*)
	44.0 (**)

	1N HCl (ambient)

1N NH4OH (ambient)

6N HCl (reflux)

10N NaOH (reflux)
	0.3

4.0

5.9

2.4
	-

4.7

8.1

3.6

	Post extraction residue
	7.7
	58.5

	Total
	92.9
	119


(*) analysed by TLC and HPLC

(**) analysed by TLC

The first three extracts were combined in order to identify the nature of the residue by co-chromatographic procedu​res (TLC and HPLC analysis). It was not possible to carry out the HPLC analysis of the extract from straw because of the viscous nature of the sample. The results of these analysis are given in table B.6.1.5-2.

Table B.6.1.5-2 : Distribution of the radioactive components in the combined extracts from forage and straw (in % of T.R.R.)

	
Forage 

nature of components in the 

com​bined extract as determined by TLC
	
Straw 

nature of components in the 

com​bined extract as determined by TLC
	
Forage 

nature of components in the com​bined extract as determined by HPLC

	unknown (F1)   
 21.0

unknown (F2)  
   1.6

FK-858  (F3)   
   4.6

unknown (F4)  
   1.7

FK-411  (F5)   
   8.3

unknown (F6)   
   1.7

FK-44  (F7)    
 24.4
   Total        
 63.3


	unknown (H1)       11.8

unknown (H2)         3.4

FK-858  (H3)          3.7

unknown (H4)         4.1

FK-411  (H5)          3.8

FK-44   (H6)         16.9
     Total
          43.7


	FK-326      
    1.4

FK-772     
    4.3

FK-284      
    3.5

FK-858
   13.1

FK-411
    7.5

FK-274     
    2.7

unknown    
    1.1

FK-44
    9.3
   Total
   52.9


Several unknown peaks were observed in both the forage and straw, certain of which seeming to be constituted of the same material based on comparison of Rf values (F1 = H1, F2 = H2 and F4 = H4). Component F1 could be proved by HPLC analysis to consist of a number of materials (FK 326, FK-772, FK-284, FK-274 and one unknown metabolite. It is probable that the radioactivity of component H1 is similary dispersed (same Rf value in TLC as F1).

The levels of the identified compound by HPLC are different from those obtained by TLC analysis, due to difficulties in integration of the HPLC chromatogram.

Figure B.6.1.5-1 : Proposed metabolic pathway for imazalil in spring wheat

B.6.2 Metabolism, distribution and expression of resi​dues in livestock (Annex II A 6.2)

B.6.2.1 Metabolism, distribution and expression of resi​dues in goat
14C-imazalil: distribution, degradation, metabolism and excretion after repeated oral administration to a lactating goat (Van Dijk, 1992).

A study on milk and tissue metabolites of imazalil in a lactating goat after repeated oral administration at 10 mg/kg/day (Mannens, 1993).

Guidelines: 

EPA pesticide assessment guidelines.

GLP: 

Yes

Materials and methods:

A metabolism study was performed on one lactating goat with the sulfate salt of 14C-imazalil radiolabelled on the asymmetric carbon atom. The test article was orally administered for 3 days by two daily doses to the goat by intubation. The actual daily dose level was 10.4 mg/kg bw/day (expressed in imazalil free base).

Findings.

Absorption of 14C-imazalil occurred rapidly: a blood level of 0.47 μg/g was reached at 8 hours after the first administration. Plateau values (1.13 μg/g) were approached after teh last two administrations.

At sacrifice (16 hours after last administration), total residual radioactivity (TRR) in edible organs or tissues was 19.8, 9.6, 0.36 and 0.09 mg imazalil-equivalent/kg for respectively liver, kidney, muscle and fat, accounting in total for about 1.425 % of the total administered dose. Levels in milk increased during the experiment to reach 0.99 mg imazalil-equivalent/kg at the last milking.

57.4 % of the administered radioactivity had been excreted in urine and faeces at the time of the sacrifice. Thus it may be assumed that at sacrifice about half of the radioactivity was still present in the urine bladder as well as in the digestive tract.

Extractability of residues in milk and edible organs and tissues
The distribution of radioactivity in milk after fat separation and proteine precipitation indicated that the major part of the residue (92.3 % of TRR) was contained in whey. Levels in fat and proteine accounted only for respectively 6.9 % and 4.0 % of TRR. These fractions were therefore not additionally analysed.

The whey from milk (table B.6.2.1-1) was successively partitioned by various organic phases, with a total recovery of 54.2 %. The remaining radioactivity in whey was further hydrolysed in acid conditions and then partitioned by ethyl acetate at different pH.

Table B.6.2.1-1 : Partitioning of the radioactivity in whey from milk 

	
	
% of TRR in milk



	Organosoluble :

in hexane

in CH2Cl2
in ethyl acetate

in CH2Cl2 (pH 1)

In ethyl acetate (pH 1)

organosoluble after 1 M HCl

hydrolysis (16 H, 70° C)

in ethyl acetate (acidic)

in ethyl acetate (neutral)

In ethyl acetate (basic)

aqueous phase
	 0.4

13.8 (*)

20.6 (*)

 0.9 (*)

18.5 (*)

 6.1 (*)

 5.0 (*)

 3.6 (*)

23.4 (**)



	TOTAL
	92.3


(*) fractions used for metabolite identification

(**) Radio-HPLC of this fraction indicated the presence of 1 major metabolite accounting for 10.9 % of TRR in milk. A structure was proposed following MS analysis (Metabolite MS 4).

The liver was successively extracted by methanol, methanol/water, acetonitrile, methanol/ammonia and HCl hydrolysis, accounting together for 80 % of the TRR in liver (other extraction procedures showed no improvement in extractability). The recovery of this procedure is given in table B.6.2.1-2

Table B.6.2.1-2 : Extractability and partitioning of the radioactivity in liver (% of TRR in liver).

	Total extractable residues

- MeOH and MeOH/H2O (8/2 by vol) combined, room temperature

- acetonitrile, room temperature

- MeOH/NH3 0.5M pH>10 (8/2 by vol), room temperature

- after HCl hydrolysis 0.01M 16H 70°C
	80

65.2 (*)

 1.9 (**)

 2.7 (**)

10.2 (***)

	Unextractable
	12.5

	Total
	92.5


(*)
58% of this fraction (corresponding to 37.9% of TRR in liver) were partitioned with organic solvents (hexane, CH2Cl2, ethylacetate) and used for metabolite identification. The remaining aqueous phase contained a small quantity of acid-labile conjugates. Enzymatic treatments with ß-glucuronidase arylsulphatase released small 
amounts of FK 326, FK 772 + FK 259, FK 858, FK 411 and parent compound (respectively 0.2, 0.2, 0.7, 0.4, 0.3 % of TRR in liver);

(**) due to low amounts, not additionally analysed:

(***) turbid extract and high viscosity, not additionally analysed.

Kidney and muscle were successively extracted with methanol and methanol/water. The remaining radioactivity in the tissues was further extracted for 16 hours with methanol in a soxhlet apparatus. The radioactivity extracted by methanol and methanol/water was combined and partitioned with organic solvents. Recoveries from this procedure are given in table B.6.2.1-3

Table B.6.2.1-3 : Extractability and partitioning of the radioactivity in kidney and muscle (% of TRR in kidney and muscle).

	
	Kidney
	Muscle

	Total extractable residue

- MeOH and MeOH/H2O (8/2 by vol) combined, room temperature

- MeOH soxhlet
	96.6

90.1 (*)

 6.5 (**)
	97.8

93.1 (*)

 4.7 (**)

	Unextractable
	2.8
	7.1

	Total
	99.4
	104.9


(*) 53% of this fraction in the case of liver and 76% in the case of muscle (corresponding to 48.1% and 71.2% 
of the TRR respectively in liver and muscle) were partitioned with organic solvents (hexane, CH2Cl2, ethylace​tate) and used for metabolite identification. 10-15% of the remaining TRR in the aqueous phase could be characteri​zed as acid-labile conjugates. In kidney, enzymatic treatments with ß-glucuronidase/arylsulphatase released small amounts of  FK 326, FK 772 + FK 259, FK 858, FK 411 and parent compound (respectively 0.2, 0.4, 1.4, 1.8 and 0.7 of TRR in kidney)

(**) not additionally analysed

Fat was successively extracted 3 times with dichloromethane, then with acetonitrile, acetonitrile/chloroform, methanol and finally with methanol in a soxhlet apparatus. The recovery of this procedure is given in table B.6.2.1-4

Table B.6.2.1-4 : Extractability and partitioning of the radioactivity in fat (% of TRR in fat).

	Total extractable residues

- dichloromethane, room temperature

- acetonitrile, room temperarure

- acetonitrile/CHCl3 (1/2 by vol), room temperature

- MeOH, room temperature

- MeOH soxhlet
	80.9

69.5 (*)

 6.9 (*)

 0.5 (*)

 2.5 (**)

 1.5 (**)

	Unextractable
	4.8

	Total
	85.7


(*) These​ extracts were combined, evaporated, redissolved in hexane and partitioned with acetonitrile. 61.6% of TRR in  fat were finally recovered in the acetonitrile fraction and used for metabolite identification.

 (**) not further analysed

Identification of residues in milk and edible organs and tissues
Organic extracts from whey, liver, kidney, muscle and fat were analysed by TLC and HPLC with reference com​pounds. Identity of the radioactive fractions was determined by co-chromatography or co-elution with the same reference compound by spiking of extracts and/or isolated metabolite fractions as well as by comparison of Rf-values in various solvent systems. Table B.6.2.1-5. gives an overview of the results.

Table B.6.2.1-5 : Quantification of metabolites identified in milk and edible organs/tissue of a lactating ​goat (in % of the TRR in milk and edible organs/tissue).

	
Metabolite identity
	
Milk
	
Liver
	
Kidney
	
Muscle
	
Fat

	FK 44 (Parent)

FK 1524

FK 1454

FK 274

FK 411

FK 284

FK 326

FK 582

FK 258

FK 858

FK 772

FK 839

FK 861
	nd

nd

nd

1.0 (conj.)

3.4 (conj.)

6.4 (partly conj.)

3.6

1.4

3.0

3.5 (partly conj.)

5.5 (partly conj.)

7.2

1.0 (conj.)
	5.9

nd

4.6

0.6

0.9

2.1

4.2

nd

nd

2.7

4.1

2.0

0.6
	3.6

nd

nd

nd

nd

nd

2.7

nd

2.9

1.5

15.0

0.5

nd
	2.9

nd

7.1

nd

nd

15.2

8.4

nd

nd

nd

21.2

nd

nd
	5.7

24.9

nd

6.0

nd

9.0

nd

nd

nd

nd

nd

nd

nd

	Total identified metabolites
	36.0 (*)
	27.7
	26.2
	54.8
	45.6

	Unidentified metabolites or fractions (cha​racte​rized by Rf values in TLC systems)
	
	
	
	
	

	-
total amount (num​ber of frac​tions) 

-
range


	32.5 (15)

0.6 - 8 (**)


	10.2 (6)

0.4 - 4.2
	21.9 (13)

0.2-4.9
	16.4 (5)

1.4 - 5.4
	16 (3)

2.6 - 10.6

	Total identified + characteri​zed
	68.5
	37.9
	48.1
	71.2
	61.6


(*) Metabolite MS4 (10.9 %) remaining in the aqueous phase of whey after acid hydrolysis is not included 

(**)The metabolite accounting for 8 % was analysed by M.S. Only a basic structure could be given (metabolite MS 1).

nd = not detected

Figure B.6.2.1-1 : Proposed metabolic pathway for imazalil in lactating goat

Figure B.6.2.1-2 : Metabolic pathways for imazalil in the lactating goat : Formation of metabolite MS4

B.6.2.2 Metabolism, distribution and expression of resi​dues in laying hens
Imazalil: distribution, metabolism (nature of the residue) and excretion study in the laying hen (Hallifax, 1993).

Guidelines: 

EPA guideline ref. No 171-4(b).

GLP: 

Yes

Materials and methods:

10 hens received for a period of 10 days daily doses of imazalil sulfate, equivalent to 4.6 mg imazalil base/kg bw/d. The compound was uniformly radiolabelled with 14C in the phenyl ring. Hens were killed 20 hours after the final dose.

Findings:

At sacrifice, almost all radioactivity had been recovered in excreta. Total residual radioactivity (TRR) in edible organs and tissues was 10.2, 0.435, 0.13-0.165 and 0.112 mg imazalil equivalent/kg for respectively liver, skin, muscle and fat. Levels in eggs were 0.8 mg imazalil equivalent/kg in eggs at steady state.

Extractability of residues
Samples of liver, muscle, fat and eggs were extracted by methanol/ammonia. For liver and muscle a further extraction was performed using continuous reflux of methanol in a soxhlet apparatus. The methanol extracts after evaporation of methanol were then partitioned with ethyl acetate. The aqueous phases remaining after partition were then hydrolysed in acidic (1 M HCl) or basic (1 M NaOH) conditions for 2 hours. After adjusting to pH 2 a new partition with ethyl acetate was performed.

Solid residues after extraction with methanol were subject to digestion by protease at 37° C in a triethylamine acetate buffer (pH 7.5) in order to release further material. Results are summarized in table B.6.2.2-1

Table B.6.2.2-1 : Extractability and partitioning of the radioactivity in liver, muscle, fat and eggs from hens (% of TRR in each tissue).

	
	
Liver
	
Muscle
	
Fat
	Eggs 

(yolk + white)

	* Extractable resi​dues

  - methanolic extract

- ethyl acetate soluble

- aqueous phase

-
ethyl acetate soluble after hydrolysis (NaOH 1 M) (**)

-
non hydrolysable

- soxhlet (methanol)
	 20.5 (*)

 29.4 (*)

 16.6 (*)

 12.9 (*)
	 50.5 (*)

  5.6

  7.4

  8.0
	 39.1 (*)

  5.8

  9.2

   -
	 51.5 (*)

 18.1(*)

 15.2

  -

	 Subtotal
	 79.4
	 71.5
	 54.1
	 84.8

	* Unextractable

- released by protease

- bound
	 14.8

  6.3
	 29.6

  3.0
	 52.3

  9.9
	 11.6

  3.1

	 Subtotal
	 21.1
	 32.6
	 62.2
	 14.7

	 TOTAL


	100.5
	104.1
	116.3
	 99.5


(*) Fraction further analysed for identification of metabolites.

(**) Amount of ethyl acetate soluble material after hydrolysis of the aqueous phase in acid conditions is very similar.

Identification of metabolites
Radio HPLC was used initially to analyse the fractions identified by (*) in table B.6.2.2-1 Isolated fractions were afterwards examined by TLC to determine the identity of the compounds.

The results are however not reliable. The retention times in HPLC of many compounds considered as identified are very different from retention times of standard compounds. It is possible that a shift in the elution of the extract, due to interaction of biological material occurs but this was not proved by spiking the extracts with reference com​pounds.

An updated version of the report is expected.

The number of isolated fractions by HPLC in the different extracts of edible organs and tissues and eggs is given in table B.6.2.2-2

Table B.6.2.2-2 : Fractionation of radiolabelled material in liver, muscle, fat and eggs

	
	Number of isolated fractions 

(range in % of TRR)

	
	
Liver
	
Muscle
	
Fat
	
Eggs

	-
ethyl acetate soluble material from methanol extract

-
ethyl acetate soluble material after hydrolysis of the aqueous phase of methanol extract

-
non hydrolysable material from the aqueous phase of methanol extract

-
extracted material by metha​nol in soxhlet apparatus


	14

 (0.24-3.96)

11

 (0.54-7.34)

5

  (1.10-4.30)

9

  (0.14-2.70)
	10

(0.33-16.3)

-

-

-
	13

  (0.26-10.7)

-

-

-
	7

  (1.8-11.1)

5

  (1.3-3.4)

-

-


B.6.3 Definition of the residue (Annex IIA 6.7; Annex IIIA 8.6)
B.6.3.1 Definition of the residue in plant products.
Imazalil is applied on commodities following 3 kinds of treatments.

- When applied in post harvest imazalil undergoes very limited degradation.

- Data obtained on leaves of banana plants or of cucumbers after foliar treatment indicate that imazalil itself remains an indicator of the residue level, at least for applications with short PHI. However, there is no study strictly in line with the intended uses in fruiting vegetables.

- After seed treatment in cereals, radioactivity was transported to the green part of the plant. No identification of the nature of the residue in grains at harvest was made due to the very low level of total radioactivity present. However the parent compound was a major component of the residue in forage and straw.

The nature of metabolites in plants is grossly the same as in the rat. The degradation pathway is the same: oxidative O-dealkylation, imidazole oxidation and imidazole N-dealkylation.

The residue definition for plants products is therefore the parent compound only.

B.6.3.2 Definition of the residue in animal products
Studies on goat and laying hens indicated that imazalil is largely metabolized. Identification of the nature of the residue in milk, eggs and other edible tissues lead to an important number of various metabolites. Small amounts of parent compound were recovered in all tissues and eggs but not in milk. The nature of the major component of the residue depends upon the commodity: imazalil in goat liver, FK 772 in kidney, FK772 and FK 284 in goat muscle, FK 1524 in goat fat; laying hens?

Metabolism in goat follows the same major routes of degradation as the metabolism in the rat, although a larger number of metabolites are identified in the case of the goat.

The residue definition for animal products can be:

-  the parent compound only (however in this case there is a problem for the milk as no parent was identified);

- imazalil and all metabolites oxydable to 2,4-dichlorobenzoic acid (in this case a method of analysis has to be developed).

- based on single metabolites (this solution would be to complex and would require the availability of numerous analytical standards).

B.6.4 Use pattern.
Imazalil is registered on edible commodities following different application methods. Table B.6.4-1 gives an overview of the  uses the notifier intends to support.

Table B.6.4-1 Intended uses of imazalil.

	Crop
	F/G
	Nature of treat​ment
	Application me​thod
	Rate - PHI
	Status of registra​tion

	citrus
	-
	post harvest 
	aqueous treatment: 

dip      (run off)

drench (run off)

spray   (1 l/ton)
	500-1000 ppm as

375-1500 ppm as

1000-1875 ppm as
	FR GR P

IT SP

IT P SP

	
	
	
	waxing(1-1.5 l/ton):

water based wax

solvent based wax
	1000-4000 ppm as

1000-3000 ppm as
	GR IT P SP

	pome fruits
	-
	post harvest 
	drench
	375-450 ppm as
	B P SP

	bananas
	-
	​post harvest
	drench
	300-450 ppm as
	FR SP

	tomatoes,

peppers
	G
	pre harvest
	foliar spray; max 3 applications with 7-14 days interval
	20 g as/hl  3 days
	pending B NL S

	cucurbits edible peel
	G
	pre harvest
	foliar spray; max 10-12 applications with 7-10 days interval
	5-15 g as/hl 1-3 days 
	B FR GR IR NL SP UK 

	cucurbits ine​dible peel
	-
	post harvest 
	drench
	375 - 450 ppm as
	SP

	
	
	
	wax
	2000 ppm as
	

	potatoes (plant and ware pota​toes)
	-

F
	post harvest ware potatoes

seed-dressing plant potatoes
	spray

spray
	10-15 g as/ton tubers

10-15 g as/ton tubers
	B NL

B DK FR IR NL S UK

	cereals
	F
	seed dressing
	spray
	3-7.5 g as/100 kg seeds
	A B DK FI G IR IT L NL SP S UK


More detailled informations on pests controlled are given in table  B.3.1.5-1.

Intended uses are supposed to be justified on the agronomical point of view. For example, the highest figure when a range of doses is given is supposed to correspond to a realistic situation.

B.6.5 Identification of critical GAPs.
Main registered uses of imazalil are post harvest treatment of commodities. For these commodities the determination of critical GAPs relies rather on the analysis of the dose rate and application techniques. As storage conditions are controlled, the location of the GAP (N/S) has a minor importance.

Citrus fruit
Two main kinds of treatments are applied on citrus. Shortly after harvest citrus can be treated by dip, drench or spray with low concentrations of as in order to protect the fruit during the degreening stage. This stage lasts about 3-4 days at 25°C and requires only a low dose of protection. Treatments before longer term  storage are made by incorporation of as into waxes. The concentration of as is higher: 2000 ppm  are commonly used. In exceptional circumstances 4000 ppm are used when the risk of disease is high or for long shipments. Treatments with 2000-4000 ppm represent the critical situation.   

Pome fruit
The highest concentration used to treat pome fruits after harvest is 450 ppm as.

Bananas.
The highest concentration used to treat bananas after harvest is 450 ppm as.

Tomatoes, peppers.
Uses are only intended for glasshouse conditions. The critical GAP is : application rate is 20 g as/hl, 3 applications, PHI of 3 days.

Cucurbits edible peel.
 Uses are only intended for glasshouse conditions. The critical situation is 15 g as/hl with a PHI of 1 day.

Cucurbits inedible peel.
The critical GAP is the treatment with wax with a concentration of 2000 ppm  a.s.

Potatoes.
The critical application rate is 15g as/ton of ware potatoes.

Cereals.
Highest application rate is 7.5g a.s./100 kg seed

B.6.6 Residues resulting from supervised trials (Annex IIA 6.3; Annex IIIA 8.2).
Appendix D contains the summaries of residue trials from which the conclusions herebelow are drawn. Some reports provided by Janssen Pharmaceutica were rejected due to clear abnormalities or the absence of important information in the test description. Appendix D contains therefore all data that were considered as acceptable by the rapporteur, falling or not in the intended GAP. A selection of data used for evaluation is also present in Appendix D.

Citrus.
Data from USA, Israel, Marocco, Italy and Spain were provided for oranges, lemons, grapefruits and tangerines. These trials were carried out during the years 1975-79. They do not respond to the current standards of quality. Test conditions are poorly described (contact time, storage period). The number of data is however very important so that the information is considered as sufficent. Dip and drench treatments lead to similar residue levels as wax treatments with higher concentrations of as. These results are in line with the current EC MRL of 5 mg/kg.

Pome fruits.
Data from Israel, Sweden, USA, Australia and Belgium were submitted for apples and pears. All trials were carried out following dip treatments. Residues resulting from dip treatment with concentrations of as similar to those used in drench treatment are in line with the current EC MRL of 5 mg/kg. As it cannot be excluded that the contact time may influence the residue level when pome fruits are dipped, new residue data should be generated for the drench application.

Bananas.
A GLP study for post-harvest use in Panama and Honduras was submitted. Imazalil was applied to bananas by 5 different treatment methods, in 2 locations in Panama and 1 in Honduras. No significant difference was obtained in residue levels of imazalil in green vs yellow (mature) bananas. This finding is in accordance with metabolism studies performed during storage of citrus and pome fruits. The treatment time has a certain influence on the residue level, indicating that the saturation of the outer surface of bananas doesn’t occur instantly. The effect of the concen​tration on the final residue is limited. By doubling the dose, the residue increase is less than 50% higher, what can be attributed to a saturation mechanism. Taking into account the results obtained in the whole study and in particular with drench treatment, the EC MRL of 2 mg/kg is supported.

Tomatoes.
4 Residue studies from the Netherlands, United Kingdom and Belgiumwere submitted for tomatoes. 3 of them were GLP. Decay curves and replications were performed in the 4 studies. Selecting results in line with 3 applications at 200 ppm as, 3 days PHI and indoor conditions, one can calculate a mean of 0.16 mg/kg and a R (ber) value of 0.56 mg/kg. On that basis a MRL of 0.5 mg/kg can be proposed for tomatoes.

Peppers.
No data are available 

Cucurbits edible peel.
3 Studies on cucumbers indoor (United Kingdom, Belgium), as well as 1 study on gherkins indoor (the Netherlands) were submitted. Dose rates ranged from 100 ppm to 300 ppm and PHI from 0 to 4 days. Considering this data base with intended uses, one can conclude that the EC MRL of 0.2 mg/kg is supported for cucumbers but new datat should be generated as cucumbers represent a major crop. 

The number of trials on gherkins is not sufficient to assess the validity of the MRL for that crop. It seems however that the exposure of the consumer of gherkins is very low.

Cucurbits inedible peel.

3 Studies from Spain were submitted each investigating the residue levels after drench and wax treatment at simple and double doses. It can be concluded from these data that the residue level will normally be below 1 mg/kg.

Potatoes.
A lot of data from the Netherlands, United Kingdom and Belgium were provided for uses with liquid formulations and powders. Results obtained for the treatment at 15 g a.s./ha confirm the EC MRL of 5 mg/kg.

One study using an EC formulation and a conventional hydraulic sprayer was carried out under GLP conditions. 3 varieties of potatoes were treated with imazalil at 10 g a.s./ton and 20 g a.s./ton. Samples were taken after 0, 0.5, 1, 2, 4 and 6 month of storage at 4-6 °C and 60-80 % relative humidity. Residues on treated unwashed and washed potatoes ranged from 0.5 to 4.0 and from 0.4 to 1.6 mg/kg respectively and were quite stable during the 6 months.

 The other data lead to similar results. Washing removes about 50 % of the initial residue. Remarkable is the fact that residues on unwashed potatoes just after the treatment are much lower than residue level expected from the dose rate. This could be explained by a loss of pesticide prior the analysis when the adhering soil is mechanically removed or by a limited yield of the treatment. From a general point of view, the current EC MRL is a valid indication of the residue level that the consumer may be exposed to. Information related to the yield of treatment according to the possible application methods would be useful. Methods with high level of recovery of  the a.s. on tubers could result in an exceeding of the MRL.

Cereals.
4 Studies in Germany  on barley at 7 g a.s./100 kg seeds resulted in the absence of residues (<0.05 mg/kg) in whole grain at harvest. This is in line with the metabolism study carried out with 6X the practical application rate in spring wheat and showing a total radioactivity level of 0.003 mg of imazalil eq/kg in grain at harvest.

B.6.7 Effects of industrial processing and/or household preparation (Annex IIA 6.5; Annex IIIA 8.4).
B.6.7.1 Effects on the residue levels
B.6.7.1.1 Effects of industrial processing and/or household preparation on the residue level in citrus fruit

Imazalil and R 14821 residue levels in processing fractions of lemons, oranges and grapefruits resulting from postharvest  treatment with Fungaflor 500 EC ( Goodwine, 1992).

Guideline: 
EPA Pesticide Assessment Guidelines, Subdivision O, 171-4; Magnitude of Residue.

GLP: 
yes

Materials and methods:
- Effects of washing and of industrial processing on residue levels of imazalil and R 14821 on lemons,oranges and grapefruits were investigated after post harvest treatments with the ai incorporated into food grade waxes.

- Lemons received a pre-storage treatment with a wax:water solution containing 2000 ppm as. After a storage period of 8 weeks at 13-15 °C, a post-storage treatment was carried out with a wax containing 4000 ppm a.s. Oranges and grapefruits received only one single post harvest treatment with a wax containing 4000 ppm  a.s.

- The analyses were performed according to the method “A gas-liquid chromatographic method for determining total regulable residues of imazalil in citrus fruit and citrus by-products.”(Woestenborghs-Janssen Preclinical Research Report R23979/30 june 1982).

Findings:
In lemons, effects of washing were examined after the storage of 8 weeks and also just after the post-storage treatment.

Table B.6.7.1.1-1 : Levels of imazalil and R 14821 in lemons. Effects of washing.

	Sample type
	Application rate

 (ppm)
	Pulp
	Whole fruit

	
	
	Imazalil
	R 14821
	Imazalil
	R 14821

	after pre-storage treatment

after storage, unwashed

after storage, washed

after post-storage treatment, unwashed

after post-storage treatment, washed
	2000

2000

2000

2000+4000

2000+4000
	0.04

nd

nd

0.28

0.17
	nd

0.08

0.08

0.10

0.09
	1.04

0.80

0.68

6.69

2.73
	0.05

0.34

0.31

0.36

0.34


In oranges and grapefruit, the effect of washing was investigated without period of storage.

Table B.6.7.1.1-2: Levels of imazalil and R 14821 in oranges. Effects of washing.

	Sample type
	Application rate

(ppm)
	Pulp
	Whole fruit

	
	
	Imazalil
	R 14821
	Imazalil
	R 14821

	post harvest treatment, un​washed

post harvest treatment, washed
	4000

4000
	0.26

0.14
	nd

nd
	3.31

0.88
	nd

nd


Table B.6.7.1.1-3 : Levels of imazalil and R 14821 in grapefruits. Effects of washing.

	Sample type
	Application rate 

(ppm)
	Pulp
	Whole fruit

	
	
	Imazalil
	R 14821
	Imazalil
	R 14821

	post harvest treatment, un​washed

post harvest treatment, washed
	4000

4000
	0.52

0.17
	nd

nd
	3.99

1.09
	nd

nd


These results indicate that just after a post harvest treatment of citrus with the as incorporated into waxes, washing releases about 60% of the residue. However this efficiency decreases to less than 20% when fruits have been stored during 8 weeks.

Washed fruits were used for juice extraction and further processing following an industrial method. Table B.6.7.1.1-4 gives an overview of the content in residues of the different end products of the processing as well as a mass balance of the fractionation of the initial residues in washed fruits between the different fractions.

Table 6.7.1.1-4 : Concentration of the residues in the processed fractions and mass balance.

	Fraction
	Imazalil + R 14821 in mg/kg (% of the initial residue in the washed fruit)

	
	Lemon
	Orange
	Grapefruit

	Whole fruit (washed)

Juice

Finisher pulp (animal feed)

Chopped peel (animal feed or further processing to molasse and dried peel)

Cold pressed oil (human consumption)

Oil emulsion water (waste)

dried peel 8-10% moisture (animal feed)

molasses
	2.73 + 0.34 (100%)

0.31 + nd (5.7%) 

0.55 + nd (1.1%)

2.58 + 0.61 (44.3%)

29.0 + nd (2%)

3.29 + nd (37.5%)

6.71 + 1.88

3.74 + 1.29
	0.88 + nd (100%)

nd + nd

nd+ nd

1.58 + nd (72.8%)

78.9 + 0.16 (8.5%)

1.00 + nd (13.7%)

7.66 + 0.29

0.76 + 0.13
	1.09 + nd (100%)

nd + nd

nd + nd

1.34 + nd (59.7%)

46.7 + 0.04 (5.4%)

2.61 + nd (41.0%)

4.39 + nd

1.51 + nd


   nd = Non detectable; detection limit = 0.05 ppm except in finisher pulp, chopped and dried peel where detection limit for imazalil and R 14821 is 0.50 and 0.25 ppm respectively.

This study demonstrates that imazalil and its metabolite are transferred mainly to the citrus oil fraction as well as to the peel fractions. The transfer into the juice is very limited. On the other hand, the breakdown of the parent compound to R 14821 is not increased during the industrial processing of citrus. Dried peels (8-10% moisture) for animal feed can be considered as containing 5 fold the residue level of fresh fruit.

Determination of imazalil in orange marmelade (Wynants, 1979).

Guideline: 

no guideline available at the time the test was performed.

GLP: 

no requirement at the time the test was performed.

Materials and methods:

A study was carried out in order to provide information regarding the amount of  residue in household processed orange marmelade. Three weeks before preparing the marmelade, oranges were spiked using a micropipet with 5 ppm imazalil. The recipe for preparing marmalade used 150 g of peel for 1.5kg of fruit flesh.

Findings:

Just after the preparation of the marmelade the residues of imazalil were 0.88 mg/kg. This level was stable during 6 weeks. The washing of oranges before processing resulted in a reduction of 50% of the residues in the final product. Information is lacking about the actual level of as on oranges just before processing and on the discarded peels. It is therefore not possible to make a mass balance. Chromatograms from marmelade samples after 6 weeks after preparation contains only one separated peak in front of the imazalil one. This peak is postulated as being R 14821 and the amount is estimated as equal or less than 5%.

B.6.7.1.2 Effects of industrial processing and/or household preparation on the residue level in pome  fruit
On the fate of imazalil (R 23979) during processing of treated Golden Delicious apples to apple juice (Van Leemput), 1984).

Guidelines:

 /

GLP: 

no requirement at the time the test was performed.

Materials and methods:

Apples were dip-treated in 375 mg imazalil/l solution. After a controlled atmosphere storage of about 5.5 months, 1.5 kg samples were processed to single strength apple juice, after washing of the fruits by aspersion with deminera​lized water. Residue levels of imazalil and of R 14821 were determined at various steps of the processing, by means of a gas-liquid chromatography method.

Findings:

Table B.6.7.1.2-1 .: concentration of imazalil and R 14821 in the different processed fractions as well as relative recovery of the whole fruit residue.

	Processed fraction
	Imazalil residues
	R 14821 residues

	
	mg/kg or μg/ml
	relative recovery (%)
	

	Whole fruit

Wash water

Wet pomace

Raw apple juice (1)

Single strength juice

Filter cake
	2.080

0.035

3.950

0.430

0.093

5.615
	100

0.6

68.5

11.9

2.6

7.2
	nd

0.0055

nd

0.011

0.004

0.27


(1) dry weight fraction of wet pomace: 0.17. The expected level in dewatered pomace is consequently 22-25 mg/kg. 

A slight conversion of imazalil into R 14821 occurred during processing, concerning a very small part of the original residue. Washing had an insignificant efficiency to remove residues. The major part of the residue was recovered in the wet pomace. Accordingly, the concentration of imazalil in the raw apple juice was much lower than in the original fruit. Clarification of the raw juice transferred imazalil and its metabolite to the filter cake so that concentration in the single strength juice was 4 times lower than in the raw juice.

Dry pomace for animal feed can be considered as containing 10 fold the residue level of fresh fruit.

B.6.7.1.3 Effects of industrial processing and/or household preparation on the residue level in potatoes
Residue levels of imazalil (R 23979) in processed potatoes (Van Leemput, 1987)

Guidelines:

 /

GLP: 

no requirement at the time the test was performed.

Materials and methods:

Imazalil residue levels were determined in different processed food products derived from potatoes which had received a post harvest treatment with the fungicide. Two varieties ( Maris Piper and Kana) of potatoes were treated at a rate equivalent to 15 g as per ton. About 1 kg of potatoes was used for each of the processing steps per variety.

Findings:
Results are given in table B.6.7.1.3-1 ( all figures are the mean of two analytical repetitions).

Table B.6.7.1.3-1 : Imazalil levels after different processing operations.

	Processed fractions
	Imazalil levels (mg/kg)

	
	Maris Piper
	Kana

	Unwashed potatoes (1)

Washed potatoes (2)

Boiled potatoes with peel (2) + (3)

Boiled potatoes without peel (5) + (3) 

Potatoes baked with peel (2) + (4)

Peeled potatoes (5)

French fries (5) + (6)
	4.92

1.78

0.76

nd

1.07

0.012

0.009
	5.11

2.90

0.63

0.015

2.22

nd

0.017


(1) Adhering soil removed by gentle tapping on a table.

(2) Potatoes washed in running tap water for 5 min. Using a soft brush.

(3) Boiling for 25 min.

(4) Electrical oven at 200°C for 50 min.,in aluminium foil.

(5) Peeled tubers rinsed in water.

(6) Pre-frying for 5 min. at 170°C, final frying for 2 min. at 190°C.

Washing substantially reduced the imazalil residue levels on the potatoes (mean of 45% decrease for both varieties). Boiling with peel reduced imazalil levels to about 30% of the residue levels on washed potatoes, probably mainly by leaching of the ai. Baking of unpeeled potatoes in aluminium foil also reduced imazalil residue levels, although to a smaller extent than boiling (decrease to 70% of the level on unwashed potatoes). Processed fractions prepared with peeled and washed potatoes had imazalil residue levels at or near the detection limit. A mass balance of the residues during the processing cannot be made.

Residue levels of imazalil (R 23979) in microwave-cooked potatoes (Van Leemput, 1989).

Guideline: /

GLP: 

no requirement at the time the test was performed.

Materials and methods:

The effect of microwave cooking was investigated on three varieties of potatoes (Maris Piper, Cara and Pentland Dell). Potatoes were treated with three formulation types (SC for Maris Piper, EC and SL for Cara and Pentland Dell). The application rates were 10 g/ton for Maris Piper variety and 20 g/ton for the last two varieties. The potatoes were washed prior to the processing. Gas chromatography with electron capture detection was used for analysis.

Findings:

Results of the study are given in table B.6.7.1.3.-2

Table B.6.7.1.3.-2 : Effects of microwave cooking on the residue levels of imazalil in potatoes.

	Processed 

fraction
	Variety
	Treatment
	Imazalil residue levels (mg/kg)

	
	
	
	Peel
	Pulp
	Whole potato

	Washed 

potatoes
	Maris Piper

Cara

Pentland Dell
	SC 10 g/ton

EC 20 g/ton

SL 20 g/ton

EC 20 g/ton

SL 20 g/ton
	5.69

29.9

17.4

38.9

20.9
	£0.025

£0.075

0.08

£0.075

£0.075
	0.60

5.38

3.58

7.03

2.73

	microwave 

cooked potatoes
	Maris Piper

Cara

Pentland Dell
	SC 10 g/ton

EC 20 g/ton

SL 20 g/ton

EC 20 g/ton

SL 20 g/ton
	13.2

48.5

31.8

27.0

27.5
	0.05

0.22

£0.1

£0.1

£0.1
	1.06

4.47

3.61

2.9

4.7


A loss of weight occurred during the cooking: it accounted for 9-20% for the pulp and for 40-58% for the peel. Taking all results together it appears that microwave cooking has no significant effect on the levels of imazalil residues. 

B.6.7.2 Effects on the nature of the residues.
There is no study with radiolabelled material. Edible commodities containing residues of imazalil may be eaten after cooking. There is no indication of formation of important quantities of degradation products from the chromato​grams obtained from the studies on marmelade and on processed potatoes. However fully convincing data are lacking.

B.6.8 Livestock feeding studies (Annex IIA 6.4; Annex IIIA 8.3).
No feeding studies are submitted. However, estimates of the potential intake of imazalil residues by livestock (see calculations below) are such that residues at or above the detection limit may be present when metabolism studies are considered. Moreover these studies were carried out with one single dose representing about 10 and 5 fold the practical exposure level for cows and hens respectively. It is therefore difficult to draw conclusions about residues in products of animal origin from the metabolism studies only.

Intake calculation for livestock (according to appendix G of the “Guidelines for the establishment of Community Maximum Residue Levels (MRLs) of Plant Protection Products in Food and Feedstuffs of Plant and Animal Origin”).

- Dairy cattle (maximum daily intake of dry matter: 20 kg for 550 kg body weigth).

	material
	% of total DM/day
	intake of DM from material (kg/animal/d)
	% dry matter in material
	intake of mate​rial (kg/animal/d)
	residue in material (mg/kg)
	residue intake (mg/animal/d)

	dried peel citrus
	10
	2
	90
	2.2
	25
	55

	dry pomace (pome fruit)
	10
	2
	100
	2
	50
	100

	grain
	40
	8
	86
	9.30
	0.0005 (tot. res.)
	0.005

	straw
	20
	4
	86
	4.65
	0.02
	0.09

	potatoes
	30
	6
	15
	40
	10
	400


Consumption of dry pomace from pome fruit and unwashed potatoes by dairy cattle results in an intake of 0.18 and 0.73 mg imazalil/kg body weight/day respectively.

- Beef cattle (maximum daily intake of dry matter: 15 kg for 350 kg body weight).

	material
	% of total DM/day
	intake of DM from material (kg/animal/d)
	% dry matter in material
	intake of mate​rial (kg/animal/d)
	residue in material (mg/kg)
	residue intake (mg/animal/d)

	dried peel citrus
	30
	4.5
	90
	5
	25
	125

	dry pomace
	30
	4.5
	100
	4.5
	50
	225

	grain
	80
	12
	86
	14.0
	0.0005 (tot. res.)
	0.007

	straw
	50
	7.5
	86
	6.5
	0.02
	0.13

	potatoes
	60
	9
	15
	60
	10
	600


Consumption of dry pomace from pome fruit and unwashed potatoes by beef cattle results in an intake of 0.64 and 1.7 mg imazalil/kg body weight/day respectively.

- Chicken (maximum daily intake of dry matter: 120 g for 1.9 kg body weight)

	material
	% of total DM/day
	intake of DM from material (kg/animal/d)
	% dry matter in material
	intake of ma​terial (kg/animal/d)
	residue in material (mg/kg)
	residue intake (mg/animal/d)

	grain
	70
	0.084
	86
	0.098
	0.0005 (tot. res.)
	0.00005

	potatoes
	20
	0.024
	15
	0.16
	10
	1.6


Consumption of unwashed potatoes by chicken results in an intake of 0.84 mg imazalil/kg body weight/day.

B.6.9 Residues in succeeding or rotational crops (Annex IIA6.6; Annex IIIA 8.5).
Only uses as foliar treatments on solanacea and cucurbits as well as seed treatment of cereals are to be considered. As DT90 in field is 54-68 days residues in succeeding crops are unexpected.

B.6.10 Proposed pre-harvest intervals for envisaged uses, or withholding periods in the case of post harvest uses (Annex IIA 6.8; Annex IIIA 8.7).
Existing registrations of imazalil in cucurbits recommend PHIs of 1 to 21 days according to the country. The intended PHI for this use is 1-3 days. For tomatoes and peppers, the intended PHI is 3 days. For post harvest treatments, as significant degradation of imazalil does not occur when commodities are stored in optimal conditions, and as commodities may be made available to the consumer shortly after treatment for commercial  reasons, no withholding periods are envisaged.

B.6.11 Estimates of potential and actual dietary exposure through diet and other means (Annex IIA 6.9; Annex IIIA 8.8).

TMDI calculations are carried out using the FAO/WHO cultural and diet for the European (august 1994). Levels of exposure per commodity used are taken from section B.6.6 (Residues resulting from supervised trials). Limits of determination are included in the calculation only when an intended use exists.

	Commodity
	consumption (kg/day)
	exposure level (mg/kg)
	intake (mg/day)

	citrus fruit

pome fruits

bananas

tomatoes

peppers

cucurbits edible peel

(cucumbers + gherkins + squash)

cucurbits inedible peel

(melons, except water me​lons)

potatoes

cereals
	0.049

0.0513

0.0228

0.066

0.0103

0.0125

0.0183

0.2408

0.2265
	5

5

2

0.5

0.5

0.2

1

5

0.05
	0.245

0.257

0.046

0.033

0.005

0.0025

0.018

1.204

0.011

	Total
	
	
	1.822

	Note: Intake resulting from consumption of animal products is not included since a reasonable assessment of the residues level in these commodities cannot be made at this stage. However, the contribution of the animal products is expected to be lower than the contribution of plant products




Taking into account a person of 60 kg body weight, the TMDI is 0.030 mg/kg bw/d. The ADI (0.025 mg/kg bw/d) is exceeded by 20 %. This exceeding may be more severe if national diets or extreme categories of consummers are considered. It is therefore necessary to carry out EMDI calculations.

The following reduction factors can be applied :

- peeling of citrus fruits: 10% of the residues on raw product may be recovered in pulp or juice.

- peeling of bananas: 15% of the residue on raw product may be recovered in the flesh.

- It is estimated that about 95% of potatoes are peeled before consumption. After boiling or frying of peeled potatoes, the  residue level is negligeable. For the 5% potatoes consumed with peel, no reduction factor can be applied as residues after backing or microwave-cooking are at levels comparable to the washed potatoes. This scenario does not consider that individual consumers eat more than 5% of unpeeled potatoes.

Taking these reduction factors into account for a person of 60 kg bw, the EMDI is 0.0070 mg/kg bw/d, representing 28% of the ADI.

B.6.12 Community MRLs and MRLs in EU Member States (Annex IIIA 12.2).
Table B.6.12-1 : Community MRLs ( Directives 93/57/EEC and 93/58/EEC): 

	Products to which the MRLs applies
	MRLs (mg/kg)

	Citrus

Pome fruit

Bananas

Cucurbits edible peel

Ware potatoes

Cereals

Products of animal origin
	5

5

2

0.2

5

0.02*

0.02*


Open positions were also fixed for strawberries, peppers and melons. The general limit of determination for monitoring purposes was set at 0.02 mg/kg, except for tea and hop (0.1 mg/kg).

B.6.13 Proposed MRLs and justification for the acceptability of those residues (Annex IIA 6.7; Annex IIIA 8.6).
- Current EC MRLs citrus, pome fruit, bananas, cucurbits edible peel,ware potatoes and cereals are supported by the submitted documentation. To confirm these MRLs, new data, as proposed under section B.6.6 (residue resulting from supervised trials) should be submitted for citrus, pome fruits and  gherkins. 

- No assessment for the residues in products of animal origin can be made.

- A recommandation for an MRL of 0.5 mg/kg can be made for the intended use on tomatoes with extrapolation to cucumbers.

- Although a valid assessment of the consumer of cucurbits inedible peel can be made, the data base for this group is too weak to propose an MRL.

- Thee and hop: justification of the LOD

- Current uses on strawberries are not supported. The MRL can therefore be set at the limit of determination.

B.6.14 Summary and evaluation of residue behaviour (Annex IIA 6.10; Annex IIIA 8.9).
Metabolism data were submitted for oranges, apples, banana plants, spring wheat, goat and laying hen. The parts of imazalil affected by metabolism are the propenyl group and the imidazole ring. The imidazole ring is oxidized and after scission degraded to various extent. The propenyl group is removed by hydrolysis or hydratated. These reactions occur in combination. No degradation of the 2,4-dichlorophenyl ring has been observed. Proposed metabolic pathways in spring wheat after seed treatment and goat are given on pages 253 and 258-259. 

The rate of degradation in plants depends on the kind of treatment applied. When applied as post-harvest treament, imazalil is stable for several months in storage at low temperature. After foliar spray, imazalil is subject to environ​mental conditions and degradation occurs in a few weeks. A part of the residues may be bound to plant constituants. There is no significant transports from leaves to other parts of the plant. When applied as seed treatment, imazalil is absorbed by the roots and translocated to upper parts of the plant and progressively metabolized.

In animals, imazalil is rapidly absorbed and undergoes an extensive metabolization. There is no sign of particular affinity for fat tissues or for the milk fat. Residues of imazalil and its metabolites can therefore be considered as non liposoluble.

Based on intended uses provided by Janssen Pharmaceutica, a reasonable assessment of corresponding MRLs can be made. Intake calculations lead to acceptable level of  EMDI.

B.6.15 References relied on.
See annex A, section A.1.6. 

ANNEX B

Imazalil

Appendix D : Residues resulting from supervised trials

Selected results of residue studies.
Citrus.
	
	oranges
	lemons
	grapefruit
	tangerines

	dip 500 ppm
	1.65/1.77/1.38/ 0.99/0.7/1.0

_ = 1.25
	3.51/3.15/0.89/0.77

_ = 1.99
	0.72/0.7


	0.80/1.35

	dip 1000 ppm
	1.75/2.04/ 2.53/2.8/1.4/0.95

_ = 1.91
	2.43/1.39
	0.96/1.8
	1.02/2.10

	drench 500 ppm
	0.35/1.12/1.06/0.96

_ = 0.87
	
	0.82
	1.62/0.96

	drench 750 ppm
	1.47
	
	
	

	drench 1000 ppm
	0.92/2.75/ 3.04/1.73

_ = 2.11
	
	0.98
	2.41/1.52

	aqueous spray 500 ppm
	0.33/0.48/0.26
	
	
	0.28/0.22

	aqueous spray 750 ppm
	0.55/0.60
	
	
	

	aqueous spray 1000 ppm
	0.60/0.60/0.82/0.60

_ = 0.66
	0.2/1.20
	0.42
	0.37/0.53

	aqueous spray 2000 ppm
	
	0.3
	0.70
	

	wax treatment 1000 ppm
	0.83
	
	1.0
	

	wax treatment 2000 ppm
	1.58/0.79/1.91/1.74/0.38/1.32/0.98/ 0.34/1.07/1.3/0.57/1.5

_ = 1.12
	1.32/1.19/0.85/1.00/0.85/0.25/0.60/2.10/0.80/ 3.23

_ = 1.22
	1.28/0.62/0.53/0.67/4.0

_ = 1.42
	1.14/0.34/0.72/

1.79/0.78/ 0.40

_ = 0.86



	wax treatment 2500 ppm
	2.0
	
	
	

	wax treatment 3000 ppm
	1.73/1.14/0.34/1.72/1.07/0.47

_ = 1.09
	
	
	

	wax treatment 4000 ppm
	3.20/1.89/0.41/ 3.70/2.42/0.62/2.22/2.10/0.60/2.84/ 1.73/0.64/4.2/2.7

_ = 2.09
	8.92
	2.24/1.20/0.73/4.0

_ = 2.04
	1.43/0.60/1.60/

1.77/1.40/ 0.74

_ = 1.26


Remarks:

- amount of water per ton fruits not given in aqueous spray treatments;

- amount of wax per ton fruits not given in wax treatment.

- note that for drench critical GAP is 1500 ppm

- Critical GAP (hachured)

Pome fruits. 
1) Apples.

	dip 300 ppm 30 sec
	0.30(0.20-0.48)

	dip 375 ppm 60 sec
	1.88(1.67-2.08)

	dip 500 ppm 15 sec
	2.01(1.16-4.41)

	dip 500 ppm 30 sec
	0.74(0.56-0.96)

	dip 500 ppm 60 sec
	1.94

	dip 600 ppm 30 sec
	0.41(0.20-0.60)

	dip 720 ppm 30 sec
	1.74(1.27-2.33)

	dip 900 ppm
	6.55(5.2-8.0)

	dip 1000 ppm 15 sec
	2.91(2.48-3.83)

	dip 1000 ppm 30 sec
	1.18(0.72-1.76)/ 2.90(1.57-4.56)


Remark:

- A majority of trials consists of decay curves, with samplings from directly after treatment until x weeks. These trials are reflected in this table by using the mean residue for the total duration of the trial as well as the extreme values found (between brackets).

- Critical GAP (hachured)
2) Pears.

	dip 250 ppm
	0.7/2.0/0.35/3.5

	dip 375 ppm 60 sec
	2.74

	dip 375 ppm
	1.2/2.2/1.3/3.6

	dip 500 ppm 60 sec
	3.15

	dip 500 ppm
	1.2(1.0-1.3)/ 3.5(3.1-4.3)/ 1.4(1.2-1.6)/ 4.1(2.2-6.1)


Remark:

- Critical GAP (hachured)
Banana.
	treatment method
	treatment time in se​conds


	residues on bananas in mg/kg (days from treating to sampling)

	
	
	green bananas
	yellow bananas 

	dip-static 300 ppm
	3

5

15

30

60

300
	1.01 (14)

1.08 (14)

1.24 (14)

1.00 (14)

1.02 (14)

1.34 (14)
	0.75 (22)

1.68 (22)

1.30 (22)

1.69 (22)

1.12 (22)

1.00 (22)

	dip-static 600 ppm
	3

5

15

30

60

300
	1.40 (14)

1.86 (14)

1.19 (14)

1.55 (14)

1.79 (14)

2.32 (14)
	2.34 (22)

2.67 (22)

2.90 (22)

2.03 (22)

1.65 (22)

1.83 (22)

	drench 400 ppm
	3

30

60

300

600

900
	
	0.82/0.50/0.35 (23)

0.53 (23)

0.64 (23)

0.79 (23)

1.04 (23)

0.81 (23)

	drench 600 ppm
	3

30

60

300

600

900
	
	0.78 (23)

0.95 (23)

0.93 (23)

1.08 (23)

1.14 (23)

0.82 (23)

	dip-dynamic 300 ppm
	1

5

30

60

300
	0.31 (14)

0.22 (14)

0.39 (14)

0.48 (14)

0.61 (14)
	0.20 (27)

0.15 (27)

0.23 (27)

0.59 (27)

0.39 (27)

	dip-dynamic 300 ppm
	1

300
	0.52/0.92/0.78/0.66 (7)

1.48/1.50/1.67/1.53 (7)
	0.39/0.39/0.44/0.48 (25)

1.42/1.46/1.27/0.94 (25)

	dip-dynamic 600 ppm
	1

5

15

30

60
	0.92 (14)

0.60 (14)

0.95 (14)

1.22 (14)

2.14 (14)
	0.77 (27)

0.74 (27)

0.69 (27)

0.83 (27)

1.30 (27)

	dip-dynamic 600 ppm
	1

300
	1.56/1.33/1.06/1.83 (7)

1.61/1.44/1.25/1.10 (7)
	1.15/1.16/1.00/1.14 (25)

1.27/1.45/1.55/0.97 (25)

	spray-dynamic 300 ppm
	3

30

60

300

600

900
	0.81 (14)

0.52 (14)

0.31 (14)

0.28 (14)

0.49 (14)

0.91 (14)
	0.36 (27)

0.50 (20)

0.38 (20)

0.37 (20)

0.49 (20)

0.56 (20)

	spray-dynamic 600 ppm
	3

30

60

300

600

900
	1.47 (14)

0.89 (14)

1.11 (14)

1.02 (14)

0.74 (14)

1.11 (14)
	0.92 (27)

0.78 (20)

0.93 (20)

1.16 (20)

1.15 (20)

1.22 (20)

	spray-non recovery 400 ppm
	3

30

60

300

600

900
	
	<0.025 (22)

0.24 (22)

0.54 (22)

0.65 (22)

0.90 (22)

1.17 (22)

	spray-non recovery 600 ppm
	3

30

60

300

600

900
	
	0.42 (22)

0.71 (22)

0.67 (22)

0.70 (22)

1.03 (22)

1.18 (22)


Remark:

Average residue values (mg/kg) for imazalil applied at different concentrations (all treatment methods included):

- 300 ppm:   green fruit: 0.842 (SD:0.437) yellow fruit: 0.742 (SD:0.484)

- 400 ppm:   green fruit: -                            yellow fruit: 0.665 (SD:0.333)

- 600 ppm:   green fruit: 1.338 (SD:0.425) yellow fruit: 1.189 (SD:0.553)

- Critical GAP (hachured)

Solanaceae.
Tomatoes.

Results for treatments at 2000 ppm, full coverage of plants with a PHI of 3 days:

1 treatment: 0.059/0.059/0.025/0.020/0.23/0.38 (the last 2 figures are the lower and higher results of a trial with 5 repl.)

Mean = 0.13 mg/kg

2 treatments: 0.127/0.134/0.059/0.052/0.31/0.43 (the last 2 figures are the lower and higher results of a trial with 5 repl.)

Mean = 0.19 mg/kg

3 treatments (critical GAP) : 0.047/0.046/0.065/0.066/0.106(mean of 3 rep.)/0.28/0.48 (the last 2 figures are the lower and higher results of a trial with 5 repl.)

Mean = 0.16 mg/kg

R (ber) = 0.56 mg/kg

Cucurbits edible peel.
1) Cucumbers indoor:

	dose
	Number of treat​ments
	0 day
	1 day
	2 days
	3 days
	4 days

	100 ppm
	1
	
	0.036
	0.025
	0.015
	

	100 ppm
	1
	0.081
	0.170
	0.026
	
	

	100 ppm
	2
	0.059
	0.033
	
	
	0.015

	150 ppm
	5
	0.351
	0.116
	
	0.063
	

	200 ppm
	3
	0.07
	
	
	
	

	200 ppm
	5
	0.401
	0.177
	
	0.093
	

	300 ppm
	5
	0.591
	0.239
	
	0.140
	


Remark:

- Critical GAP (hachured)
2) Gherkins indoor:

250 ppm, 7 applications, 4 days: <0.01/0.01;

250 ppm, 6 applications, 3 days: 0.03/0.05.
Cucurbits-inedible peel.
Melons:

- drench 375 ppm: 0.47/0.47/0.47 (Critical GAP)

- drench 750 ppm: 0.98/1.37/0.96

- wax 2000 ppm: 0.39/0.66/0.72 (Critical GAP)

- wax 4000 ppm: 1.40/1.36/1.19
Potatoes.
- powder 10 g/ton: 1.08/1.57/0.64/1.46/0.94/1.15

mean = 1.14

- powder 15 g/ton: 1.27/1.32/2.43/1.88/2.73/3.57

mean = 2.20

- spray 10 g/ton: 2.04/3.52/0.81/1.86/2.07/0.78/1.50/1.43/0.92/1.84/1.47/0.99/0.64/2.09/0.77/

                          1.43/1.10/3.34/2.78/2.71/0.57/0.36/1.58/0.75/1.02/0.40/0.40/0.85

mean = 1.43

- spray 15 g/ton: 5.11/3.16/2.29/3.56/2.36/1.07/2.78/1.14/3.59/5.34/3.41/1.62/3.39/4.41/3.87/

                          3.35/0.46 (Critical GAP)

mean = 2.99

Cereals.

Barley: seed treatment 7 g as/100 kg seeds: <0.05/<0.05/<0.05/<0.05. (Critical GAP)
Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Tangerine
	
	

	Content of active substance

Formulation

Commercial Product   

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 800 g/l

: EC

: Fungaflor 68 EC

: Parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: USA

: Janssen Pharmaceutica N.V.

: Kraght, 1977

: Post-harvest Indoor

	
	
	
	

	
	
	
	


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	USA
	Tangerines/ Dan​cy
	3/ 22.01.76
	 500 ppm

1000 ppm
	within 24 hours after harvest 

single dip treatment
	fruit
	whole fruit
	0.80

1.02
	?
	/

	USA
	Tangerines/ Dan​cy
	3/ 22.01.76
	 500 ppm

1000 ppm
	within 24 hours after harvest 

single drench treatment
	fruit
	whole fruit
	1.62

2.41
	?
	/

	USA
	Tangerines/ Dan​cy
	3/ 22.01.76
	 500 ppm

1000 ppm
	within 24 hours after harvest 

single spray treatment 
	fruit
	whole fruit
	0.28

0.37
	?
	/

	USA
	Tangerines/ Dan​cy
	3/ 22.01.76
	2000 ppm

4000 ppm
	Within 24 hours after har​vest 

single wax treatment
	fruit
	whole fruit
	1.14 (a) - 0.34 (b) - 0.72 (c)

1.43 (a) - 0.60 (b) - 1.60 (c)
	?
	(a) water based wax

(b) storage wax

(c) Packout wax

	USA
	Tangerines/ Dan​cy
	3/ 29.01.76
	500 ppm

1000 ppm
	within 24 hours after harvest 

single dip treatment
	fruit
	whole fruit
	1.36 - 1.33 (_= 1.35)

1.92 - 2.27 (_= 2.10)
	?
	/

	USA
	Tangerines/ Dan​cy
	3/ 29.01.76
	500 ppm

1000 ppm
	within 24 hours after harvest

single drench treatment


	fruit
	whole fruit
	1.04 - 0.87 (_= 0.96)

1.54 - 1.50 (_ = 0.52)
	?
	/

	USA
	Tangerines/ Dan​cy
	3/ 29.01.76
	500 ppm

1000 ppm
	within 24 hours after harvest

single spray treatment
	fruit
	whole fruit
	0.22
0.53
	?
	/

	USA
	Tangerines/ Dan​cy
	3/ 29.01.76
	2000 ppm

4000 ppm
	within 24 hours after harvest

single wax treatment
	fruit
	whole fruit
	1.79 (a) - 0.78 (b) - 0.40 (c)

1.77 (a) - 1.40 (b) - 0.74 (c)
	?
	(a) water based wax

(b) storage wax

(c) Packout wax


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/oranges
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 800 g/l

: EC

: Fungaflor 68 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: USA

: Janssen Pharmaceutica N.V.

: Kraght, 1977

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	USA
	oranges/

Navel
	3/ 11.03.76
	500 ppm

1000 ppm
	within 24 hours after harvest

single dip treatment
	fruit
	whole fruit 
	1.60 - 1.70 (_ = 1.65)

1.78 - 1.72 (_ = 1.75)
	?
	/

	USA
	oranges/

Navel
	3/ 11.03.76
	500 ppm

1000 ppm
	within 24 hours after harvest

single drench treatment
	fruit
	whole fruit
	0.35
0.92
	?
	/

	USA
	oranges/

Navel
	3/ 11.03.76
	500 ppm

1000 ppm
	within 24 hours after harvest

single spray treatment
	fruit
	whole fruit
	0.33
0.60
	?
	/

	USA
	oranges/

Navel
	3/ 11.03.76
	2000 ppm

4000 ppm
	within 24 hours after harvest

single wax treatment
	fruit
	whole fruit
	1.58 (a) - 0.79 (b)

3.20 (a) - 1.89 (b) - 0.41 (c)
	?
	(a) water based wax

(b) storage wax

(c) Packout wax

	USA
	oranges/

Navel
	3/ 30.03.76
	500 ppm
	within 24 hours after harvest

single dip treatment
	fruit
	whole fruit
	1.98 - 1.56 (_ = 1.77)
	?
	/

	USA
	oranges/ 

Navel
	3/ 30.03.76
	500 ppm

1000 ppm
	within 24 hours after harvest

single drench treatment
	fruit
	whole fruit
	1.12 - 1.06
3.43 - 2.06 (_= 2.75)
	?
	1.06 : drench + rinse

	USA
	oranges/

Navel
	3/ 30.03.76
	500 ppm

1000 ppm
	within 24 hours after harvest

single spray treatment
	fruit
	whole fruit
	0.48
0.60
	?
	/

	USA
	oranges/

Navel
	3/ 30.03.76
	2000 ppm

4000 ppm
	within 24 hours after harvest

single wax treatment
	fruit
	whole fruit
	1.91 (a) - 1.74 (b) - 0.38 (c)

3.70 (a) - 2.42 (b) - 0.62 (c)
	?
	(a) water based wax

(b) storage wax

(c) Packout wax

	USA
	oranges/ 

Navel
	3/ 22.04.76 
	500 ppm

1000 ppm
	within 24 hours after harvest

single dip treatment
	fruit
	whole fruit
	1.38
2.04
	?
	/

	USA
	oranges/ 

Navel
	3/ 22.04.76
	750 ppm

1000 ppm
	within 24 hours after harvest

single drench treatment
	fruit
	whole fruit
	1.47
3.04
	?
	/

	USA
	oranges/

Navel
	3/ 22.04.76
	750 ppm

1000 ppm
	within 24 hours after harvest

single spray treatment
	fruit
	whole fruit
	0.55
0.82
	?
	/

	USA
	oranges/ 

Navel
	3/ 22.04.76
	3000 ppm

4000 ppm
	within 24 hours after harvest

single wax treatment
	fruit
	whole fruit
	1.73 (a) - 1.14 (b) - 0.34 (c)

2.22 (a) - 2.10 (b)  -0.60 (c)
	?
	(a) water based wax

(b) storage wax

(c) Packout wax

	USA
	oranges/

Navel
	3/ 22.04.76
	4000 ppm
	within 24 hours after harvest

one single foamer treatment
	fruit
	whole fruit
	0.26
	?
	/

	USA
	oranges/ 

Navel
	3/ 14.05.77
	500 ppm

1000 ppm
	within 24 hours after harvest

one single dip treatment
	fruit
	whole fruit
	0.99
2.53
	?
	/

	USA
	oranges/

Navel
	3/ 14.05.77
	500 ppm

1000 ppm
	within 24 hours after harvest

one single drench treatment
	fruit
	whole fruit
	0.96
1.73
	?
	/

	USA
	oranges/

Navel
	3/ 14.05.77
	500 ppm

750 ppm

1000 ppm
	within 24 hours after harvest

one single spray treatment
	fruit 
	whole fruit
	0.26
0.60
0.60
	?
	/

	USA
	oranges/

Navel
	3/ 14.05.77
	1000 ppm

2000 ppm

3000 ppm

4000 ppm
	within 24 hours after harvest

one single wax treatment
	fruit
	whole fruit
	0.83 (b)

1.32 (a) - 0.98 (b) - 0.34 (c)

1.72 (a) - 1.07 (b) - 0.47 (c)

2.84 (a) - 1.73 (b) - 0.64 (c)
	?
	(a) water based wax

(b) storage wax

(c) Packout wax

	USA
	oranges/ 

Navel
	3/ 14.05.77
	2000 ppm
	within 24 hours after harvest

one single foamer treatment
	fruit
	whole fruit
	0.74
	?
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Grapefruit
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 800 g/l

: EC

: Fungaflor 68 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: USA

: Janssen Pharmaceutica N.V.

: Kragh, 1977 

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	USA
	Grapefruit
	3/ 21.05.76
	500 ppm

1000 ppm
	within 24 hours after harvest

one single dip treatment
	fruit
	whole fruit
	0.74 - 0.70 (_= 0.72)

0.96 - 0.96 (_ = 0.96)
	?
	/

	USA
	Grapefruit
	3/ 21.05.76
	500 ppm

1000 ppm
	within 24 hours after harvest 

one single drench treatment
	fruit
	whole fruit
	0.77 - 0.86 (_ = 0.82)

0.96 - 0.99 (_ = 0.98)
	?
	/

	USA
	Grapefruit
	3/ 21.05.76
	1000 ppm

2000 ppm
	within 24 hours after harvest

one single spray treatment
	fruit
	whole fruit
	0.42 - 0.43 (_ = 0.42)

0.70 - 0.69 (_ = 0.70)


	?
	/

	USA
	Grapefruit
	3/21.05.76
	2000 ppm

4000 ppm
	within 24 hours after harvest

one single wax treatment
	fruit
	whole fruit
	1.28 (a) - 0.62 (b) - 0.53 (c)

2.24 (a) - 1.20 (b) - 0.73 (c)
	?
	(a) water based wax

(b) storage wax

(c) Packout wax

	USA 
	Grapefruit
	3/ 21.05.76
	2000 ppm
	within 24 hours after harvest

one single foam treatment
	fruit 
	whole fruit
	0.22
	? 
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Grapefruit, oranges, lemons
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 800 g/l

: EC

: Fungaflor 68 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: USA

: Janssen Pharmaceutica N.V.

: Davé, 1979

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks:

citrus samples taken after different life running times (in minutes)

	USA/Arizona
	Grapefruit/

Ruby Red
	3/ 01.06.79
	2000 ppm
	within 24 hours after har​vest 

one single water wax
	fruit
	whole fruit
	0.64 - 0.69 (_ = 0.67)
	7 - 14 d
	10-15

	USA/Arizona
	Oranges/

Valencia
	3/ 01.06.79
	2000 ppm
	within 24 hours after har​vest 

one single water wax
	fruit
	whole fruit
	0.79

1.86

0.75

0.89

_ = 1.07
	7 - 14 d
	30

55-60

85-90

120-130

	USA, California
	Lemon/

Eureka
	3/ 18.06.79

    19.06.79
	2000 ppm
	within 24 hours after har​vest

one single storage wax
	fruit
	whole fruit
	1.40

1.15

1.75

0.96

_ = 1.32
	16 - 17 d
	30

85-90

150

180-190

	USA, California
	Lemon /

Eureka
	3/ 09.07.79
	2000 ppm
	within 24 hours after har​vest 

one single water wax
	fruit
	whole fruit
	1.28

0.75

1.20

1.84

0.86

_ = 1.19
	4 - 6 d
	10-15

55-60

85-90

120-130

180-190

	USA, California
	Lemon/

Eureka
	3/ 20.06.79
	2000 ppm

2000 ppm

2000 ppm+2000 ppm

2000 ppm
	storage wax

storage wax

storage wax + packout wax

packout wax
	fruit
	whole fruit
	0.85
1.00
0.85
0.25
	55 d  55°F

55 d 55°F

1 d 55° F

1 d  55° F
	/

	USA, Florida
	Lemons
	3/ 17.08.79

3/ 23.08.79

3/ 18.08.79

3/ 22.08.79

3/ 16.08.79
	1000 ppm

2000 ppm
	within 24 hours after treat​ment

one single aqueous spray
	fruit
	whole fruit
	0.20
0.30
	5 d 32° F
	/

	USA, California
	Lemons
	3/ 19.06.79
	2000 ppm

2000 ppm+2000 ppm
	storage wax

storage wax + packout wax
	fruit 
	whole fruit
	0.60
2.10
	1 d
	/

	USA, Arizona
	Lemons
	3/ 17.08.79

3/ 23.08.79

3/ 18.08.79

3/ 22.08.79-3/16.08.79
	1000 ppm
	one single aqueous spray
	fruit
	whole fruit
	1.20
	?
	/

	USA, Arizona
	Lemons
	3/11.10.79
	2000 ppm
	one single water wax
	fruit
	whole fruit
	0.80
	?
	/




Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Grapefruit, oranges
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 800 g/l

: EC

: Fungaflor 68 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Israel

: Janssen Pharmaceutica N.V.

: Greenberg (1977) 

: Post-harveest Indoor 


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period  
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	Israel
	Grapefruit
	1974
	500 ppm

1000 ppm

2000 ppm

4000 ppm
	within 24 hours after harvest

aqueous dip
	fruit
	whole fruit
	0.7
1.8
1.0

2.2
	0
	/

	Israel
	Grapefruit
	1974
	500 ppm

1000 ppm

2000 ppm

4000 ppm
	within 24hours after harvest

dip in wax
	fruit
	whole fruit
	1.0

1.0

4.0
4.0
	0
	/

	Israel
	Oranges/ Sha​mouti
	1974
	100 ppm

250 ppm

500 ppm

1000 ppm
	within 24 hours after harvest

aqueous dip
	fruit
	whole fruit
	0.5

0.5

0.7
1.3/2.2 (_ =1.8)
	0
	/

	Israel
	Oranges/

Shamouti
	1974
	500 ppm

1000 ppm
	within 24 hours after harvest

aqueous dip
	fruit
	whole fruit
	1.0

1.4
	0
	/

	Israel
	Oranges/

Shamouti
	1974
	2500 ppm

8000 ppm
	within 24 hours after harvest

dip in wax
	fruit
	whole fruit
	2.0
11.0
	0
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Oranges
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 800 g/l

: EC

: Fungaflor 68 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Israel

: Janssen Pharmaceutica N.V.

: Greenberg (1977) 

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI 

(days)
	Remarks

storage period

(days)

	Israel
	Oranges/

Valencia
	1975
	2000 ppm
	within 24 hours after harvest

wax
	fruit
	whole fruit
	2.0/1.3/0.5 (_=1,3)

2.5/1.3/1.2

1.4/0.12
	/
	1

14

32

Room temperature

	Israel
	Oranges/

Valencia
	1975
	3000 ppm
	within 24 hours after harvest

wax
	fruit
	whole fruit
	2.5/1.3/1.2

0.14/0.15
	/
	14

32

Room temperature

	Israel
	Oranges
	1975
	2000 ppm
	within 24 hours after harvest

wax
	fruit
	whole fruit
	2.5/1.5/1.8

2.0/0.86/0.1
	/
	14

32

4°C

	Israel
	Oranges
	1975
	3000 ppm
	within 24 hours after harvest

wax
	fruit
	whole fruit
	2.5/1.5/1.8

3.2/0.8
	/
	14

32

4°C


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Oranges
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: > 95 % w/w (1)

  750 g/kg (2)

  T.G.A.I. (1)/SP (2)

: Fungaflor 100 (1)

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Marocco

: Janssen Pharmaceutica N.V.

:Corpel, 1977 

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-Report No., 

-Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	Marocco
	Oranges/Navel
	/
	2000 ppm (1)
	wax
	fruit
	whole fruit

pulp
	0.75-0.38 (_ = 0.57)

0.008
	22
	/

	Marocco
	Oranges/Navel
	/
	4000 ppm (2)
	wax
	fruit
	whole fruit

pulp
	5.8 - 2.5 (_ = 4.2)

0.40
	23
	/

	Marocco
	Oranges/Navel
	/
	1000 ppm
	aqueous dip
	fruit
	whole fruit 

pulp
	1.10 - 0.90 (_ = 0.95)

< 0.003
	27
	/

	Marocco
	Oranges/Navel
	/
	4000 ppm
	wax
	fruit
	whole fruit

pulp
	1.16 - 3.8 (_ = 2.7)

0.027
	20
	/

	Marocco
	Oranges/Navel
	/
	2000 ppm
	wax
	fruit
	whole fruit 

pulp
	1.6 - 1.3 (_ = 1.5)

0.028
	16
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Oranges
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/l (1)

  750 g/kg (2)

  < 95 % w/w

: EC (1) / SP (2) / T.G.A.I. (3)

: Fungaflor 200 EC (1)

  Fungaflor 75 SP (2)

  Fungaflor 100 (3)

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Italy

: Janssen Pharmaceutica N.V.

: Maier-Bode, 1976

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	Italy
	Oranges 
	May 1976
	500 ppm (1)
	within 24 hours after harvest aqueous dip
	fruit
	whole fruit

pulp
	0.85
< 0.01
	15-25
	/

	Italy
	Oranges
	May 1976
	500 ppm (2)
	within 24 hours after harvest aqueous dip
	fruit
	whole fruit

pulp
	1.48
< 0.01
	15-25
	/

	Italy
	Oranges
	May 1976
	2000 ppm (3)
	within 24 hours after harvest  dip wax
	fruit
	whole fruit

pulp
	1.21
< 0.01
	15-25
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Citrus/Oranges
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg (1)

   800 g/l (2)

: > 95 % w/w (3)

: SP (1) /EC (2)/T.G.A.I. (3)

: Fungaflor 75 SP (1)

  Fungaflor 68 EC (2)

  Fungaflor 100 (3)

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Italy

: Janssen Pharmaceutica N.V.

: Maier-Bode, 1978

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion analyzed
	Residues

(mg/kg)
	PHI 

(days)
	Remarks 

storage period

(weeks)

	Spain
	Lemons/Fino
	1977
	500 ppm (1)
	within 24 hours after harvest aqueous dip

(1 minute)
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/ 

T 824 pulp
	3.51/0.03/0.08/<0.02

2.49/0.07/0.09/<0.02

2.32/0.06/0.11/<0.02

1.16/0.12/0.12/0.02
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	500 ppm (1)
	within 24 hours after harvest aqueous dip

(2 minutes)
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	3.15/0.12/0.02/0.03

2.06/0.02/0.12/<0.02

1.82/0.04/0.22/<0.02

1.60/0.07/0.36/0.02
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	1000 ppm (1)
	within 24 hours after harvest aqueous dip

(1 minute)
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	2.43/0.05/0.10/<0.02

1.83/0.03/0.07/<0.02

1.45/0.02/0.15/<0.02

1.35/0.07/0.19/0.02
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	7500 ppm (1)
	within 24 hours after harvest aqueous dip 

(1 minute)
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	6.55/0.09/0.02/<0.02

6.00/0.08/0.09/<0.02

4.05/0.08/0.11/<0.02

3.85/0.24/0.16/0.06
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	500 ppm (2)
	within 24 hours after harvest aqueous dip

(1 minute)
	fruit 
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	0.89/0.02/0.04/<0.02

0.85/0.03/0.15/<0.02

0.65/0.03/0.15/<0.02

0.58/0.04/0.18/<0.02
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	500 ppm (2)
	within 24 hours after harvest aqueous dip 

(2 minutes)
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	0.77/0.04/0.09/<0.02

0.65/0.03/0.19/<0.02

0.76/0.03/0.18/<0.02

0.73/0.05/0.28/<0.02
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	1000 ppm (2)
	within 24 hours after harvest aqueous dip

(1 minute)
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	1.39/0.02/0.12/<0.02

1.54/0.03/0.09/<0.02

1.23/0.04/0.10/<0.02

1.35/0.03/0.12/<0.02
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	2000 ppm (3)
	within 24 hours after harvest wax


	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	3.23/0.02/0.13/<0.02

2.26/0.03/0.12/<0.02

2.44/0.05/0.10/0.03

1.87/0.11/0.11/0.05
	/
	1

5

8

12

	Spain
	Lemons/Fino
	1977
	4000 ppm (3)
	within 24 hours after harvest

wax
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	8.92/0.05/0.08/<0.02

4.31/0.12/0.06/<0.02

5.38/0.12/0.11/0.03

4.51/0.21/0.11/0.07
	/
	1

2

5

8

12

	Spain
	Lemons/Fino
	1977
	10000 ppm (3)
	within 24 hours after harvest 

wax
	fruit
	parent whole fruit/

parent pulp/ 

T 824 whole fruit/

T 824 pulp
	19.30/0.47/0.02/<0.02

13.10/0.27/0.08/<0.02

10.71/0.26/0.09/0.03

4.83/0.27/0.07/0.05
	/
	1

5

8

12


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Pomefruit/Apples
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Israel

: Janssen Pharmaceutica N.V.

: Adato (1980)

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period


	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage

period  

(Weeks)
	Remarks

	Israel
	Apples/

Grand 

Alexander
	1979
	300 ppm
	single dip treatment 

(30 seconds)
	fruit
	whole fruit
	0.24 - 0.28 - 0.20
0.38 - 0.28 - 0.20

0.35 - 0.48 - 0.28

_ = 0.30
	0

8

16
	Controlled storage 

t° - 1 to 0° C

	Israel
	Apples/

Grand 

Alexander
	1979
	600 ppm
	single dip treatment 

(30 seconds)
	fruit
	whole fruit
	0.30 - 0.50 - 0.60
0.40 - 0.42 - 0.20
0.50 - 0.38 - 0.45

_ = 0.41
	0

8

16
	Controlled storage

t° - 1 to 0° C


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Pomefruit/Apples
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Sweden

: Janssen Pharmaceutica N.V.

: Anderson (1982)

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage period 

(Weeks)
	Remarks

	Sweden
	Apples/Cox

Orange
	1979
	900 ppm
	one single dip treatment
	fruit
	whole fruit
	7.5

5.5

5.2
8.0
_ = 6.55
	0

1

4

13
	Storage conditions: 5° C


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Pomefruit/Apples
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg (1)

  800 g/l (2)

: (1) SP (2) EC

: Fungaflor 75 SP (1)

  Fungaflor 68 EC (2)

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: USA

: Janssen Pharmaceutica N.V.

: Hamilton (1983 a)

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion analyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks: storage period

(weeks)

	USA /

Washington

USDA
	Apples / Red

Delicious
	1982
	500 ppm (1)
	one single dip treatment 

(30 seconds)
	fruit
	parent whole fruit/ pa​rent pulp/

T 824 whole fruit/ 

T 824 pulp
	0.96/ - /0.04/ -

0.83/0.53/0.05/0.04

3.45/3.41/<0.01/<0.01

0.56/0.15/0.04/0.03

0.59/0.39/0.02/0.01

_ = 0.74
	/
	0

1

2

4

6

	USA/

Washington

USDA
	Apples / Red

Delicious
	1982
	720 ppm (2)
	one single dip treatment

(30 seconds)
	fruit
	parent whole fruit/

parent pulp/

T824 whole fruit/

T 824 pulp
	1.51/ - /0.08/ -

2.33/1.27/<0.01/<0.01

2.21/1.43/0.01/<0.01

1.27/0.74/0.06/0.05

1.39/1.19/0.04/0.04

_ = 1.74
	/
	0

1

2

4

6

	USA/

Washington

USDA
	Apples / Red

Delicious
	1982
	1000 ppm (1)
	one single dip treatment

(30 seconds)
	fruit
	parent whole fruit/

parent pulp/

T 824 whole fruit/

T 824 pulp 
	1.36/ - /0.02/ -

1.76/1.19/0.09/0.09

1.10/0.70/<0.01/<0.01

0.97/0.66/0.09/0.09

0.72/0.38/0.03/0.03

_ = 1.18
	/
	0

1

2

4

6

	USA/

Washington

USDA
	Apples / Red

Delicious
	1982
	1020 ppm (2)
	one single dip treatment

(30 seconds)
	fruit
	parent whole fruit/

parent pulp/

T 824 whole fruit/

T 824 pulp
	2.11/ - /0.08/ -

4.56/4.29/0.03/0.03

4.18/3.54/0.01/<0.01

2.07/1.02/0.03/0.02

1.57/1.02/0.04/0.03

_ = 2.90
	/
	0

1

2

4

6


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Pomefruit/Apples
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: USA

: Janssen Pharmaceutica N.V.

: Hamilton (1983 b)

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	USA/

Michigan
	Apples/Red

Delicious
	1982
	500 ppm
	one single dip

(15 seconds)
	fruit
	whole fruit 

(parent/

T 824)
	1.24/<0.01

1.20/0.03

1.16/0.06

4.41/0.22

2.01/0.07

_ = 2.01
	/
	0

1

2

4

8

	USA/

Michigan
	Apples/Red

Delicious
	1982
	1000 ppm
	one single dip

(15 seconds)
	fruit
	whole fruit

(parent/ 

T 824)
	2.48/0.03

2.79/0.05

3.83/0.02

2.57/0.04

2.88/0.18

_ = 2.91
	/
	0

1

2

4

8


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Pomefruit/Pears
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Australia

: Janssen Pharmaceutica N.V.

: Clark, 1983 

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period


	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI 

(days)
	Remarks:

storage period

(months)

	Australia/

Victoria
	Pears/

Packham
	1983
	250 ppm
	one single dip treatment
	fruit
	 whole fruit
	0.7
	/
	0

	Australia/

Victoria
	Pears/

Packham
	1983
	375 ppm
	one single dip treatment
	fruit
	whole fruit
	1.2
	/
	0

	Australia/

Victoria
	Pears/

Packham
	1983
	500 ppm
	one single dip treatment
	fruit
	whole fruit
	1.3
1.3

1.0
_ = 1.2
	/
	0

4

8

	Australia/

Victoria
	Pears/

Beurre Bosc
	1983
	250 ppm
	one single dip treatment
	fruit
	whole fruit
	2.0
	/
	0

	Australia/

Victoria
	Pears/

Beurre Bosc
	1983
	375 ppm
	one single dip treatment
	fruit
	whole fruit
	2.2
	/
	0

	Australia/

Victoria
	Pears/

Beurre Bosc


	1983
	500 ppm
	one single dip treatment
	fruit
	whole fruit
	3.1
4.3
3.1

_ = 3.5
	/
	0

4

8

	Australia/

Victoria
	Pears/

Packham
	1983
	250 ppm
	one single dip treatment
	fruit
	whole fruit
	0.35
	/
	0

	Australia/

Victoria
	Pears/

Packham
	1983
	375 ppm
	one single dip treatment
	fruit
	whole fruit
	1.3
	/
	0

	Australia/

Victoria
	Pears/

Packham
	1983
	500 ppm
	one single dip treatment
	fruit
	whole fruit
	1.4
1.2
1.6

_ = 1.4
	/
	0

4

8

	Australia/

Victoria
	Pears/

Beurre Bosc
	1983
	250 ppm
	one single dip treatment
	fruit
	whole fruit
	3.5
	/
	0

	Australia/

Victoria
	Pears/

Beurre Bosc
	1983
	375 ppm
	one single dip treatment
	fruit
	whole fruit
	3.6
	/
	0

	Australia/

Victoria
	Pears/

Beurre Bosc
	1983
	500 ppm
	one single dip treatment
	fruit
	whole fruit
	3.9

6.1
2.2
_ = 4.1
	/
	0

4

8


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Pomefruit/Apples
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg (1)

  500 g/l (2)

: (1) SP (2) EC

: Fungaflor 75 SP (1)

  Fungaflor 50 EC (2)

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Belgium

: Janssen Pharmaceutica N.V.

: Janssen Pharmaceutica,  1984

: Post-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage period 

(months)
	Remarks

	Belgium/St.-Truiden
	Apples/

Golden
	20.10.1983
	375 ppm (1)
	one single dip treatment

(60 sec)
	fruit
	whole fruit

(parent/

T 824)
	1.67/ <0.01

2.08/<0.01

_ = 1.88
	0

55
	Controlled atmos​phere 

0.5-1°C  

95 % RH

	Belgium/St.-

Truiden
	Apples/

Golden
	20.10.1983
	500 ppm (2)
	one single dip treatment

(60 sec)
	fruit
	whole fruit

(parent/

T 824)
	1.94/<0.01
	0
	Controlled atmos​phere 

0.5-1°C  

95 % RH


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Pomefruit/Pears
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg (1)

  500 g/l (2)

: (1) SP (2) EC

: Fungaflor 75 SP (1)

: Fungaflor 50 EC (2)

: parent compound 

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Belgium

: Janssen Pharmaceutica N.V.

: Janssen Pharmaceutica, 1984

: Phost-Harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Period
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage period 

(months)
	Remarks

	Belgium/St.-Truiden
	Pears/

Conference
	20.10.1983
	375 ppm (1)
	one single dip treatment

(60 sec)
	fruit
	whole fruit

(parent/ 

T 824
	2.74/<0.01
	0
	Controlled atmos​phere 

0.5-1° C

95 % RH

	Belgium/St.-Truiden
	Pears/

Conference
	20.10.1983
	500 ppm (2)
	one single dip treatment

(60 sec)
	fruit
	whole fruit

(parent/

T 824)
	3.15/<0.01
	0
	Controlled atmos​phere

0.5-1° C

95 % RH


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Bananas
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Panama

: Janssen Pharmaceutica N.V.

: Garnier, 1991

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

harvest 

= 

Date of treat​ment
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues imazalil

(mg/kg)
	Residues 

R 14 821

(mg/kg)


	Remarks

Treatment 

time (seconds)

	Bocas, Panama
	Bananas
	19/02/91
	300 ppm
	single dip-static treatment
	green fruit 

(14 d after treatment)
	whole fruit
	1.01

1.08

1.24

1.00

1.02

1.34
	ND

ND

ND

ND

ND

ND
	3" dip

5" dip

15" dip

30" dip

60" dip

300" dip

	
	
	
	
	
	yellow fruit

(22 d after treatment)
	whole fruit/pulp
	0.75/ND

1.68/0.06

1.30/ND

1.69/ND

1.12/ND

1.00/ND
	ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND
	3" dip

5" dip

15" dip

30" dip

60" dip

300" dip

	
	
	
	600 ppm
	single dip-static treatment
	green fruit (14 d after treatment)
	whole fruit
	1.40

1.86

1.19

1.55

1.79

2.32
	ND

ND

ND

ND

ND

ND
	3" dip

5" dip

15" dip

30" dip

60" dip

300" dip

	
	
	
	
	
	yellow fruit

(22 d after treatment)
	whole fruit/pulp
	2.34/0.07

2.69/0.11

2.91/0.09

2.03/0.07

1.65/0.07

1.83/0.08
	ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND
	3" dip

5" dip

15" dip

30" dip

60" dip

300" dip


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Bananas
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Panama

: Janssen Pharmaceutica N.V.

: Garnier, 1991

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

harvest 

= 

Date of treat​ment
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues imazalil

(mg/kg)
	Residues 

R 14 821

(mg/kg)


	Remarks

Treatment 

time (seconds)

	Armuelles/ Pa​nama
	Bananas
	March 90 
	400 ppm
	single drench treatment
	yellow fruit 

(23 d after treatment)
	whole fruit/pulp
	0.56/0.14

0.53/0.24

0.64/0.19

0.79/0.21

1.04/0.18

0.81/0.19
	ND/ND

ND/ND

ND/ND

ND/ND

0.07/ND

0.06/ND
	3" drench

30" drench

60" drench

300" drench

600" drench

900"drench

	
	
	
	600 ppm
	single drench treatment
	yellow fruit 

(23 d after treatment)
	whole fruit/pulp
	0.78/0.16

0.95/0.34

0.93/0.21

1.08/0.39

1.14/0.37

0.82/0.37
	ND/ND

0.06/ND

0.08/ND

0.08/ND

0.22/ND

0.14/ND
	3" drench

30" drench

60" drench

300" drench

600" drench

900" drench


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Bananas
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Panama

: Janssen Pharmaceutica N.V.

: Garnier, 1991

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

harvest 

= 

Date of treat​ment
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues imazalil

(mg/kg)
	Residues 

R 14 821

(mg/kg)


	Remarks

Treatment 

time (seconds)

	Tela/Honduras 
	Bananas
	April 91
	300 ppm
	single dip-dynamic treat​ment
	green fruit 

(14 d after treatment)
	whole fruit
	0.31

0.22

0.39

0.48

0.61
	ND

ND

ND

ND

ND
	1" dip

5" dip

30" dip

60" dip

300" dip

	
	
	
	300 ppm
	single dip-dynamic treat​ment
	yellow fruit

(27 d after treatment)
	whole fruit/pulp
	0.20/ND

0.15/ND

0.24/ND

0.59/ND

0.39/ND
	ND/ND

ND/ND

ND/ND

ND/ND

ND/ND
	1" dip

5" dip

30" dip

60" dip

300" dip

	
	
	
	600 ppm
	single dip-dynamic treat​ment
	green fruit 

(14 d after treatment)
	whole fruit
	0.92

0.60

0.95

1.22

2.14
	ND

ND

ND

ND

ND
	1" dip

5" dip

15" dip

30" dip

60" dip

	
	
	
	600 ppm
	single dip-dynamic treat​ment
	yellow fruit

(27 d after treatment)
	whole fruit/pulp
	0.77/ND

0.74/0.16

0.69/0.24

0.83/0.20

1.30/0.16
	ND/ND

ND/ND

ND/ND

ND/ND

ND/ND
	1" dip

5" dip

15" dip

30" dip

60" dip


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Bananas
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Panama

: Janssen Pharmaceutica N.V.

: Garnier, 1991

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

harvest 

= 

Date of treat​ment
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues imazalil

(mg/kg)
	Residues 

R 14 821

(mg/kg)


	Remarks

Treatment 

time (seconds)

	Tela/Honduras 
	Bananas
	March 91
	300 ppm
	single dip-dynamic treat​ment
	green fruit 

(7 d after treatment)
	whole fruit
	0.72

1.54
	ND

ND
	1" dip

300" dip

	
	
	
	
	
	yellow fruit

(25 d after treatment)
	whole fruit
	0.41

1.27
	ND

ND


	1" dip

300" dip

	
	
	
	600 ppm
	single dip-dynamic treat​ment
	green fruit 

(7 d after treatment)
	whole fruit
	1.44

1.35
	ND

ND
	1" dip

300" dip

	
	
	
	
	
	yellow fruit

(25 d after treatment)
	whole fruit
	1.11

1.31
	ND

ND
	1" dip

300" dip


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Bananas
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Panama

: Janssen Pharmaceutica N.V.

: Garnier, 1991

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

harvest 

= 

Date of treat​ment
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues imazalil

(mg/kg)
	Residues 

R 14 821

(mg/kg)


	Remarks

Treatment 

time (seconds)

	Tela/Honduras 
	Bananas
	Nov. 90 
	300 ppm
	single spray-dynamic treat​ment
	green fruit 

(14 d after treatment)
	whole fruit
	0.81

0.53

0.31

0.28

0.49

0.91
	ND

ND

ND

ND

ND

ND
	3" spray

30" spray

60" spray

300" spray

600" spray

900" spray

	
	
	
	
	
	yellow fruit

(20-27 d after treat​ment)
	whole fruit/pulp
	0.36/0.06

0.50/0.06

0.38/0.05

0.36/0.06

0.49/0.10

0.56/0.09
	ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND
	3" spray

30" spray

60" spray

300" spray

600" spray

900" spray

	
	
	
	600 ppm
	single spray-dynamic treat​ment
	green fruit (14 d after treatment)
	whole fruit
	1.47

0.89

1.11

1.02

0.74

1.11
	ND

ND

ND

ND

ND

ND
	3" dip

30" dip

60" dip

300" dip

600" dip

900" dip

	
	
	
	
	
	yellow fruit

(20-27 d after treat​ment)
	whole fruit/pulp
	0.92/0.06

0.78/0.09

0.93/.010

1.16/0.13

1.15/0.12

1.22/0.15
	ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND
	3" dip

30" dip

60" dip

300" dip

600" dip

900" dip


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Bananas
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 750 g/kg

: SP

: Fungaflor 75 SP

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Panama

: Janssen Pharmaceutica N.V.

: Garnier, 1991

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

harvest 

= 

Date of treat​ment
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues imazalil

(mg/kg)
	Residues 

R 14 821

(mg/kg)


	Remarks

Treatment 

time (seconds)

	Armuelles/

Panama
	Bananas
	March 90
	400 ppm
	single spray treatment -

non recovery
	yellow fruit 

(22 d after treatment)
	whole fruit/pulp
	ND/ND

0.24/0.10

0.54/0.09

0.65/0.14

0.90/0.13

1.17/0.15
	ND/ND

ND/ND

0.05/ND

0.05/ND

ND/ND

0.07/ND
	3" spray 

30" spray 

60" spray 

300" spray 

600" spray 

900" spray 

	
	
	
	600 ppm
	single spray treatment - non recovery
	yellow fruit

(22 d after treatment)
	whole fruit/pulp
	0.42/0.06

0.71/0.14

0.67/0.16

0.70/0.17

1.02/0.21

1.18/0.33
	ND/ND

ND/ND

0.05/ND

ND/ND

0.09/ND

0.10/ND
	3" spray

30" spray

60" spray

300" spray

600" spray

900" spray


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Tomatoes/Solanacea
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/kg

: EC

: Fungaflor 200 EC 

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Janssen Pharmaceutica N.V.

: Geusens, 1995 a (1)

   Geusens, 1995 b (2)

: Foliar spray/Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Planting

3/ Harvest = sampling
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues 

(mg/kg)
	PHI

(days)
	Remarks



	Pijnacker, The Netherlands (1)
	Tomatoes/

Cabrion
	1/ 01.12.94    

3/ 21.04.95    

22.04.95

24.04.95

28.04.95
	200 ppm  

1000 l/ha
	single spray

21.04.95
	harvest ripe tomatoes
	whole toma​toes
	0.064 ± 0.001

0.081 ± 0.011

0.059 ± 0.028

0.044 ± 0.006
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (1)
	Tomatoes/ Ca​brion
	1/01.12.94   

3/28.04.95   

29.04.95

01.05.95

05.05.95
	200 ppm 

1000 l/ha
	2 consecutive sprays

(1 week interval)

21.04.95

28.04.95
	harvest ripe

tomatoes
	whole toma​toes
	0.156 ± 0.023

0.153 ± 0.019

0.127 ± 0.028

0.073 ± 0.003
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (1)
	Tomatoes/

Cabrion
	1/01.12.94    

3/05.05.95     06.05.95

08.05.95

12.05.95
	200 ppm 

1000 l/ha
	3 consecutive sprays

(1 week interval)

21.04.95

28.04.95

05.05.95
	harvest ripe

tomatoes
	whole toma​toes
	0.088 ± 0.032

0.073 ± 0.009

0.047 ± 0.023

0.028 ± 0.001
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (2)
	Tomatoes / 

Borus
	1/ 10.12.94    

3/ 21.04.95    

22.04.95

24.04.95

28.04.95
	200 ppm

1000 l/ha
	single spray

21.04.95
	harvest ripe

tomatoes
	whole toma​toes
	0.037 ± 0.011

0.032 ± 0.006

0.025 ± 0.010

0.021 ± 0.002
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (2)
	Tomatoes /

Borus
	1/10.12.94   

3/28.04.95   

29.04.95

01.05.95

05.05.95
	200 ppm

1000 l/ha
	2 consecutive sprays

(1 week interval)

21.04.95

28.04.95
	harvest ripe tomatoes
	whole toma​toes
	0.079 ± 0.014

0.069 ± 0.008

0.059 ± 0.017

0.041 ± 0.004
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (2)
	Tomatoes/

Borus
	1/ 10.12.94   

3/ 05.05.95   

06.05.95

08.05.95

12.05.95
	200 ppm

1000 l/ha
	3 consecutive sprays

(1 week interval)

21.04.95

28.04.95

05.05.95
	harvest ripe tomatoes
	whole toma​toes
	0.077 ± 0.005

0.077 ± 0.016

0.065 ± 0.007

0.060 ± 0.006
	0

1

3

7
	2 replicates


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Tomatoes/Solanacea
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 100 g/kg

: EC

: Fungaflor 100 EC 

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Janssen Pharmaceutica N.V.

: Gensens, 1995 a (1)

   Gensens, 1994 b (2)

: Foliar spray/Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Planting

3/ Harvest = sampling
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues 

(mg/kg)
	PHI

(days)
	Remarks



	Pijnacker, The Netherlands (1)
	Tomatoes/

Cabrion
	1/ 01.12.94    

3/ 21.04.95    

22.04.95

24.04.95

28.04.95
	200 ppm 

1000 l/ha
	single spray

21.04.95
	harvest ripe 

tomatoes
	whole toma​toes
	0.064 ± 0.006

0.088 ± 0.007

0.059 ± 0.011

0.041 ± 0.001


	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (1)
	Tomatoes/ Ca​brion
	1/01.12.94   

3/28.04.95   

29.04.95

01.05.95

05.05.95
	200 ppm 

1000 l/ha
	2 consecutive sprays

(1 week interval)

21.04.95

28.04.95
	harvest ripe

tomatoes
	whole toma​toes
	0.149 ± 0.027

0.159 ± 0.023

0.134 ± 0.001

0.080 ± 0.003
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (1)
	Tomatoes/

Cabrion
	1/01.12.94    

3/05.05.95     06.05.95

08.05.95

12.05.95
	200 ppm 

1000 l/ha
	3 consecutive sprays

(1 week interval)

21.04.95

28.04.95

05.05.95
	harvest ripe

tomatoes
	whole toma​toes
	0.100 ± 0.010

0.076 ± 0.011

0.046 ± 0.008

0.029 ± 0.004
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (2)
	Tomatoes/ 

Borus
	1/ 10.12.94    

3/ 21.04.95    

22.04.95

24.04.95

28.04.95
	200 ppm

1000 l/ha
	single spray

21.04.95
	harvest ripe

tomatoes
	whole toma​toes
	0.045 ± 0.004

0.036 ± 0.003

0.020 ± 0.001

0.000 ± 0.000
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (2)
	Tomatoes/

Borus
	1/10.12.94    

3/28.04.95   

29.04.95

01.05.95

05.05.95
	200 ppm

1000 l/ha
	2 consecutive sprays 

(1 week interval)

21.04.95

28.04.95


	harvest ripe

tomatoes
	whole toma​toes
	0.083 ± 0.000

0.066 ± 0.001

0.052 ± 0.014

0.034 ± 0.003
	0

1

3

7
	2 replicates

	Pijnacker, The Netherlands (2)
	Tomatoes/

Borus
	1/10.12.94   

3/05.05.95   

06.05.95

08.05.95

12.05.95
	200 ppm

1000 l/ha
	3 consecutive sprays

(1 week interval)

21.04.95

28.04.95

05.05.95
	harvest ripe

tomatoes
	whole toma​toes
	0.076 ± 0.006

0.084 ± 0.001

0.066 ± 0.000

0.062 ± 0.003
	0

1

3

7
	2 replicates


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Tomatoes/Solanacea
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/l

: EC

: Fungaflor 200 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Belgium 

: Janssen Pharmaceutica N.V.

: Garnier, 1989

: Post-harvest Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Planting

3/ Harvest = sampling
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues 

(mg/kg)
	PHI 

(m/kg)
	Remarks



	Meerle, Belgium
	Tomatoes / 

Capello
	1/ 14.12.88

3/03.04.89
	200 ppm
	2 consecutive sprays

(2 weeks interval)

07.03.89

21.03.89
	harvest ripe

tomatoes
	whole toma​toes
	0.071/ND/0.006
	13
	3 replicates

	Meerle, Belgium
	Tomatoes /

Capello
	1/ 14.12.88   

3/ 07.04.89   

10.04.89

17.04.89
	200 ppm
	3 consecutive sprays

(2 weeks interval)

07.03.89

21.03.89

04.04.89
	harvest ripe

tomatoes
	whole 

tomatoes
	0.129/0.069/0.119

0.094/0.078/0.064

0.051/0.065/ND
	3

7

14
	3 replicates

_ = 0.106


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Tomatoes/Solanacea 
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/kg

: EC

: Fungaflor 200 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Janssen Pharmaceutica N.V.

: Garnier, 1995 b

: Foliar spray / Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Planting

3/ Harvest = sampling
	Application rate per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues 

(mg/kg)
	PHI 

(days)
	Remarks



	Naaldwijk, The Netherlands
	Tomatoes/ Pronto
	1/01.12.1991  

3/17.09.1992   18.09.1992

21.09.1992

24.091992
	200 ppm

2000 l/ha
	single spray

17.09.92
	harvest ripe tomatoes
	whole toma​toes
	0.19/0.16/0.20/0.34/0.24

0.23/0.23.0.15/0.18/0.22

0.31/0.31/0.23/0.38/0.24

0.22/0.22/0.24/0.21/0.22
	0

1

4

7
	5 replicates

	Naadwijk, The Netherlands
	Tomatoes/ Pronto
	1/01.12.1991  

3/24.09.1992  

25.09.1992

28.09.1992

01.10.1992
	200 ppm

2000 l/ha
	2 consecutive sprays

(1 week interval)

17.09.92

24.09.92
	harvest ripe

tomatoes
	whole toma​toes
	0.49/0.52/0.55/0.39/0.44

0.40/0.42/0.39/0.38/0.48

0.36/0.35/0.43/0.32/0.31
0.26/0.31/0.30/0.27/0.27
	0

1

4

7
	5 replicates

	Naaldwijk, The Netherlands
	Tomatoes/

Pronto
	1/01.12.1991  

3/01.10.1992  

02.10.1992

05.10.1992

08.10.1992
	200 ppm

2000 l/ha
	3 consecutive sprays

(1 week interval)

17.09.92

24.09.92

01.10.92
	harvest ripe

tomatoes
	whole toma​toes
	0.42/0.45/0.38/0.53/0.47

0.45/0.50/0.46/0.47/0.56

0.36/0.28/0.48/0.36/0.44

0.29/0.38/0.36/0.30/0.29
	0

1

4

7
	5 replicates


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Cucurbits, edible peel
  Cucumber
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/l

: EC

: Fungaflor 200 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: U.K.

: Janssen Pharmaceutica N.V.

: Clark (1980)

: Foliar/indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Date of last treatment 
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks

	2285-26/3 & 4

Stockbridge

House U.K.
	Cucurbits/

Cucumber
	3) 14/07/79    

15/07/79

16/07/79
	100 ppm
	13/07/79

single spray treatment
	N/A
	whole
	0.036
0.025
0.015
	1

2

3
	/

	2285-26/3 & 4

Goffs Oak
	Cucurbits/

Cucumber
	3) 13/08/79    

14/08/79

15/08/79
	100 ppm
	13/08/79

single spray treatment
	N/A
	whole
	0.081
0.170
0.026
	0

1

2
	/

	2285-26/3 & 4

Kenardington
	Curcurbits/

Cucumber
	3) 30/08/79    

31/08/79

03/09/79
	100 ppm
	30/08/79

2 spray treatments
	N/A
	whole
	0.059
0.033
0.015
	0

1

4
	/


N/A : not applicable

Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Cucurbits, edible peel
 cucumber
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/l

: EC

: Fungaflor 200 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Belgium

: Janssen Pharmaceutica N.V.

: Nangniot (1977)

: Foliar/indoor

	
	
	
	


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Date of treatments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks

	L.2.77.17

Gembloux

Belgium
	Cucurbits/

Cucumber
	3) 01/09/76   

12/09/76
	200 ppm

spray until saturation
	10/08/76

20/08/76

01/09/76
	N/A
	whole/flesh
	0.07/0.04
	0
	/


N/A : not applicable

Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Cucurbits, edible peel
  Gherkins
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/l

: EC

: Fungaflr 200 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Janssen Pharmaceutica N.V.

: Ten Broeke (1977)

: Foliar/indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Date of treatments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks

	KVW 203/4.2

1976

(Cont.)

Dept. Plant

Disease

Venlo
	Cucurbits/

Gherkins
	3) 05/09/76   
	250 ppm

2000 l/ha
	30/06, 16/07, 26/07, 05/08, 18/08, 25/08 and 02/09/76
	N/A
	whole

(parent/ 

T 824)
	0.01/<0.01

<0.01/<0.01

<0.01/<0.01

<0.01/<0.01
	4

4

4

4
	4 replicates

	KVW 203/4.2

1976

Dept. Of Plant

disease

Roosendaal
	Cucurbits/

Gherkins
	3) 07/10/76
	250 ppm

3000 l/ha
	13/08, 26/08, 07/09, 17/09, 28/09 and 04/10/76
	N/A
	whole (pa​rent/

T 824)
	0.04/<0.01

0.05/0.01

0.05/<0.01

0.03/0.01
	3

3

3

3


	4 replicates


 N/A : not applicable

Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Cucurbits, edible peel
  cucumber
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 200 g/l

: EC

: Fungaflor 200 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Belgium

: Janssen Pharmaceutica N.V.

: Wynants (1976)

: Foliar/indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment

(ppm)
	Date of treatments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks

	R23979/4

Jan. 76

Meerle, Belgium
	Cucurbits/

Cucumber
	3) 12/09/75   

13/09/75

15/09/95


	150 ppm

2000-6000 l/ha
	15/08/75

21/08/75

28/08/75

04/09/75

12/09/75
	N/A
	whole 

flesh

whole

flesh

whole 

flesh
	0.351
0.062

0.116
0.118

0.063
0.059
	0

0

1

1

3

3
	/

	
	
	3) 12/09/75    

13/09/75

15/09/75
	200 ppm

2000-6000 l/ha
	15/08/75

21/08/75

28/08/75

04/09/75

12/09/75
	N/A
	whole

flesh

whole

flesh

whole

flesh
	0.401
0.230

0.177
0.162

0.093
0.094
	0

0

1

1

3

3
	/

	
	
	3) 12/09/75    

13/09/75

15/09/95
	300 ppm

2000-6000 l/ha
	15/08/75

21/08/75

28/08/75

04/09/75

12/09/75
	N/A
	Whole

flesh

whole

flesh

whole

flesh
	0.591
0.282

0.239
0.245

0.140
0.140
	0

0

1

1

3

3
	/


N/A : not applicable

Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Melons
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 500 g/l

: EC

: Fecundal 50 EC

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Spain

: Janssen Pharmaceutica N.V.

: Dejonckheere, 1992 a (1)

   Dejonckheere, 1992 b (2)

   Garnier, 1992 (3)

: Post-harvest


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of (a)

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment
	Mode and number of treatments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	Storage time 

(days)
	Remarks

	
	
	
	kg a.s./

100 kg seed


	water (l/ha)
	kg a.s./ha
	
	
	
	
	
	

	Fontestad SA

Valencia

Spain (3)


	Melons/Amarillo

Liso
	3/ 16.09.91
	2000 ppm in wax
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.48 - 0.31

_ = 0.39
0.07 - <0.05
	0

0
	-

	Fontestad SA

Valencia

Spain (3)


	Melons/Amarillo

Liso
	3/ 16.09.91
	4000 ppm in wax
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.70 - 2.13

_ = 1.41
< 0.05 - < 0.05
	0

0
	-

	Fontestad SA

Valencia

Spain (1)


	Melons/Tendral
	3/ 17.10.91
	2000 ppm in wax
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.54-0.77

_ = 0.66
<0.05 - < 0.05
	0

0
	-

	Fontestad SA

Valencia

Spain (1)


	Melons/Tendral
	3/ 17.10.91
	4000 ppm in wax
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	1.37-1.35

_ = 1.36
0.08 - < 0.05
	0

0
	-

	Fontestad SA

Valencia

Spain (2)


	Melons/Tendral
	3/ 06.11.91
	2000 ppm in wax
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.84-0.60

_ = 0.72
<0.05 - <0.05
	0

0
	-

	Fontestad SA

Valencia

Spain (2)


	Melons/Tendral
	3/ 06.11.91
	4000 ppm in wax
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	1.14 - 1.23

_ = 1.19
<0.05 - <0.0.5
	0

0
	-


(a) Only if relevant

Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Melons
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 75 g/l

: SL

: Fecundal S’7'5

: parend compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Spain

: Janssen Pharmaceutica N.V.

:Dejonckheere, 1992 a (1)

  Dejonckheere, 1992 b (2)

  Garnier, 1992 (3)

: Outdoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of (a)

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment
	Dates of treat​ment(s) or no of treatment(s) and last date
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks

	
	
	
	kg a.s./

100 kg seed


	water (l/ha)
	kg a.s./ha
	
	
	
	
	
	

	Torres Hnos

Valencia

Spain (3)
	Melons/Piel de Sapo 
	3/ 16.09.91
	375 ppm drech

0.5 %
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.5 - 0.37

_ = 0.47
<0.05-<0.05
	0

0


	-

	Torres Hnos

Valencia

Spain (3)
	Melons/Piel de Sapo
	3/ 16.09.91
	750 ppm drench

1.0 %
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.65 - 1.31

_ = 0.98
0.08 - 0.06
	0

0


	-

	Torres Hnos

Valencia

Spain (1)
	Melons/Tendral
	3/ 17.10.91
	375 ppm drench

0.5 %
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.39 - 0.45

_ = 0.47
0.06-<0.05
	0

0


	-

	Torres Hnos

Valencia

Spain (1)
	Melons/Tendral
	3/ 17.10.91
	750 ppm drench 

1.0 %
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	1.47 - 1.26

_ = 1.37
< 0.05-<0.05
	0

0


	-

	Torres Hnos

Valencia

Spain (2)
	Melons/Tendral
	3/06.11.91
	375 ppm drench

0.5 %
	one single post-har​vest treatment
	fruit
	whole fruit

pulp
	0.63 - 0.40

_ 0.47
0.10 - 0.09
	0

0


	-

	Torres Hnos

Valencia

Spain (2)
	Melons/Tendral
	3/ 06.11.91
	750 ppm drench

1.0 %
	one single post-har​vest treatment
	fruit
	whole fruit 

pulp
	0.87 - 1.04

_ = 0.96
0.08-0.14
	0

0


	-


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

: Lirotect Extra 400 SC

: Lirotec Extra stuif

: Fungatop, Fungatop stuif, Azidro

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: cfr. page 340  

: Woestenborgs, 1988

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Variety
	Date of (a)

1/ treatment

2/ Sampling
	Application rate ima​zalil per treatment

(g a.i./ton)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks

	The Netherlands
	potatoes/

Bintje
	1/ 21.10.88

2/ 22.10.88
	10 g/ton

Lirotect Extra 400 SC
	single spray treatment
	harvested potatoes
	whole pota​toes 

(unwas​hed/washed)
	3.58/2.04
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 21.10.88

2/ 22.10.88
	10 g/ton

Lirotect Extra Stuif
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	3.73/1.08
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 21.10.88

2/ 22.10.88
	15 g/ton

Fungatop
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	10.2/5.11
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 21.10.88

2/ 22.10.88
	10 g/ton

Fungatop stuif
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	4.36/1.57
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 21.10.88

2/ 22.10.88
	10 g/ton

Azidro
	single spray treatment
	harvested potatoes
	whole pota​toes 

(unwas​hed/washed)
	6.61/3.52
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

: Lirotect Extra 400 SC

  Lirotect Extra stuif

  Fungatop, Fungatop stuif, Azidro

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: cfr. page 340  

: Woestenborgs, 1988

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Variety
	Date of (a)

1/ treatment

2/ sampling
	Application rate of imazalil per treatment

(ppm)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI

(days)
	Remarks

	The Netherlands
	potatoes/

Bintje
	1/ 06.03.89

2/ 07.03.89
	10 g/ton

Lirotect extra 400 SC
	single spray treatment
	harvested potatoes
	whole pota​toes (unwas​hed/washed)
	1.46/0.81
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 06.03.89

2/ 07.03.89
	10 g/ton

Lirotect extra Stuif
	single powder treatment
	harvested potatoes
	whole pota​toes (unwas​hed/washed)
	1.31/0.64
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 06.03.89

2/ 07.03.89
	15 g/ton

Fungatop
	single spray treatment
	harvested potatoes
	whole pota​toes (unwas​hed/washed)
	4.52/3.16
	/
	/

	The Netherlands
	potatoes/

Bintje


	1/ 06.03.89

2/ 07.03.89
	10 g/ton

Fungatop stuif
	single powder treatment
	harvested potatoes
	whole pota​toes (unwas​hed/washed)
	2.72/1.46
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 06.03.89

2/ 07.03/89
	10 g/ton

Azidro
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	2.67/1.86
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

:
Luxan-Azidro, Fungatop, Lirotect Ex​tra 400 SC, Lirotect Super 375 SC, Lirotect Extra 2,7 DP, Lirotect Super 3 D

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Cfr. page 340 

: Woestenborgs, 1988

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Variety
	Date of (a)

1/ Treatment

2/ Sampling
	Application rate per treatment

(g a.i./ton)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI 

(days)
	Remarks

	The Netherlands
	potatoes/

Bintje
	1/ 20.10.88

2/ 22.10.88
	15 g/ton

Luxan-Azidro
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	6.35/2.29
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 20.10.88

2/ 22.10.88
	15 g/ton

Fungatop
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	8.29/3.56
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 20.10.88

2/ 22.10.88
	10 g/ton

Lirotect Extra 400 SC
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	3.10/2.07
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 20.10.88

2/ 22.10.88
	15 g/ton

Lirotect Super 375 SC
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	7.31/2.36
	/
	/

	The Netherlands 
	potatoes/

Bintje
	1/ 20.10.88

2/ 22.10.88
	10 g/ton

Lirotect Extra 2.7 DP
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	2.90/0.94
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 20.10.88

2/ 22.10.88
	15 g/ton

Lirotect Super 3 D
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	5.11/1.27
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

:
Luxan-Azidro, Fungatop, Lirotect Ex​tra 400 SC, Lirotect Super 375 SC, Lirotect Extra 2,7 DP, Lirotect Super 3 D

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Cfr. page 340 

: Woestenborgs, 1988

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Variety
	Date of (a)

1/ Treatment

2/ Sampling
	Application rate per treatment

(g a.i./ton)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI 

(days)
	Remarks

	The Netherlands
	potatoes/

Bintje
	1/ 07.03.89

2/ 12.03.89
	15 g/ton

Luxan-Azidro
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	3.51/1.07
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 07.03.89

2/ 12.03.89
	15 g/ton

Fungatop
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	5.81/2.78
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 07.03.89

2/ 12.03.89
	10 g/ton

Lirotect Extra 400 SC
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	1.29/0.78
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 07.03.89

2/ 12.03.89
	15 g/ton

Lirotect Super 375 SC
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	2.06/1.14
	/
	/

	The Netherlands 
	potatoes/

Bintje
	1/ 07.03.89

2/ 12.03.89
	10 g/ton

Lirotect Extra 2.7 DP
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	1.63/1.15
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 07.03.89

2/ 12.03.89
	15 g/ton

Lirotect Super 3 D
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	3.04/1.32
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

:
Luxan-Azidro, Fungatop vloeibaar, Lirotect Super 375 SC, Lirotect Super Stuif, Fungatop Stuif

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Cfr. page 340 

: Woestenborgs, 1988

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Variety
	Date of (a)

1/ Treatment

2/ Sampling
	Application rate of imazalil per treatment

(g a.i./ton)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI 

(days)
	Remarks

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 12.10.88
	15 g/ton

Lirotect Super 375 EC
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	8.94/3.59
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 12.10.88
	15 g/ton

Lirotect Super Stuif
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	7.16/2.43
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 12.10.88
	15 g/ton

Fungatop vloeibaar
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	12.5/5.34
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 12.10.88
	15 g/ton

Fungatop Stuif
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	6.40/1.88
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 12.10.88
	15 g/ton

Luxan-Azidro
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	10.9/3.41
6.10/1.62
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

:
Luxan-Azidro, Fungatop vloeibaar, Lirotect Super 375 SC, Lirotect Super Stuif, Fungatop Stuif

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: The Netherlands

: Cfr. page 340 

: Woestenborgs, 1989

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Variety
	Date of (a)

1/ Treatment

2/ Sampling
	Application rate of imazalil per treatment

(g a.i./ton)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI 

(days)
	Remarks

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 02.02.89
	15 g/ton

Lirotect Super 375 EC
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	6.38/3.39
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 02.02.89
	15 g/ton

Lirotect Super Stuif
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	7.28/2.73
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 02.02.89
	15 g/ton

Fungatop vloeibaar
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	8.28/4.41
	/
	/

	The Netherlands
	potatoes/

Bintje
	1/ 11.10.88

2/ 02.02.89
	15 g/ton

Fungatop Stuif
	single powder treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	5.60/3.57
	/
	/

	The Netherlands 
	potatoes/

Bintje
	1/ 11.10.88

2/ 02.02.89
	15 g/ton

Luxan-Azidro
	single spray treatment
	harvested potatoes
	whole pota​toes

(unwas​hed/washed)
	8.69/3.87
7.58/3.35
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

: Fungaflor C, Imazalil 200 SL 

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: UK

: Cfr. page 340 

: Woestenborghs, 1989 a

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of (a)

1/ Treatment

2/ Sampling
	Application rate of imazalil per treat​ment

(g a.i./ton) 
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI 

(days)
	Remarks

	UK
	potatoes / Cara
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Fungaflor C
	Conventional sprayer 

one single treatment
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	4.36/1.50
4.22/1.64
	/
	/

	UK
	potatoes / Cara
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Imazalil 100 SL
	Conventional sprayer

one single treatment
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	4.13/1.43
11.7/3.47
	/
	/

	UK
	potatoes / Cara
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Fungaflor C
	Mantis treatment 

(Spinning disc) 

one single treatment
	harvested potatoes
	whole pota​toes

(unwashed/ washed)
	2.02/0.92
2.90/1.43
	/
	/

	UK
	potatoes / Cara
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Imazalil 100 SL
	Mantis treatment

(Spinning disc)

one single treatment
	harvested potatoes
	whole pota​toes

(unwashed/ washed)
	4.28/1.84
5.54/2.22
	/
	/

	UK
	potatoes / Cara
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Fungaflor C
	electrostatic sprayer

one single treatment
	harvested potatoes
	whole pota​toes 

(unwashed/ washed)
	3.35/1.47
5.93/2.66
	/
	/

	UK
	potatoes / Cara
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Imazalil 100 SL
	electrostatic sprayer

one single treatment
	harvested potatoes
	whole pota​toes

(unwashed/

washed)
	2.24/0.99
6.86/2.58
	/
	/

	UK
	potatoes / Pen​tland Dell
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Fungaflor C
	Conventional Sprayer

one single treatment
	harvested potatoes
	whole pota​toes 

(unwashed/ washed)
	0.95/0.64
9.64/3.76
	/
	/

	UK
	potatoes /

Pentland Dell
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Imazalil 100 SL
	Conventional Sprayer

one single treatment
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	5.91/2.09
5.82/2.03
	/
	/

	UK
	potatoes / Pen​tland Dell
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Fungaflor C
	Mantis treatment

(Spinning disc)

one single treatment)
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	1.95/0.77
3.68/1.67
	/
	/

	UK
	potatoes / Pen​tland Dell
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Imazalil 100 SL
	Mantis treatment 

(Spinning disc)

one single treatment
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	2.90/1.43
9.60/3.01
	/
	/

	UK
	potatoes / Pen​tland Dell
	1/07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Fungaflor C
	electrostatic sprayer

one single treatment
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	2.29/1.10
6.24/3.00
	/
	/

	UK
	potatoes / 

Pentland Dell
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

20 g/ton

Imazalil 100 SL
	electrostatic sprayer

one single treatment
	harvested potatoes
	whole pota​toes 

(Unwas​hed/washed)
	6.88/3.34
2.70/1.96
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

: Fungaflor C, 

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: UK

: Cfr. page 340 

: Woestenborghs, 1989 b

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of (a)

1/ Treatment

2/ Sampling
	Application rate of imazalil per treat​ment

(g a.i./ton) 
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI 

(days)
	Remarks

	UK
	potatoes / Record
	1/ 10.11.88

2/ 14.12.88
	10 g/ton

20 g/ton

Fungaflor C
	Mantis treatment

(Spinning disc)

one single treatment 
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	3.00/2.78
9.28/4.35
	/
	/

	UK
	potatoes / Pen​tland 

Squire
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

Fungaflor C
	Mantis treatment

(Spinning disc)

one single treatment
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	6.54/2.71
         
	/
	/

	UK
	potatoes / Pen​tland

Squire
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

Fungaflor C
	Mantis treatment 

(Spinning disc) 

one single treatment
	harvested potatoes
	whole pota​toes

(unwashed/ washed)
	0.92/0.57
	/
	/

	UK
	potatoes / Pen​tland 

Squire
	1/ 07.12.88

2/ 09.12.88
	10 g/ton

Fungaflor C
	Mantis treatment

(Spinning disc)

one single treatment
	harvested potatoes
	whole pota​toes

(unwashed/ washed)
	1.17/0.36
	/
	/


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

: Fungaflor C

: parent compound

: cfr. page 340 1
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: UK

: cfr. page 340 

: Van Leemput, 1992 

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of (a)

1/ Treatment

2/ Sampling
	Application rate of imazalil per treat​ment

(g a.i./ton)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI

(days)
	Remarks : 

storage period

	UK
	potatoes/ 

Desirée
	1/ 18.09.88    

2/ 18.09.88    

13.10.88

28.10.88

28.11.88

28.01.89
	10 g/ton

Fungaflor C
	single spray treatment
	harvested potatoes
	whole pota​toes (unwas​hed/ washed)
	1.90/0.88

1.97/0.93

1.83/1.00

2.44/1.04

2.21/1.58
1.85/0.75
	/
	0 d

1 m

1.5 m

2.5 m

4.5 m

6 m

	UK
	potatoes/

Wilja
	1/ 18.09.88     

2/ 18.09.88     

13.10.88

28.10.88

28.11.88

28.01.89
	10 g/ton

Fungaflor C
	single spray treatment
	harvested potatoes
	whole pota​toes
	1.41/0.80

1.90/0.84

1.79/0.60

1.97/1.02
2.50/0.95

1.44/0.40
	/
	0 d

1 m

1.5 m

2.5 m

4.5 m

6 m

	UK
	potatoes / Pen​tland Squire
	1/ 18.09.88    

2/ 18.09.88    

13.10.88

28.10.88

28.11.88

28.01.89
	10 g/ton

Fungaflor C
	single spray treatment
	harvested potatoes
	whole pota​toes
	2.11/0.40
2.52/0.73

1.56/0.40

2.28/0.66

2.01/0.85
1.59/0.50
	/
	0 d

1 m

1.5 m

2.5 m

4.5 m

6 m

	UK
	potatoes /

Desirée
	1/ 18.09.88     

2/ 18.09.88     

13.10.88

28.10.88

28.11.88

28.01.89
	20 g/ton 

Fungaflor C
	single spray treatment
	harvested potatoes
	whole pota​toes
	1.72/1.05

2.12/1.33

1.83/0.83

2.54/1.22

1.29/1.64

3.34/1.59
	/
	0 d

1 m

1.5 m

2.5 m

4.5 m

6 m

	UK
	potatoes/

Wilja
	1/ 18.09.88    

2/ 18.09.88    

13.10.88

28.10.88

28.11.88

28.01.89
	20 g/ton

Fungafor C
	single spray treatment
	harvested potatoes
	whole pota​toes
	0.95/0.58

1.14/0.62

0.74/0.97

0.86/0.43

0.47/0.47

0.53/0.45
	/
	0 d

1 m

1.5 m

2.5 m

4.5 m

6 m

	UK
	potatoes/ Pen​tland Squire
	1/ 18.09.88    

2/ 18.09.88    

13.10.88

28.10.88

28.11.88

28.01.89
	20 g/ton

Fungaflor C
	single spray treatment
	harvested potatoes
	whole pota​toes
	2.13/0.84

2.67/0.84

2.51/0.75

3.03/0.85

4.02/1.35

2.50/0.84
	/
	0 d

1 m

1.5 m

2.5 m

4.5 m

6 m


Residue Data from Supervised Trials in summary form

	Active ingredient (common name)

Crop/crop group
	: Imazalil
: Potatoes
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: Cfr. page 340 

: Cfr. page 340 

: Lirotect Extra 400 SC

: parent compound

: cfr. page 340 
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Belgium

: cfr. page 340  

: Woestenborgs, 1989

: Indoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Va​riety
	Date of  

1/ Treatment

2/ Samplingt
	Application rate of imazalil per treat​ment

(g a.i./ton)
	Mode and number of treat​ments
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues in washed potatoes

(mg/kg)
	PHI

(days)
	Remarks

	Belgium
	potatoes /

Bintje
	1// 01.10.88

2/ 14.12.88
	15 g/ton 

lirotect Extra 400 SC
	conventional spray 

one single treatment
	harvested potatoes
	whole pota​toes (unwas​hed/washed)
	0.44/0.46
	/
	/


	Active ingredient (common name)

Crop/crop group
	: Imazalil
: 1. Summer Barley (grain)

      Species : Multum

  2. Summer barley (grain)

      Species : unknown

  3. Winter barley (grain)

       Species : Dura

  4. Winter Barley (grain)

       Species : Sonja
	
	

	Content of active substance

Formulation

Commercial Product

Residues calculated as

Other active substance in the formulation

(common name and content)


	: 1. 35 g/l

   2. 4.4. %

   3. 35 g/l

   4. 35 g/l

: Aagrano GF 2000

: ASU 3298 B

: parent compound

: None
	Country

Producer of commercial product

Report

Indoor/Outdoor
	: Germany

: Janssen Pharmaceutica N.V.

: PSA Munster (1977) (1)

  PSA Kiel (1977) (2)

  CPA Mainz (1977) (3)

  PSA Bonn (1977) (4)

: Outdoor


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	-
Report No., 

-
Location, 

postal code
	Commodity/ Variety
	Date of (a)

1/ Sowing or planting

2/Flowering 

3/ Harvest    
	Application rate per treatment
	Date of treatment(s) or no of treatment(s) and last date
	Growth stage at last treatment or date
	Portion ana​lyzed
	Residues

(mg/kg)
	PHI

(days)
	Remarks

	
	
	
	kg a.s./

100 kg seed


	water (l/ha)
	kg a.s./ha

(b)
	
	
	
	
	
	

	1. 

-
No 12589

-
Münster, 4400
	-
Seed

-
Summer bar​ley 

(grain) - Mul​tum
	1/ 19.04.1977

3/ 10.08.1977
	7 g/

100 kg
	-
	7 g/ha - 14 g/ha
	one single seed dres​sing treatment

- 19.04.1997
	Seed
	Whole grain


	<0.05 ppm
	112
	-

	2.
-
No 16455

-
Altenholz, 2300
	-
Seed

- 
Summer bar​ley 

(grain)
	1/ 03.05.1977

3/ 30.08.1977
	8.8 g/

100 kg
	-
	7 g/ha-14 g/ha
	one single seed dres​sing treatment

- 03.05.1977
	Seed
	Whole grain
	< 0.05 ppm
	117
	-

	3.
-
No. 16492

-
Eβlingen-Ba​den born,, 5521, Kreis Bitt burg - Prüm
	-
Seed

-
Winter Barley (grain) - Dura
	1/ 23.09.1977

3/ 25.07.1978
	7 g/

100 kg
	-
	7 g/ha - 14 g/ha
	one single seed dres​sing treatment

- 23.09.1977
	Seed
	Whole grain
	<0.05 ppm
	295
	-

	4.
-
No 12521

-
Wachtberg-Kürrighoven, 5307
	-
Seed

-
Winter Barley

(grain) - Son​ja
	1/ 28.09.1977

3/ 25.07.1978
	7 g/

100 kg
	-
	7 g/ha -14 g/ha
	one single seed dres​sing treatment 

- 28.09.1977
	Seed
	Whole grain
	<0.05 ppm
	300 
	-


(b) : estimates taking into account the application rates of imazalil and the seeding rates.

	
Name of the formulation


	
Composition
	
Producer Commercial Product
	Form.

	Lirotect Extra 400 SC
	10 % imazalil

30 % TBZ
	Ciba-Geigy Agro B.V.
	SC

	Lirotect Extra stuif
	0.7 % imazalil

2.0 % TBZ
	Ciba-Geigy Agro B.V.
	DS

	Fungatop
	7.5 % imazalil

35 % Thiophanatemethyl
	Proagro B.V.
	SC

	Fungatop stuif
	1 % imazalil

5 % Thiophanatemethyl
	Proagro B.V.
	DS

	Azidro
	20 % imazalil

33.3 % carbendazim
	Luxan B.V.
	Sc

	Luxan-Azidro
	20 % imazalil

33.3 % carbendazim
	Luxan B.V.
	SC

	Lirotect Super 375 SC
	12.5 % imazalil

25 % TBZ
	Ciba-Geigy Agro B.V.
	SC

	Lirotect Extra 2.7 DP
	0.7 % imazalil

2 % TBZ
	Ciba-Geigy Agro B.V. 
	DS

	Lirotect Super 3 D
	1 % imazalil

2 % TBZ
	Ciba-Geigy Agro B.V.
	DS

	Lirotect Super Stuif
	1 % imazalil

1.5 % TBZ
	Ciba-Geigy Agro B.V.
	DS

	Fungatop Vloeibaar
	7.5 % imazalil

5 % Thiophanatemethyl
	Proagro B.V.
	SC

	Fungaflor C


	20 % imazalil
	Janssen Pharmaceutica N.V.
	EC

	Imazalil 200 SL


	20 % imazalil
	Janssen Pharmaceutica 
	SL

	Imazalil 100 SL


	10 % imazalil
	Janssen Pharmaceutica N.V.
	SL


ANNEX B

Imazalil

B.7 Environmental fate and behaviour
B.7.1 Route and rate of degradation in soil (Annex IIA 7.1.1; Annex IIIA 9.1.1)
B.7.1.1 Route of degradation (Annex IIA 7.1.1.1)
B.7.1.1.1 Aerobic degradation in soil  (Annex IIA 7.1.1.1.1)
The transformation of 14C-imazalil in Watervliet loam, incubated at 25°C in flow-through soil meta​bolism systems. (Van Leemput L., et al., 1984)

Guidelines :
Reference: Guth J.A. : The study of transformations.Chapter 5 in 'Interactions between Herbicides and Soil' (Hance, R.J., ed.)A​ca​demic Press, London, 1981. The guideline is acceptable for a study on the routes of degradation (metabolic pathways).

GLP :
No, study before July 25, 93

Material and Methods :
Imazalil sulphate with 14C label at the 2-ethyl carbon was used. (All the concentrations are expressed as imazalil).

5 mg radio-labelled imazalil/ kg soil (equivalent to an application rate of 10 kg a.s. / ha) were incubated in a agricultural loam soil (from Watervliet, Belgium) at 25°C during 366 days. Analysis by means of Liquid Scintil​la​tion Counting, Radio-HPLC and Mass Spectrometry. (soil characteristics : loam, pH(KCl) = 7.0, organic matter content = 2.71 %) 

Findings :
Table B.7.1.1.1-1 : The radioactivity balance of parent imazalil, the transformation product ob​ser​ved with radio-HPLC, (frac​tion of extracted radioactivity, of which about 70% was identi​fied as  1-[2(2,4-di​chlo​rop​he​nyl)]-2-hy​droxye​thyl-1H-imi​dazole ), 14CO2 and un​ex​trac​ted ra​di​oac​ti​vity (soil bound re​si​due) as a function of time in Wa​ter​vliet lo​am soil of 5 mg/kg imazalil . (values in % compared to the original imazalil dose, expressed as the average of the two replicates)

	Sampling time

(days)
	Parent 

ima​zalil

(%)
	Extractable metabolites

(%) 
	 14CO2
(%)
	Soil bound

 residue

(%)
	Accounted 

radioactivity

(%)

	14
	86.25
	1.05
	0.4
	7.9
	95.65

	28
	79.1
	3.2
	1.3
	12.7
	96.3

	62
	57.35
	5.2
	3.9
	11.8
	78.25

	115
	45.55
	5.7
	9.05
	16.55
	76.75

	171
	35.55
	3.75
	13.15
	23.7
	76.1

	222
	37.7
	m.v.
	16.0
	25.4
	79.15

	252
	29.75
	3.3
	17.1
	34.5
	82.95

	366
	22.1
	2.5
	21.6
	32.45
	78.7


m.v. : missing value

Imazalil was transformed to more polar products (extractable metabolites), the ma​jor part of which (a​bout 70 %) was iden​ti​fied as 1-[2(2,4-di​chlo​rop​he​nyl)]-2-hy​droxye​thyl-1H-imi​dazole (R 14821), the product of an O-deal​kylation of imazalil. (molecular formula : see figure B.7.1.1.1-1) The other metabolites were not identified.

No accumulation of extractable transformation products oc​cur​red. Frac​tion of extracted radioactivity re​a​ched a maximum of 5.7 % after 115 days and declined to 2.5 % at the end of the incubation (366 days). 1-[2(2,4-di​chlo​ro-p​he​nyl)]-2-hy​droxye​thyl-1H-imi​dazole did not ex​ceed 10 % of the original imazalil dose, and sin​ce its ab​so​lute con​cen​tra​tion declined at a rate si​mi​lar to that of the parent compound.

A large amount of imazalil was mineralized to 14CO2 (21.6 % of the original imazalil dose).

32.5 % of the original imazalil dose was transfor​med to soil bound re​si​due (un​ex​trac​ted ra​di​oac​ti​vity).


Conclusions :
The % accounted radioactivity recovered during the experiment is low (generally lower than 80% from 62 days to the end of the study)

Imazalil was transformed in soil to three major fractions :  1-[2(2,4-di​chlo​rop​he​nyl)]-2-hy​droxye​thyl-1H-imi​dazole (R 14821), CO2 and soil bound residue. There was no accumulation of extractable products, the absolute concen​tration of extractable products being always less than 10 %.

Figure B.7.1.1.1-1 : Aerobic degradation in soil - imazalil (with position of the label) and its main metabolite

1-[2(2,4-di​chlo​rop​he​nyl)]-2-hy​droxye​thyl-1H-imi​dazole (R 14821) 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


B.7.1.1.2 Anaerobic degradation in soil (Annex IIA 7.1.1.1.2)
Anaerobic degradation test was not performed. Under normal conditions of use, the product will be present in the soil environment mainly under aerobic conditions.

B.7.1.1.3 Soil photolysis (Annex IIA 7.1.1.1.2)
Soil photolysis test is necessary since it is not possible to exclude the deposition of imazalil on soil surface after foliar sprays.

B.7.1.2 Rate of degradation - Laboratory studies (Annex IIA 7.1.1.2.1; Annex IIIA 9.1.1.1.1)
B.7.1.2.1 Aerobic degradation
The rate of degradation of imazalil (parent product) in aerobic conditions was determined in only one type of soil at 25 °C. 

Studies investigating the rate of de​gradation in other experimental conditions were missing (2 other soils, at 10°C, on formu​lations)​.  

Degradation studies with the metaboli​tes are not requi​red since the metabolites account for less than 10 % of the active substance added in the aerobic degradation study. 

The transformation of 14C-imazalil in Watervliet loam, incubated at 25°C in flow-through soil meta​bolism systems. (Van Leemput L., et al., 1984)

Guidelines :
Reference: Guth J.A. : The study of transformations.Chapter 5 in 'Interactions between Herbicides and Soil' (Hance, R.J., ed.)A​ca​demic Press, London, 1981. 

GLP :
No, study before July 25, 93

Material and Methods :
The calculation of the rate of degradation curve is based on the data resulting from the laboratory flow-through soil metabo​lism study.  For improving the mathematical de​scription of the experimental data points (rather than for attempting to elucidate dissipation mecha​nisms) a biphasic decay function involving a sum​mation of two first-order equations was applied. It was found that this improved the fit of the relationship. 

Findings :
DT50lab = 80 days

DT90lab > 1 year

Conclusions :
The study can be accepted.

B.7.1.2.2 Anaerobic degradation
Study to determine the rate of degradation of imazalil in anaerobic conditions was not performed. Under normal conditions of use, the product will be present in the soil environment mainly under aerobic conditi​ons.

B.7.1.3 Rate of degradation - Field studies (Annex IIA 7.1.1.2.2; Annex IIIA 9.1.1.2)
B.7.1.3.1 Soil dissipation studies
The soil dissipation of imazalil under field conditions was investigated only for 3 types of soil sprayed with the formulation FUNGAFLOR 200 EC. 

- Soil dissipation of imazalil under field conditions in Goch-Nierswalde, Germany, following a single applica​tion  of  Fungaflor 200 EC at 1000 g a.i./ha. (Van Leemput L., 1996) (Test end : August 1993)

- Soil dissipation of imazalil under field conditions in Meissner-Vockerode, Germany, following a single applica​tion  of  Fungaflor 200 EC at 1000 g a.i./ha. (Van Leemput L., 1996) (Test end : August 1993)

- Soil dissipation of imazalil under field conditions in Obernburg, Germany, following a single applica​tion  of  Fungaflor 200 EC at 1000 g a.i./ha. (Van Leemput L., 1996) (Test end : August 1993)

Guidelines :
The study was carried out in accordance with the BBA guidelines, Teil IV, 4-1, December 1986

GLP :
The analytical part of the study is GLP.

Material and Methods :
Fungaflor 200 EC, a commercial formulation of imazalil, was used to investigate the dissipation of the active substance in soil under field conditions. Fungaf​lor 200 EC is an emulsi​fiable concen​trate containing 200 g imaza​lil/lit​re. Fungaflor 200 EC was emulsified in water and applied by spraying on bare agricultural soil  (spray volume : 417.4 l/ha; application rate : 1044 g a.s. /ha) to 3 German soils. Beginning of study : 13/05/92. The samples were taken at 3 depths (0-10, 10-20, 20-30 cm) at 0.5, 1, 3, 6 and 12 months after the application and were analyzed by  gas-chromato​graphy with electron-capture de​tecti​on (limits of quantification of the method for imazalil and metabolite R 14821 were 0.025 mg/kg)

Findings :


Since no significant residues were detected in the sampling depths 10-20, and 20-30 cm, the rate of degrada​tion of imazalil only covers the 0-10 cm sampling depth. Using a biphasic degradation model, precise values for the DT50f and DT90f were obtained:

Table B.7.1.3.1-1 soil characteristics and DT50 field  values

	
	Goch-Nierwalde
	Meissner-Vockerode
	Obernburg

	Textural class (German classi​fication)
	silt loam
	loam
	silt loam

	Organic Carbon Content (%)
	2.3
	1.5
	1.2

	pH (KCl)
	5.5
	5.0
	7.1

	CEC (meq/100 g)
	49.8
	40.5
	49.0

	DT50 field
	5 days
	5 days
	4 days

	DT90 field
	68 days
	58 days
	54 days


Conclusions :
Based on the DT50f and DT90f , the risk for imazalil accumulation in this soil following spray treatment with FUN​GAFLOR 200 EC, can be considered as negligible. The study was performed on 3 types of soil in Germany (and not 4). 

B.7.1.3.2 Soil residue testing 

No soil residue testing was performed. The notifier submitted a mathematical estimation method in order to justifiy the non realization of this study. The estimation is sum​ma​ri​zed under point B.7.3.

B.7.1.3.3 Soil accumulation testing
Soil accumulation testing was not performed since DT90field is less than 1 year (DT90field = 68 days).

B.7.2 Adsorption, desorption and mobility in soil (Annex IIA 7.1.2 and 7.1.3; Annex IIIA 9.1.2)
B.7.2.1 Adsorption and desorption of the active substance and relevant metabolites (Annex IIA 7.1.2)
The adsorption-desorption behaviour of imazalil was investigated in four soils of Belgium. Another desorption study on 8 soils was provided. Studies with the metabolites are not required since the metabolites account for less than 10 % of the active substance added in the aerobic degradation study. 

Ad​sorp​ti​on-des​orp​tion of imaza​lil on soil.  (Van Leemput L., et al., 1987) (Test end : August 1987)

Guidelines :
Studies according to : Calvet, R.: Adsorption-desorption phenomena.  Chapter 1 in 'Interactions between Herbici​des and Soil' (Hance, R.J.,ed.), Academic Press, London, 1980. The method used was similar to the  OECD No. 106 method.

GLP :
No, study before July 25, 93

Material and Methods :
Imazalil sulphate with 14C-label at the 2-ethyl carbon was used.

The test was conducted on four agricultural soils (Kessel sand, Ekeren-Laar sandy loam, Haacht silt loam and Tongeren silt loam) :  Initial concentrations (Ci) we​re : 75 ng/ml, 752 ng/ml, 7.52 μg/ml and 75.2 μg/ml. -

Tubes were tumbled for approximately 65 hours at room temperature (22-24°C)

Analysis by LSC (no information about analytical method parameters)

Findings :
Table B.7.2.1-1:  Adsorption-desorption process - 4 agricultural soils

	Location
	
	Kes​sel
	Ekeren-Laar
	Haacht
	Ton​geren

	Soil type
	
	sand
	sandy loam
	silt loam
	silt loam

	pH(KCl)
	4.0
	6.7
	5.1
	7.0

	Organic Carbon (%)
	0.812
	4.35
	1.914
	2.436

	CEC (meq/100 g soil)
	10.7
	30.7
	22.3
	11.7

	Adsorption
	Kfa
1/na
KOC
	38.2

0.8610

4704
	154.1

0.7672

3543
	156.0

0.8387

8150
	134.75

0.9088

5532

	Desorption
	Cio = 0.075
	1/nd
	0.5044
	0.3201
	0.4645
	0.3299

	
	Cio = 0.752
	1/nd
	0.4822
	0.3691
	0.5625
	0.3892

	
	Cio = 7.52
	1/nd
	0.5127
	0.3533
	0.5747
	0.3213

	
	Cio = 75.2
	1/nd
	0.5067
	0.3726
	0.6329
	0.3582


Adsorption coefficients (Kfa) ranged from 38.2 on a low organic matter sandy soil  (Kessel) to 156.0 on a silt loam (Haacht). The adsorption slope parameters (1/na) ranged from 0.77 on a high organic matter sandy loam soil (Ekeren-Laar) to 0.91 on a silt loam (Tongeren).

Conclusions : 

The mean value of KOC is 5482 (SD =1694 ). According to Mc Call  imazalil can be considered as immo​bile in soil, irrespec​ti​ve of the soil charac​teristics. The sorption was reversi​ble to a large extent. The magni​tude of the hysteresis effect was a function of soil type. 

The adsorption of imazalil (R 23979) on soil. (Van Leemput L., et al., 1986) (Test end : April 1983)

GLP :
No, study before July 25, 93

Material and Methods :
Two batches of imazalil sulphate with 14C-label at the 2-ethyl carbon and 3H label at the 2-ethyl carbon were used.

The test was conducted on 8 agricultural soils :  Initial concentrations (Ci) we​re : 0.1μg/ml, 0.5μg/ml, 1μg/ml, 5 μg/ml, 10 μg/ml, 50 μg/ml,  and 100 μg/ml. 

Tubes were tumbled during 48 hours at room temperature (22-24°C)

Analysis by LSC (no information about analytical method parameters)

Findings :
Table B.7.2.1-2:  Adsorption process of imazalil - 8 agricultural soils 

	Location
	Kessel 
	Grootrees
	Ekeren-Laar
	Watervliet
	Haacht
	Tongeren
	Dronten
	Ekeren

	Soil type
	sand
	loamy sand
	sandy loam
	loam
	silt loam
	silt
	silty clay loam
	silt loam

	pH(KCl)
	4.1
	4.3
	6.7
	7.0
	5.8
	6.1
	7.4
	7.2

	Organic Carbon (%)
	0.70
	3.85
	4.39
	2.71
	2.70
	2.42
	3.25
	5.01

	CEC (meq/100 g soil)
	10.7
	12.0
	30.7
	25.6
	22.3
	11.5
	35.8
	28.6

	Adsorption
	Kfa
	28.9
	80.0
	137.6
	187.8
	187.9
	110.0
	111.8
	195.3

	
	1/na
	0.9870
	0.7189
	0.7972
	0.9055
	0.9294
	0.8379
	0.8860
	0.9507

	
	KOC
	4152
	2080
	3134
	6918
	6951
	4537
	3436
	3901


Conclusions : 

The mean value of KOC is 4389 (SD = 1623). According to Mc Call  imazalil can be considered as immo​bile in soil, irrespec​ti​ve of the soil charac​teristics.

B.7.2.2 Column leaching studies with the active substance and relevant metabolites (Annex IIA 7.1.3.1; Annex IIIA 9.1.2.1)
Column leaching studies with fresh residue were realized on two soils (sand and loam). Studies with the metab​olites are not required since the metab​olites account for less than 10 % of the active substance added in the aerobic degradation study. 

On the leaching of imazalil (R 23979) and its transformation products in soil. (Van Leemput L., et al., 1985)

Guidelines :
Study according to Helling, C.S., and Dragun, J.:Soil leaching tests for toxic organic chemicals, in: Test protocols for envi​ronmental fate and move​ment of toxicants.Proceedings of the 94th Annual Meeting of the Associati​on of Official Analytical Chemists, October 21, 22, 1980, Washington, P 43-88. Association of Official Analytical Chemists, Arlington, 1981.

GLP :
No, study before July 25, 93

Material and Methods :
Imazalil sulphate with 14C label at the ethyl carbon was used.

Two soil samples with fresh imazalil residue were studied :

- Soil from Kessel  (soil characteristics : sand, uncultivated soil, pH(KCl) = 4.1, organic matter content = 0.81 %)

- Soil from Watervliet  (soil characteristics : loam, agricultural soil, pH(KCl) = 7.0, organic matter content = 2.71 %)

Leaching columns were assembled from 20 stainless steel interlocking rings (h = 25 mm, Æ : 42 mm) 

Imazalil was applied on the top of the column at a dose equivalent to 1440 g/ha. 6 ml 5 10-3 M CaSO4 per  hour during 72 hours were applied (equivalent to 23.2 - 29.1 cm precipitation)

Analysis by LSC (limit of determination = 10 μg imazalil/kg dry soil)

Findings :
The radioactivity was recovered mainly in the segment 0-2.5 cm  (95.7 %) for the Watervliet loam, in the segment 0-2.5 cm (84.5 %) and segment 2.5-5cm (6.8 %) for the Kessel sand. No radioactivity was detected from  the  segment 7.5-10 cm to the bottom of the column and in the leachate.

The leaching tendency of imazalil is expressed by means of the average leaching depth and the retention coefficient.

Table B.7.2.2-1 : The range of depth of penetration and its standard deviation for imazalil-derived residues on soil columns at room temperature.

	Test system
	Pene​tra​ti​on depth (cm) ± SD (cm)
	Reten​tion 

coef​ficient (penetra​tion depth/

preci​pitation equi​valent)

	Continuous lea​ching - fresh residue
	
	

	sand from Kessel
	1.50 ± 0.77
	0.065

	loam from Wa​tervliet 
	1.29 ± 0.41
	0.044


Conclusions :
Average transfer distances are always very small (less than 2 cm). Imazalil (fresh residue) can be considered as immobile.

B.7.2.3 Aged residue column leaching (Annex IIA 7.1.3.2; Annex IIIA 9.1.2.1)
On the leaching of imazalil (R 23979) and its transformation products in soil. (Van Leemput L., et al., 1985)

Guidelines :
Study according to Helling, C.S., and Dragun, J.:Soil leaching tests for toxic organic chemicals, in: Test protocols for envi​ronmental fate and move​ment of toxicants.Proceedings of the 94th Annual Meeting of the Associati​on of Official Analytical Chemists, October 21, 22, 1980, Washington, P 43-88. Association of Official Analytical Chemists, Arlington, 1981  

GLP :
No, study before July 25, 93

Material and Methods :
Imazalil sulphate with 14C-label at the 2-ethyl carbon was used.

Two soil samples with aged imazalil residue were studied :

- Loam soil with a 30 days aged imazalil residue: Watervliet loam was treated with imaza​lil at a rate of 10 mg imazalil per kg oven-dry soil, equivalent to 20 kg a.s./ha, and incubated for 30 days at 25°C in a soil metabolism system.

 - Loam soil with a 366 days aged imazalil residue: Imazalil residue incubated for 366 days in soil. The applicati​on rate was 5  mg imazalil per kg oven-dry soil, equivalent to 10 kg a.s./ha and the incubati​on had been carried out at 25 ° C in a soil metabo​lism system.

Leaching columns were assembled from 20 stainless steel interlocking rings (h = 25 mm, Æ : 42 mm). Top segment was filled up with the soil containing aged residue; other segments contained soil free of residue.

A continuous leaching and an intermittent leaching were carried out:

-Continuous leaching was carried out on the 30 days aged resi​due and the 366 days aged residue soil:  a flow of 6 ml 5 10-3 M CaSO4 per  hour was distributed over the soil for 72 hours; Pre​ci​pi​ta​tion equivalent ranged from 26.4 to 27.3 cm; Leaching rate ranged from 8.85 to 9.05 cm/day.

-Intermittent leaching was  carried out on the 30 days aged residue soil: a flow-rate of 6 ml 5 10-3 M Ca​SO4 per hour was distributed for 75 minutes on each of the 45 consecutive  days. Precipitation equivalent was 21.5 cm; Leaching rate was 0.48 cm/day.  (soil characteristics : loam, agricultural soil, pH(KCl) = 7.0, organic carbon content = 2.71 %)

Analysis by LSC (limit of determination = 10 μg imazalil/kg dry soil

Findings :
The radioactivity was recovered mainly in the segment  0-2.5 cm  (55.7-68 %) and segment 2.5-5 cm (3.8-14.2 %) In the case of 30 day aged residue, small amounts of radioactivity were detected in segments (5-15 cm). No radioactivity was recovered under segment 5-7.5 cm when 366 days aged residue was applied. It is expected that in the first 30 days of aging, imazalil was transformed to metabolite R 14821 which is more polar and more mobile than the parent compound. After 366 days this metabolite had disappeared and most part of the residue was in the form of immobile soil-bound residue. No identifiication of the residue was made in oder to verify this hypothesis.

The leaching tendency of imazalil is expressed by means of the average leaching depth.

Table B.7.2.3-1 : The range of depth of penetration and its standard deviation for imazalil-derived residues on soil columns at room temperature. (The replicates with the most important penetration were chosen to illustrate the leaching behaviour)

	Test system
	Pene​tra​ti​on depth (cm) ± SD (cm)
	Reten​tion coef​ficient

	Continuous lea​ching
	
	

	30-days aged residue
	1.67 ± 1.55
	0.066

	366-days aged resi​due
	1.48 ± 0.76 
	0.055

	Interminent lea​ching
	
	

	30-days aged residue
	1.81 ± 1.13 
	0.078


Conclusions :
The leaching of imazalil is limited and it can be considered that the a.s. is immobile in soil.

B.7.2.4 Lysimeter and field leaching studies (Annex IIA 7.1.3.3; Annex IIIA 9.1.2.2)
Lysimeter and field leaching studies are not required since the studies of mobility and leaching show that imazalil is immobile in soil.

B.7.3.1 Summary of behaviour in soil (Annex IIIA 9.1.3)
- The routes of degradation of imazalil were studied in a lab test. It was shown that no metabolite had a concentration higher than the threshold value of 10 % of the initial active substance concentration. After one year a large amount of imazalil was transformed to CO2 (21.6%) and soil bound residue (32.4 %).

- The notifier provides one study of aerobic metabo​lism in laboratory  (DT50 of 80 days and DT90 more than 1 year) . 3 studies of dissipation in the field were made in Germany (DT50 of  4-5 days and DT90 of 54-68 days)

 Studies investigating the rate of de​gradation in other experimental conditions were missing (2 other soils in the lab, at 10°C, on formu​lations)​.

- The adsorption-desorption studies and the fresh and aged residue leaching studies made on several soils in the lab show that imazalil is immobile in soil and will have no impact on the ground water.
Table B.7.3.1-1  : Summary of the behaviour of imazalil in soil

	Test soil
	Test system
	Results
	References

	Soil type
	Soil pH
(KCl)
	CEC meq/

100g soil
	Organic carbon con​tent (%)
	
	
	

	Watervliet

lo​am 
	7.0
	25.6
	2.71
	Aerobic flow through soil meta​bolism at 25°C (laborato​ry)
	Maximum con​tent of metaboli​te R 14821 = 5.7% of the intial a.s. dose at day 115 (*)

DT50 = 80 days

DT90 > 1 year
	 (Van Leem​put L., et al., 1984)

	Goch-

Niers​walde

silt-loam (**)
	5.5
	49.8
	2.3
	Soil dissipation  testing 

(cultivated field, bare soil - 1 year)
	DT50 = 5 days

DT90 = 68 days
	(Van Leemput L., 1996)

	Meissner-Vockerode

loam (**)
	5.0
	40.5
	1.5
	
	DT50 = 5 days

DT90 = 58 days
	

	Obernburg silt loam (**)
	7.1
	49.0
	1.2
	
	DT50 = 4 days

DT90 = 54 days
	

	Study with 4 soils
	
	
	
	Adsorption-desorp​tion test 

(laborato​ry)
	mean of the KOC = 5482 (SD = 1694)
	 (Van Leem​put L., et al., 1987)

	Study with 8 soils
	
	
	
	Adsorption test (la​boratory)
	mean of the KOC = 4389 (SD = 1623)
	 (Van Leem​put L., et al., 1986)

	
	
	
	
	Fresh residue 

lea​ching
	Penetration depth (cm) - continuous leaching
	(Van Leemput L., 1985)

	Kessel

sand
	4.1
	10.7
	0.81
	
	1.50 ± 0.77
	

	Watervliet

loam
	7.0
	25.6
	2.71
	
	1.29 ± 0.41
	

	Watervliet

loam
	7.0
	25.6
	2.71
	Aged residue 

co​lumn leaching
	Penetration depth (cm)

continuous leaching :  1.67 ± 1.55 

intermittent lea​​ching : 1.81 ± 1.13


	


(*) molecular formula : see figure B7.1.1.1-1

(**) : Textural class according to German classification

B.7.3.2 Predicted Environmental Concentration in soil (PECs) (Annex IIIA 9.1.3)
The PEC soil were calculated in the case of foliar sprays on roses and cucurbits, assuming that

- DT50 =  5 days (value from the dissipation study in field)

- soil density = 1.5 g/cm3
- soil layer is 5 cm deep

- 50 % of the application dose attains the soil

The calculation was made for the highest dose : 450 g/ha in roses and for cucurbits, another typical use of imazalil with a lower application rate of 75 g/ha.

Table B.7.3.2-1 : PEC soil in μg a.s./kg soil - Scenarios of foliar sprays (roses and cucurbits)

	Time after

ap​pli​cations (days)
	Roses
	Cucurbits

	
	single application

(450 g a.s./ha)
	maximum number of applications (5 X 450 g a.s./ha)
	single application

(75 g a.s./ha)
	maximum number of applications (12 X 75 g a.s./ha)

	0
	300
	1500
	50
	600

	1
	261
	1306
	44
	522

	2
	227
	1137
	38
	455

	4
	172
	862
	29
	345

	7
	114
	568
	19
	227

	14
	43
	215
	7
	86

	21
	16
	82
	3
	33

	28
	6
	31
	1
	12

	50
	0
	1
	0
	1

	100
	0
	0
	0
	0


An estimation of the residue in soil was made by the notifier Janssen Pharmaceutica with similar applications, but taking into account the dissipation of the active substance between the treatments and during winter (when no treatments are made)

Technical and Registration support Agrovet - Memo (Van Leemput L., 1995)  

Revision of the memo (Van Leemput, 1996)

Reference :
Gibaldi, M. and Perrier, D.: Pharmacokinetics. Second edition, revised and expanded. Drugs and the Phar​maceuti​cal Sciences, Volume 15 (Swar​brick, J.ed.) Mar​cel Dekker, Inc., New York, 1982 

Estimation method :
The residues of imazalil were estimated in soil at harvest or at the time of sowing or planting succeeding crops by means of a mathematical model. For this purpose the soil dissipation parameters, as observed in the field study descri​bed, were adopted. 

Two application scenarios, believed to be those resulting in the highest soil burdens, namely the treatment of cucurbits (scenario 1) and of roses (scenario 2) with the 200 EC for​mulation, were considered. It is assu​med that repeated treat​ments are given during a 180-day period; thereafter a 180-period free of treatment follows before the next growing sea​son initi​ates. The characteristics of these treatments are given in table B.7.3.2-2

The concentration pattern during both application scenarios and in the treatment-free period following the growing season, was modelled with a two-compartment first order depletion, as used in the soil dissipation study.

Table B.7.3.2-2 : Characteristics of the treatment scenarios considered.

	Application scenario
	Dose 

(g a.s./ ha for a single 

ap​plication)
	​Number of treatments per growing sea​son
	Interval in days be​tween the treat​ments, assuming a 180-day gro​wing sea​son.

	scenario 1

cucurbits
	75
	12
	15

	scenario 2

roses
	450
	5
	36


Findings :
Table B.7.3.2-3 :  Estimated soil concentrations after a growing season and at the beginning of the succee​ding season for the following  4 years

	
	Maximum concentration rea​ched im​mediately af​ter the last treatment
	Concentration at the begin​ning of a growing season.

	
	g a.s./ha
	mg/kg soil *
	g a.s./ha
	mg/kg soil*



	scenario1

cucur​bits

year 1

year 2

year 3

year 4
	149.5

151.4

151.5

151.5
	0.249

0.252

0.253

0.253
	12.2

12.5

12.5

12.5
	0.020

0.021

0.021

0.021

	scenario2

roses

year 1

year 2

year 3

year 4
	602.5

609.3

609.8

609.8
	1.004

1.016

1.016

1.016
	33.8

34.7

35.1

35.1
	0.056

0.058

0.059

0.059


*: assuming distribution in the top 5 cm and soil bulk density of 1.2 g/cm3, or 600 000 kg soil per hectare

Conclusions :
The maximum soil concentration observed after the last treat​ment in the season, as well as at the beginning of the succeeding crop, postulates a high rate of dissipation of imazalil from the soil compart​ment.

B.7.4 Fate and behaviour in water (Annex IIA 7.2.1; Annex IIIA 9.2)
B.7.4.1 Hydrolysis rate of relevant metabolites, degradation and reaction products (Annex IIA 7.2.1.1)
As mentioned under point B.2.9.1, aqueous imazalil solutions of 20 mg/l  were incubated at pH 5, 7 and 9 at 25 °C in the dark for periods up to 61 days. All of the imazalil was recovered at the end of the incubation period. No alteration product was detected.

B.7.4.2 Direct phototransformation of relevant metabolites, degradation and reactions products in water (Annex IIA 7.2.1.2) 
No specific information about the metabolites phototransformation was given. Nevertheless a study evaluating the phototransformation of imazalil with identification of its metabolites was submitted.

On the photolysis of imazalil (R 23979) in the aquatic environment. Artificial sunlight experiments (Van Leemput L., et al., 1988)

Guidelines :
No guideline specified.

GLP :
No, study before July 25, 93

Material and Methods :
Photolysis was studied by artificial sunlight irradiation of 10 mg/l solution of 14C- imazalil sulphate in buffer pH 7, buffer pH 7:acetone 98:2, and membrane sterilized water of the Leibeek brook. Samples were irradiated by xenon burner (light intensity is equivalent to approximately double the energy of natural sunlight)  for 0 to 144 hours at 30 °C. Parent and metabolites were analyzed by reversed phase radio-HPLC. Photo​products were identified by GC-MS. 

Findings :
- In buffer  the level of parent product steadily declined with time exposure. The major photoproducts were F-I (very polar fraction which concen​tra​tion increa​sed during the photo​lysis process to rea​ch 72.2 % of the initial radioactivity after 144 hours) and F-II (polar fraction which concentra​tion reached 8.8 % after 144 hours)  

- In buffer:acetone, the major photoproducts were the F-I (68.7 % after 72 hours) and F-II (8.6 % after 72 hours). The transformation of imazalil is complete after 36 hours. The degradation patterns in buffer and buffer:a​ce​tone were similar, although the rates of transfor​ma​tion were higher in the buffer:acetone. 

-In Leibeek water,  imazalil was progressively transformed, initially at a faster rate than in buffer, but never​the​less detectable amounts of the fungicide were present at the end of the exposure (9 % after 144 hours).

The major photoproducts were the fractions F-VII (36.8 %) and F-V (18.3%).

The rate of degradation of imazalil is influenced by the presence of acetone which is a photosensitizer. The percen​tages of total radioactivity recovered are relatively low in the buffer pH 7 (65.4 - 95.1 %) and in the brook water (66.0 - 87.5 %). According to SETAC, the test has to be made at a temperature of 20°C

Tentative scheme of the phototransformations pathways of imazalil in aqueous systems : see figure B.7.4.2-1

Conclusions:
DT50 for imazalil was 3.2 hour in buffer:acetone, 18.15 hours in Leibeek water, 36.1 hours in buffer (pH 7). Transformations involved the oxidation, scission and degradation of the imidazole ring and the removal of the propenyl group;  At longer irradiation times photoproducts occurred in very polar fractions. The latter products were ultimately mineralized. The photoproducts had structural similarities to known animal metab​olites of imazalil.

Figure B.7.4.2-1 : Proposed photochemical transformation pathways of imazalil

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


B.7.4.3 Ready biodegradability of the active substance (Annex IIA 7.2.1.3.1)
Ready biodegradability studies are not required since the water/sediment study gives the evidence that the a.s. is not ready biodegradable.

B.7.4.4 Water/sediment study (Annex IIA 7.2.1.3.2)
Two studies were performed to investigate the fate of imazalil in the aquatic compartments of the environ​ment (soil, brook sediment, sludge from waste water treatment plant) under aerobic and anaerobic conditions

On the trans​for​ma​tion of 3H-ima​zalil (R 23979) under labo​ratory con​diti​ons si​mu​lating aqua​tic envi​ron​men​tal com​part​ments. (Van Leemput L., et al., 1983)

Guidelines :
Test according to Guth, J.A.: The study of transformations. Chapter 5. In " Interactions between Herbicides and the Soil (Hance, R.J. ed.). Academic Press, London, 1980. 

GLP :
No, study before July 25, 93.

Material and Methods :
5 mg imazalil sulphate (3H label at the 2-ethyl carbon )/ l aqueous phase was used. Information about the stability of the H label was submitted.

Three mixed phase flow-through metabolism systems  were incubated at 25 °C with continu​ous aeration. during 90 days. The incubation medium contained yeast extract and mineral amendment. Samples were taken at days  2, 14, 23, 30, 44, 63, 70 and 90 

the systems were 

- Leibeek brook wa​ter/brook sediment

- Watervliet soil/ water

- Beerse sludge so​lids/sludge filtrate

Findings :
Dissipation of imazalil from the aqueous phase and distribution of imazalil over the aqueous phase and the solid phase are re​ported in tables B.7.4.4-1 to B.4.7.4.4-3.

Table B.7.4.4-1 : Relative amounts of unchanged imazalil and metabolites (as a percentage of the initial dose) at various sam​pling times in the aqueous phase and in the solid phase of Leibeek brook water/ Leibeek sediment, incubated at 25°C with3H-imazalil under aerobic conditions. 

	Incubation system
	Fraction of incubate
	t = 2 days
	t = 14 days
	t = 44 days 
	t = 90 days

	Leibeek brook water/ Leibeek sediment
	Total aqueous phase
	26.6
	10.4
	10.7
	11.8

	
	Parent imazalil
	25.2
	6.1
	4.8
	4.2 

	
	Sum of metabolites
	1.3
	4.3
	5.9
	7.4

	
	Total solid phase
	47.1
	56.9
	61.2
	53.5

	
	Parent imazalil
	46.3
	56.2
	60.4
	51.7

	
	Sum of metabolites
	0.8
	0.7
	0.7
	1.7 

	
	Sum of aqueous and solid phases
	73.7
	67.3
	71.9
	65.3


Table B.7.4.4-2 : Relative amounts of unchanged imazalil and metabolites (as a percentage of the initial dose) at various sam​pling times in the aqueous phase and in the solid phase of Beerse sludge, incubated at 25°C with3H-imazalil under aerobic conditions.

	Incubation system
	Fraction of incubate
	t = 2 days
	t = 14 days
	t = 44 days 
	t = 90 days

	Beerse sludge / sludge filtrate
	Total aqueous phase
	13.3
	13.0
	17.6
	23.5

	
	Parent imazalil
	11.1
	6.7
	5.4
	9.5

	
	Sum of metabolites
	2.2
	6.7
	12.3
	13.3

	
	Total solid phase
	67.1
	69.9
	51.4
	36.8

	
	Parent imazalil
	65.8
	66.1
	48.6  
	34.4  

	
	Sum of metabolites
	1.2
	3.9  
	2.6
	2.4

	
	Sum of aqueous and solid phases
	80.4
	82.9
	69.0
	60.3


Table B.7.4.4-3 : Relative amounts of unchanged imazalil and metabolites (as a percentage of the initial dose) at various sam​pling times in the aqueous phase and in the solid phase of the Watervliet soil/water system, incubated at 25°C with3H-imazalil under aerobic conditions.

	Incubation system
	Fraction of incubate
	t = 2 days
	t = 14 days
	t = 63 days 
	t = 90 days

	Watervliet soil / water
	Total aqueous phase
	24.4
	9.5
	10.1
	12.4

	
	Parent ima​zalil
	23.1
	8.0
	6.3
	7.1 

	
	Sum of metabolites
	1.3  
	1.4
	3.7 
	5.2

	
	Total solid phase
	36.1
	63.6
	64.1
	60.7

	
	Parent ima​zalil
	33.4 
	61.4
	60.6  
	58.3

	
	Sum of metabolites
	1.3  
	2.2
	3.1
	2.2

	
	Sum of aqueous and solid phases
	60.5
	73.1
	74.2
	73.1


Adsorption onto sediment and suspended particles (> 0.2 μm) is the main route of dissipation of imazalil from the aqueous phase. The DT50 water is less than 2 days for the three incubation systems

The sediment is the compartment of concern : at the end of the incubation period (90 days) respectively 53.5, 36.8 and 60.7 % of the initial dose is present in the solid phase. More than 90 % of those fractions is unchanged imazalil.

Imazalil in the aqueous phase is transformed to more polar products. No metabolite was present in concentration > 10% of the initial concentration. The presence of these metabolites pointed to an inherent biodegradability of imazalil in aqueous environmental compartments. 

The volatilization seems negligible.

Conclusions :

The use of imazalil sulphate, the photoconditions, the agitation of the jars by a magnetic stirrer and the fluctuations of the percentage of total recovery (drop to 60 %) are limitations for the interpretation of the results especially for the rate of degradation.

Figure B.7.4.4-1: Position of the imazalil label - Metabolites recovered in the water/sediment studies

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


On the anae​robic aqua​tic trans​for​ma​tion of ima​zalil. (Sterkens, P., et al. 1991)
Guidelines :
Study according to : Howard, P. H., Sikka, H. C. and Banerjee, S.:

Test methods for the determination of organic chemicals in the aquatic environ​ment. In: " Test protocols for Environmental Fate & Movement of Toxicants. Proceedings of a Symposium, Association of Official Analytical Che​mists, 94th Annual Meeting, October 21-22, 1980, Washington DC.   

GLP :
The test has been conducted according to the principles of GLP.

Material and Methods :
Two replicates with a loam  soil/water mixture and two with a sediment/brook water mixture. Soil and sediment incubates contained 10 g solid phase and 500 ml aqueous phase. A pre-incubation of 28 days was performed in order to establish anaerobic conditions.

After adding imazalil (initial imazalil concentration = 5 mg/ l aqueous phase) and after the different periods of incu​bation (2, 4, 8, 12, 16, 20, 25, 29, 34, 40,43, 48, and 52 weeks) radioactivity of the sample was determined. Imazalil with 14C label at the 2-ethyl carbon was used.

Findings :
Table B.7.4.4-4 : Partitioning of imazalil (in % of initial radioactivity) as a function of time, in the volatiles, the aqueous phase and the solid phase of the soil/water  system.  Only the values at the beginning of the incubation (t = 0), after two weeks (t = 14 days), at the time where ap​proximately 50 % imazalil is dissipated (t = 56 days), at a twofold of that time point (t = 112 days) and at the end of the incuba​tion period (t = 364 days) are reported.

	Fraction of incubate
	Incubation time (days)

	
	0
	14
	56
	112
	364

	Volatiles
	0.00
	0.05
	0.40
	0.94
	6.88

	Total aqueous phase
	78.9
	49.6
	42.5
	28.9
	14.5

	Imazalil
	82.9
	48.9
	35.6
	13.9
	0.8

	Sum of the metabolites
	-
	-
	1.7
	4.6
	4.4

	Total solid phase
	21.0
	55.9
	40.2
	39.5
	59.9

	Imazalil extractable
	6.6 
	10.0
	16.0
	12.4
	6.6 

	Sum of extractable metabolites 
	2.8
	9.8 
	3.3
	3.3
	1.7

	Unextractable residu 
	0.32
	12.3
	11.2
	18.1
	27.2

	Total of volatile, aqueous phase and solid phase
	99.9 
	105.5
	83.1
	69.3 
	81.3


Imazalil disappeared from the aqueous phase by partitioning to the solid phase and by transformation in solid phase. Part of the imazalil -derived substances became unextractable. Transformation products account for more than 5% of the input dose. High decline in total recovered radioactivity is an indication that imazalil related radioactiviy, possibly products as methane, passed through the trapping train.

Table B.7.4.4-5 : Partitioning of imazalil (in % of initial radioactivity) as a function of time, in the volatiles, the aqueous phase and the solid phase of the sedi​ment/brook water system. Only the values at the beginning of the incubation (t = 0), after two weeks (t = 14 days), at the time where ap​proximately 50 % imazalil is dissipated (t = 56 days), at a twofold of that time point (t = 112 days) and at the end of the incuba​tion period (t = 364 days) are reported.

	Fraction of incubate
	Incubation time (days)

	
	0
	14
	56
	112
	364

	Volatiles
	0.00
	0.01
	0.23
	0.96
	5.04

	Total aqueous phase
	63.8
	44.3
	35.0
	25.6
	12.3

	Imazalil
	66.0
	44.3
	29.5
	14.0
	0.6

	Sum of the metabolites
	-
	-
	1.7
	4.1
	4.5

	Total solid phase
	43.9
	68.1
	75.0
	77.2
	49.2

	Imazalil extractable
	22.3
	30.8
	35.9
	36.2
	12.5

	Sum of extractable metabolites 
	4.5
	10.7
	3.1
	2.7
	2.5

	Unextractable residu 
	0.62
	2.67
	15.7
	24.3
	31.9

	Total of volatile, aqueous phase and solid phase
	107.7
	112.4
	110.2
	103.7
	66.5


Conclusions :
Half-life of the parent imazalil was 54 days in the soil/water system and 53 days in the sediment/water system. Complete mineralization occurred only to a small extent. 

The agitation of the jars by a magnet and the low percentage total recovery are limitations for the interpretation of the results especially for the rate of adsorption and the degradation processes.

B.7.4.5 Degradation in the saturated zone of active substance, metaboli​tes, de​gradati​on and reaction  products (Annex IIA 7.2.1.4)
The substance is immobile in soil and will not attain the saturated zone by leaching.Studies on the po​ten​tial degradation of imazalil and of metabolites in the saturated zone are not required for the evaluation on the environ​mental fate and behaviour of this sub​stan​ce.

B.7.5.1 Summary of the behaviour in water (Annex IIA 7.2.1)
Table B.7.5.1-1 : Summary of the behaviour in water 

	Test medium (soil, sediment, wa​ter)
	Test system
	Results
	References

	Me​dium type
	 pH
	Organic carbon​ con​tent (%)
	
	
	

	Citrate buffer
	5, 7, 9 
	-
	Hydrolysis rate of ima​zalil


	No metabolite found after 61 days at 25 °C in the dark


	Van Leemput L., et al., 1982)

	
	
	
	Direct 

phot​otrans​forma​tion  of imazalil ​ (0-114 hours - 30°C)


	
	Van Leemput L., et al., 1988)

	Phosphate/ citric acid buffer
	7
	-
	
	Very polar fractions F-I (72.2 %) and F-II (8.8 %) at t = 144 hours
	

	Phosphate-Citric acid buffer/

 aceto​ne (98/2)
	7
	-
	
	Complete 

trans​for​mati​on of ima​za​lil after 36 hours. Frac​ti​ons F-I (68.7 %) and F-II (8.6 %) at t = 72 hours
	

	Leibeek brook​water


	7.54
	-
	
	Fractions F-VII (36.8 %), F-V (18.3 %) and imazalil (9.6%) at t = 144 hours


	

	
	
	
	aerobic 

wa​ter/se​di​ment study (labora​tory)
	
	(Van Leemput L., et al., 1983)

	Leibeek brook 

sedi​ment

/brook water
	5.1 (*)

7.43
	4.00

-
	
	Adsorption onto sedi​ment and suspended particles (> 0.2 μm) is the main route of dissi​pation of imazalil from the aqueous phase. The DT50 water is less than 2 days for the three incu​bation systems

- Very poor radioactivity recovery
	

	Sludge

so​lids/sludge filtrate
	-

7.15
	(**)

-
	
	
	

	Watervliet soil/water
	7.0 (*)
	066
	
	
	

	
	
	
	anaerobic 

wa​ter/se​di​ment study (labora​tory)
	
	(Sterkens, P., et al. 1991)

	Watervliet soil/water
	7.5 (*)
	2.55
	
	half-life in whole system = 54 days
	

	Leibeek brook sedi​ment

/brook water
	5.6 (*)

-
	2.61

-
	
	half-life in whole system = 53 days

poor recovery of radioactivity
	


(*) pH(KCl)
(**) : value not given 

B.7.5.2 Predicted Environmental Concentrations in surface water and in ground water (PECsw, PECgw) (Annex IIIA 9.2)
 The PECsw were calculated assuming that :

- The foliar sprays for the application outdoor are the only uses of imazalil susceptible to contaminate surface water. Two scenarios as worst case were choosen : 

the application of 450 g a.s./ha in roses as representative of small arbusts and ornamentals;

the application of 75 g a.s./ ha on gherkins​​ as representative of the field crops 

- The PEC was determined in the cases of direct application and application at 5 m of the water surface

- The water mass is 30 cm deep.

- The half-life of imazalil in water is 2 days, due to the rapid adsorption on the sediment.

- BBA drift values were taken (Ganzelmeier et al., 1995)

Table B.7.5.2-1 : PECsw for direct application and drift of foliar spray applied in roses and strawber​ry outdoors (mg a.s./l)

	Time after

ap​pli​cations (days)
	Roses (450 g a.s./ha)
	Gherkins (75 g a.s./ha)

	
	direct applica​tion (drift = 100 %) (*)
	drift from 5 m of the surface water 

(drift = 5 %)


	direct applica​tion (drift = 100 %) (*) 
	drift from 5 m of the surface water 

(drift = 0.6 %)

	0
	0.150
	0.0075
	0.025
	0.0002

	1
	0.106
	0.0053
	0.018
	0.0001

	2
	0.075
	0.0038
	0.013
	0.0001

	4
	0.038
	0.0019
	0.006
	0

	7
	0.013
	0.0007
	0.002
	0

	14
	0.001
	0.0001
	0
	0

	21
	0
	0
	0
	0

	28
	0
	0
	0
	0

	42
	0
	0
	0
	0


(*)  : The values of PEC in the overspray situation are mentioned only to help the reader but don't reflect a practical exposure since imazalil is not  intended to be used at water surface.

PEC ground water: From the high KOC , it may be inferred that leaching to groundwater is improbable. Therefore it is not necessary to calculate the PECgw.

B.7.6 Fate and behaviour in air (Annex IIA, 7.2.2; Annex IIIA 9.3)
The estimated half-time of imazalil is 1.8 hour as mentioned under point 2.10. 

B.7.7 Predicted environmental concentrations in air (PECa) (Annex IIIA 9.3)
Calculation of PECair was not performed since imazalil has a low volatility and a low persistence in air.

(See points B.2.1.5 and B.2.1.6)

B.7.8 Definition of the residue (Annex IIA 7.3)
The degradation of imazalil does not lead to environmentally significant residues in soil, water and air. 

So, the residue is defined as the parent substance itself. 

B.7.9 Monitoring of the active substance and metabolites in the environment ( Annex IIA 7.4)
No data were available.
B.7.10 References
See Annex A, section A.1.7

ANNEX B

Imazalil

B.8 Ecotoxicology

B.8.1.1 Acute oral toxicity (Annex IIA 8.1)
Acute oral toxicity of imazalil technical in ring-necked phe​asants. (Van Ravenstyn Ch., 1986) 

Guidelines :
Experimental protocol was  in accordance with the requirements of the Environmental Protection Agency guideline 71.1 and can be accepted.

GLP :
Report of the study in accordance with the GLP available at this time.

Material and Methods :
The study was conducted to determine the LD50 value of imaza​lil technical (purity : 97.5%) when orally administe​red once (in gelatin capsules). Groups of 5 male and 5 female ring-necked phea​sants (16-20 weeks) were exposed to 4 concentrations (250, 500, 1000, 2000 mg/kg bw + one control). General observations (days 1 to 14), body weight (days 3, 7, 14), mortality (days 1 to 14), toxic signs. 

Findings :
No death occurred at 250 and 500 mg/kg. At the higher doses of 1000 and 2000 mg/kg, all deaths occurred within four days of dosing. At 250 mg/kg reduction of activity was observed during 4 hours after treatment.

From 500 mg/kg dose and to higher doses lethargy and ataxy were observed. At 1000 and 2000 mg/kg weight reduction was observed 3 days after the administration of the active substance.

Conclusions :
 LD50 of 2000 mg/ kg bw.; Non Observed Effect Level < 250 mg/kg bw. for ring necked-pheasants (Phasi​anus colchicus).  In accordance with Annex II of the Directive the acute toxicity  should be determined for the mallard duck or for a quail species.

Additional information :

On the other hand, a bibliographic reference (Hotchkiss B., 1989) mentioned a DL50 of 510 mg/kg bw  for the Japanese quail.

B.8.1.2 Avian dietary toxicity (Annex IIA 8.1.2)
Eight day dietary LC50 study of imazalil technical on mallard duck (Beavers J.B. 1979)

Guidelines :
The study complied to a great extent with the OECD guideline 205 and is acceptable.

GLP :
GLP study.

Material and Methods :
The study was conducted to determine the acute LC50 of  ima​zalil technical (99.8 % purity). Ducklings were exposed to imazalil and dieldrin (laboratory standard) for 5 days and then maintained on toxicant-free diet for an additional 3 days. Groups of 10 ducklings were exposed to 6 concentrations of imazalil (316, 562, 1000, 1780, 3160,  5620 mg/kg food + one control).

General observations, mortality and body weight (days 1 to 8), toxic signs were reported.

Findings :
At 562 mg/kg level coordination loss and weakness were observed. Lethargy occurred on the highest doses (3160 and 5620 mg/kg). At the level of 5620 mg/kg reduction of the food consumption and weight loss occurred.

Conclusions :
The acute LC50 of imazalil > 5620 mg/kg food. Non Observed Effect Concentration = 316 mg/kg food. 

B.8.1.3 Subchronic and reproductive toxicity (Annex IIA 8.1.3)
Reproduction study of imazalil technical grade in mallard ducks by oral administration through the diet (Teuns G. 1991)

Guidelines :
Study in compliance with the requirements of U.S.A. Environ​mental Protection Agency​ gui​deli​nes and the OECD guideline 206 (1984).

GLP :
the study is GLP.

Material and Methods :
The study was conducted to determine and assess the potential effects on reproduction of mallard duck (Anas platyrhynchos). Imazalil (98.1 % puri​ty) was administered orally in the food before and during onset of laying. 5 pens of 2 males and 5 females per dose group (140 individuals) we​re expo​sed orally to 3 concen​trati​ons of imazalil  (250, 500, 1000 mg/kg food + one control) for a period of 22 weeks. Ducklings were observed during two additio​nal weeks. Feed of the ducklings didn't contain imazalil. Obser​va​ti​ons were perfor​med accor​ding to the guideli​nes require​ments.   
Findings :
Imazalil technical grade when given continuously in the food for a period of at least 22 weeks was well tolerated and in​duced no mortality of the parents at 250, 500, 1000 mg/kg food.  Dosing at 1000mg/kg food resulted in maternal toxicity as evidenced by a decreased body weight. Major effects on the reproduction are summarized in the follo​wing table.

Table B.8.1.3-1 : Major effects of imazalil on the reproduction of the mallard duck

	Imazalil level in the food of the parents
	0 

mg/kg food
	250 mg/kg food
	500 mg/kg food 
	1000 mg/kg food

	Eggs production (number of eggs per dose le​vel)
	1170
	1081
	1037
	599

	Embryos viabi​lity (14 days) (%)
	91.99
	88.19
	79.97
	84.52

	Hatched eggs (%)
	72.97
	73.83
	62.36
	64.72

	Morta​li​ty of the duc​klings (14 days)  (%)
	97.6
	98.27
	97.49
	93.73


Conclusions :
Due to the important decrease of the embryos viability and hatched eggs at the levels of 500 and 1000 mg/kg the Non Observed Effect Concen​tra​tion is fixed to 250 mg/kg food. 

B.8.1.4 Acute oral toxicity of the preparation (Annex IIIA 10.1.1)
The study is not required  since the TERa and TERst for foliar spray formulations are 130 and 431 calcula​ted accor​ding to a worst case scenario unlikely to occur in the nature (Songbird only eating  small seeds and insects in a rose crop sprayed with the highest recommended application rate of imazalil.).

B.8.1.5 Supervised cage or field trials (Annex IIIA 10.1.2) 
In the case of seed dressing the study is required since TERlt attains the threshold value of 5.

The study is not required if we only take into account the use of  foliar spray formulations. In this cases the TERa and TERst are130 and 431 calcula​ted accor​ding to a worst case scenario (Songbird only eating  small seeds and insects in a rose crop sprayed with the highest recommended application rate of imazalil.). The threshold values of TERa and TERst are fixed to 10.

B.8.1.6 Acceptance of bait, granules or treated seeds by birds (palatabi​lity test)  (Annex IIIA 10.1.3)
The test is not required since the TERa in the case of seed dressing formulation is higher than the threshold value of 10 (TERa = 34). 

3.8.1.7 Effects of secondary poisoning (Annex IIIA 10.1.4)
The study is not required since imazalil doesn't accumulate in fish and earthworms and therefore can not contami​nate the food of birds by this way.

B.8.1.8 Summary and risk assessment for birds (Annex IIIA 10.1)
Table B.8.1.8-1 : Summary of effects of imazalil to birds.

	Test species
	Test System
	Duration of 

expo​sure
	Results 


	References

	ring-necked phe​a​sant (Phasi​anus col​chicus)
	single dose appli​ca​tion
	single dose
	LD50 = 2000 mg a.s./kg bw
	(Van Ravenstyn C. 1986)

	Japanese quail
	single dose appli​ca​tion
	single dose
	LD50 = 510 mg a.s./kg bw
	(Hotchkiss B., 1989)

	mallard duck (Anas 

platyrhyn​chos) 
	short-term feeding test 
	5 days
	LC50 > 5620 mg/kg food
	(Beavers J.B. 1979)

	mallard duck (Anas 

platyrhyn​chos) 
	long-term 

fee​ding test (reproduc​tion)
	22 weeks
	NOEC = 250 mg/kg food
	(Teuns G.1991)


The risk assesssment for birds is based on the following assumptions :

- The seed dres​sing formu​la​ti​ons (e.g. FUN​GAF​LOR 50 LS) are susceptible to contaminate the feed of birds. The initial residue on seed was estimated to 50 mg a.s./kg, based on label recommen​da​ti​ons, which stipula​tes a maxi​mum rate of 100 ml of FUN​GAFLOR 50 LS (50 g/l) per 100 kg seed. 

- The formulation for foliar sprays (e.g. FUNGAFLOR 100 EC, FUNGAFLOR 200 EC) of cucurbits, roses, orna​men​tals, peppers, tomatoes  are suscepti​ble to contami​nate the feed of the birds when applied out​doors. As mentio​ned by the notifier foliar sprays are mainly applied in glas​shouses (95 %) and we can assume that the risk to birds is relatively low. We choose the following worst cases for the applications rates of foliar sprays outdoors. 75 g a.s./ha for cucurbits (150 ml FUNGAFLOR 100 EC/ 100 l water - 500 l water/ha in doc L III)​​. The notifier mentioned an application dose rate of 450 g a.s./ha for the roses.

- The other formulations for fruit storage protection and wound-healing treatments have no impacts on birds. 

- The residues values expected after spraying are in accordance with the method of Hoerger and Kenaga (1972).

- In order to consider the worst case, it is assumed that the animals feed only on contami​nated material.

Table B.8.1.8-2 : Estimated initial concentration of imazalil in potential feed of birds and mam​mals

	Target crop
	Application rate (g a.s./ha)
	Estimated initial residues (mg a.s./ kg food)

	
	
	Small insects
	Large insects 
	Seeds

	Seed dressing
	not applicable
	-
	-
	50  

	Cucurbits
	75
	2.17
	0.20
	2.17

	Roses
	450
	13.05
	1.21
	13.05


Table B.8.1.8-3 : Estimated oral uptake of imazalil by birds

	Target crop
	Bird type
	food consu​med
	food 

consump​tion 

(% bw)
	Max. daily 

in​take (mg a.s./kg bw / day)

	seed dressing
	songbird
	protected seeds
	30
	15

	seed dressing 
	pheasant
	protected seeds
	10
	5.0

	roses
	songbird
	seeds
	30
	3.91

	
	
	small insects
	30
	3.91

	
	
	large insects
	30
	0.36

	cucurbits
	songbird
	seeds
	30
	0.65

	
	
	small insects
	30
	0.65

	
	
	large insects
	30
	0.06


Table B.8.1.8-4 : Toxicity exposure ratios (TER's) for mammals exposed to imazalil  - worst cases

	Bird type
	food 

con​su​med
	Effect 

con​centration 
	Estimated Theorical Ex​posure 
	Type of TER
	Toxicity Exposure Ratio 

	songbird
	protected seeds
	510 mg a.s../kg bw
	15 mg a.s./kg bw
	TERa = LD50/ETE
	34

	
	
	5620 mg a.s./kg feed
	50 mg a.s./kg feed
	TERst = LC50/ETE
	112

	
	
	250 mg a.s./kg feed
	50 mg a.s./kg feed
	TERlt = NOEC/ETE
	5

	pheasant
	protected seeds
	2000 mg a.s./kg bw
	5 mg a.s./kg bw
	TERa = LD50/ETE
	400

	
	
	5620 mg a.s./kg feed
	50 mg a.s./kg feed
	TERst = LC50/ETE
	112

	
	
	250 mg a.s./kg feed
	50 mg a.s./kg feed
	TERlt = NOEC/ETE
	5

	songbird
	small insects (crop : roses)
	510 mg a.s./kg bw
	3.91 mg a.s./kg bw
	TERa = LD50/ETE
	130

	
	
	5620 mg a.s./kg feed
	13.05 mg a.s./kg feed
	TERst = LC50/ETE
	431

	
	
	250 mg a.s./kg feed
	13.05 mg a.s./kg feed
	TERlt = NOEC/ETE
	19


- All the TER concerning the effects of imazalil in the case of foliar sprays  are far above the threshold values of 10 for the TERa and TERst, and 5 for the TERlt. It is concluded that foliar sprays have no impact on the birds.

- For the seed dressing , The values of TERlt attain the threshold value of 5. It is therefore necessary to have more information concerning the effects of imazalil when applied as seed treatment.

B.8.2 Effects on aquatic organisms (fish, aquatic invertebrates, algae) (Annex IIA 8.2; Annex IIIA 10.2)

B.8.2.1 Acute toxicity of the active substance and metabolites, degrada​tion or reacti​on products to fish (Annex IIA 8.2.1)
The acute toxicity of imazalil was determined for two fish species : the rainbow trout and  the zebra fish.

The acute toxicity of imazalil for the rainbow trout (Salmo gairdneri). (Weytjens D. et al., 1989).

Guidelines and GLP :
Study in compliance with the requirements of the OECD guideline 203. Since the reque​sted EEC C1 method is based on the OECD guideline No. 203, the test is in com​pliance with the requested EEC method C1.

GLP study.

Material and Methods :
A flow-through fish test was used to determine the acute toxicity of imazalil to rain​bow trout. 10 trouts per dose were exposed during 96 h to 5 concentra​tions (0.56, 1.0, 1.8, 3.2, 5.6 mg/l + one control) of imazalil (base + sulphate salt, due to the low solu​bi​lity of the ima​zalil base).

Findings :
Fishes subjected to 3.2 mg imazalil per litre were in a bad condition and, all except one died during expo​sure.Fishes from the 5.6 mg/l dosage group were immediately in a bad condition. Five fishes died within 2 hours of exposure. The remaining fishes died within 24 hours of expo​sure.   

Conclusions :
Based on analytically measured concentrations the LC50-96 h of imazalil for the rainbow trout is 1.48 mg/l ; the NOEL is 0.56 mg/l.

The acute toxicity of Imazalil (R 23979) for the Zebra fish (Brachydanio rerio). (Weytjens D., et al., 1988).

Guidelines and GLP :
Study in compliance with the requirements of the OECD guideline 203. Since the reque​sted EEC C1 method is based on the OECD guideline No. 203, the test is in com​pliance with the requested EEC method C1.

GLP study.

Material and Methods :
A semi-static fish test was used to determine the acute toxicity of imazalil to the zebra fish. 10 zebra fishes per dose were exposed during 96 h to 5 concentra​tions (0.56, 1.0, 1.8, 3.2, 5.6 mg/l + one control) of imaza​lil base  with one control.

Findings :
Up to 0.56 mg imazalil per litre, there was no significant effect on the behaviour of the fish in compari​son with the control group. In a few fish in the 1 and 1.8 mg/l do​sage group, loss of equilibrium was observed at the end of the 96 hours exposure period. Fish surviving ex​posure to 3.2 mg imazalil per litre were in a bad condition during the whole test. Upon exposure to an imazalil concen​tration of 5.6 mg/l, fish responded by rotary movements and loss of equili​bri​um. Death followed within a few days of exposure.

Conclusions :


The LC50-96 h of imazalil for the Zebra fish (Brachydanio rerio) was 2.75 mg/l. The NOEC is 0.56 mg/l.

B.8.2.2 Chronic toxicity (28 day) to juvenile fish  (Annex IIA 8.2.2.1)
In the case of foliar sprays outdoor with repeated applications during the growing season, risk of continuous or repeated exposure exists. It is therefore necessary to investigate the chronic toxicity of the active substance 

B.8.2.3 Fish early life stage toxicity (Annex IIA 8.2.2.2)
In the case of foliar sprays outdoor with repeated applications during the growing season, risk of continuous or repeated exposure exists. It is therefore necessary to investigate the chronic toxicity of the active substance 

B.8.2.4 Fish life cycle test (Annex IIA 8.2.2.3)
In the case of foliar sprays outdoor with repeated applications during the growing season, risk of continuous or repeated exposure exists. It is therefore necessary to investigate the chronic toxicity of the active substance 

B.8.2.5 Bioaccumulation potential in fish (Annex IIA 8.2.3)
Environmental Assessment Report  -  Revised  version: The bioaccumulation of Imazalil (R 23979) in the Rainbow trout (Salmo gairdneri). (Weytjens D. et al., 1995) 

Guidelines :
The flow-through test for the investigation of bioaccumulation of substances in fish, OECD No. 305E

GLP :
GLP study.

Material and Methods :
This study was performed to determine the BCF, depuration rate constants and uptake rate constants. 96 Rainbow fish (Salmo gairdneri)  were exposed during 11 days to 2 concen​trations (0.025 and 0.25 mg/l + one control) of imazalil technical grade (base  + sulphate; Because the solubility of the imazalil base was too low to prepare the required stock solutions, a sufficient amount was transformed to the sulphate salt).  (Equivalence of imazalil base and its salts was discussed by Van Leemput, 1987)

The experimental data were processed accordingly with the appropriate kinetic equations, i.e. a sum of two first-order equations (two first-order de​pletion phases α and β)

Findings :
	Initial imazalil concentra​tion
	0.025 mg/l
	0.25 mg/l

	Depuration rate constants (1/hour)
	α = 0.5303 ± 0.2525

β = 0.0254 ± 0.0023


	α = 0.149 ± 0.0121

β = 0.016 ± 0.0026

	Half-lives (hours)
	T1/2 α = 1.4

T1/2 β = 27.7
	T1/2 α = 4.7

T1/2 β = 43.3

	Uptake rate constant (1/hour)
	14.3
	5.5  

	BCF = concentration in fish at t = 168 h /median con​centra​tion in medium 
	1.050/0.01645 = 63.8
	10.0/0.2055 = 48.7


Conclusions :
BCF of imazalil in the Rainbow trout was in the range of 48.7 to 63.8. This was far below the values predic​ted by the equations based on the octanol-water coefficient.​(see B.2.14) Ima​zalil was rapidly elimina​ted and/or transfor​med by the fish. Terminal elimination half-life was in the range 27.3 - 43.3 hours. Fish eliminated and transformed imazalil which prevented a build-up in the tissues. 

B.8.2.6 Acute toxicity to aquatic invertebrates (Annex IIA 8.2.4)
One study on water-flea was performed. Studies on other aquatic invertebrates were not performed since imazalil is not used on  surface water.

The acute toxicity of Imazalil (R 23979) in the water-flea (Daphnia magna). (Weytjens D., 1990)

Guidelines :
Study in compliance with OECD-guideline No. 202.

GLP :
GLP study.

Material and Methods :
4 test tubes with 5 daphnids each per concentration were used. The daphnids were exposed to 6 con​cen​trati​ons (1.8, 3.2, 5.6, 10, 18, 32 mg/l + one control) of imazalil technical grade (purity :  97.6 %) during 48 hours. The number of mobile animals was recorded after 24 and 48 h. 

HPLC analysis was performed and proved that nominal concentrations were reached throughout the test

Findings :
EC50  24 hours : 6.3 mg/l (confidence limits : 6.3 - 6.3)

EC50  48 hours : 3.5 mg/l (confidence limits : 2.6 - 4.7)

NOEC 24 and 48 hours < 1.8 mg/l




Conclusions :
The study is acceptable. Imazalil is toxic to Daphnia magna
B.8.2.7 Chronic toxicity to aquatic invertebrates (Annex IIA 8.2.5)
In the case of foliar sprays outdoor with repeated applications during the growing season, risk of continuous or repeated exposure exists. It is therefore necessary to investigate the chronic toxicity of the active substance.

B.8.2.8 Effects on algal growth (Annex IIA 8.2.6)
Two studies on algae were performed. Only the study by Van Ginneken (1996) is conform to the protocol and will be taken into account in the final evaluation.

The effect of Imazalil (R 23979) on the growth of the unicellular green alga Selenastrum capricornutum. (I. Van Ginneken, 1996)

Guidelines :
Study in compliance with OECD guideline 201

GLP :
Yes

Material and methods :
Unicellular algae Selenastrum capricornutum were exposed to 5 concentrations (0.3, 0.6, 1.2, 2.4 and 4.8 mg/l + one control) of imazalil technical (purity  97.0%) during 72 hours. All concentrations and control in triplicate. Measured concentrations were 0.234, 0.457, 0.940, 1.485, 3.303 mg/l. Test under continuous illumination at 25 ± 1 °C.

Findings :
EbC50 - 72 h (EC50 based on growth) = 0.87 mg/l (based on measured concentrations)

ErC50 - 72 h (EC50 based on growth rate) = 1.20 mg/l (based on measured concentrations)

NOEC - 72 h  = 0.457 mg/l (based on measured concentrations)

Conclusions :
The study is conform. Imazalil is very toxic to alga Selenastrum capricornutum
The effect of Imazalil (R 23979) on the growth of the unicel​lular green alga Selena​strum capricornutum. (D. Weytjens D.et al., 1995)  (test end : June 1988)

Guidelines 
Study in compliance with OECD guideline 201 which is equivalent to the requested EEC C3 method. The test is in compliance with the reque​sted EEC me​thod C3, except for two points :

- According to the EEC-guideline C3, the duration of the test should be 72 hours. The algal growth inhibiti​on test, as des​cribed in report R 23979/AA/Sc, lasted 7 days. The reason for this extension was that after 72 hours the plateau phase of the growth curve was not yet reached.

- The EEC-guideline C3, states that at least 5 concentrations should be used in a geometric series at a concentration ratio not exceeding 2.2.. In the algal growth inhibition test, described in report R 23979/AA/Sc, concentrations in a geometric series at a concen​tration ratio of 3.2 were used. 

GLP :
GLP study

Material and Methods :
Unicellular algae were exposed to 5 concentrations (1, 3.2, 10, 32, 100 mg/l + one contro​l) of imaza​lil techni​cal grade (purity : 97.6 %) during 7 days.

Findings :
The ErC50 (0- 72 hours) = 3.16 mg/l imazalil. 

The ErC50 (0-120 hours) = 3.3 mg/l imazalil (95 % confidence limits : 2.9-3.6 mg/l).

NOEC = 1 mg imazalil/l

The EbC50 (based on growth) could not be determined since no observati​ons were performed after 24 and 48 hours.

Conclusions :
The test is not acceptable due to the deviations from the protocol (inadequate growth curve and concentrations series)

B.8.2.9 Effects on sediment dwelling organisms (Annex IIA 8.2.7)

Imazalil : Chronic sediment toxicity test using an infaunal insect Chironomus riparius (L.E. Wyness, 1996)

Guidelines :
ASTM Standard guide for conducting sediment toxicity tests with freshwater invertebrates (E-1383-94)

DoE toxicity tests in support of environmental quality standards (Final report DoE 3460 (P) S. Vine & M. Crane)

GLP :
yes

Material and methods :
6 days old Chironomus riparius larvae were exposed to sediment and overlying spiked with a series of concentra​tions of imazalil. The overlying water was replaced continuously under flow through conditions.

20 larvae X 5 replicates for control and solvent control, 20 larvae X 4 replicates per treatment. 7 additional replicates per treatment are dedicated to the analytical determination of the a.s. in water and sediment. The emer​gence of adults insects was recorded daily.

Findings :
Table B.8.2.12-1 : Effects of imazalil on Chironomus riparius - Chronic toxicity test

	
	Treatments

	Nominal concentration in water (mg/l)
	Control 
	Solvent control
	0.002
	0.020
	0.200
	2.000

	Mean concentration in water (mg/l)
	-
	-
	0.009
	0.0114
	0.1776
	2.1240

	Nominal concentration in sedi​ment (mg/kg)
	-
	-
	0.46
	3.27
	23.24
	165.40

	Mean concentration in sediment (mg/kg)
	-
	-
	0.51
	4.29
	27.50
	228.00

	Mean emergence of adults from vessels after 17 days (%)
	92
	97
	104 (?)
	96.5
	96.5
	86.5


Conclusion :
EC50 was not calculated (86.5 % emergence at the highest concentration)

A significant decrease in the emergence of adults was observed at the concentration 2.000 mg/l. Therefore the NOEC = 0.2 mg/l overlying water corresponding to 165.4 mg/kg in sediment

B.8.2.10 Effects on aquatic plants (Annex IIA 8.2.8)
Not required. Imazalil is not a herbicide.

B.8.2.11 Acute toxicity (aquatic) of the preparations (Annex IIIA 10.2.1)
Studies concerning the toxicity of the formulations are required since the formulations contain formulants such as solvents or surfactants which can enhance their toxicity.

B.8.2.12 Microcosm and mesocosm study (Annex IIIA 10.2.2)
The microcosm or mesocosm studies are not required since TERa is >100.

B.8.2.13 Residue data in fish (Annex IIIA 10.2.3)
The study is not required since imazalil doesn't accumulate in fish.

B.8.2.14 Supplementary studies of toxicity to fish and aquatic inverte​brates (Annex IIIA 10.2.4)

No data were provided. 

B.8.2.15 Summary of toxicity to aquatic organisms (Annex IIA 8.2)
Tab. B.8.2.15-1 : Summary of toxicity of imazalil to water organisms

	Test species

	Test system

	Duration of exposure
	Results 


	References

	Rainbow trout  (Sal​mo gairdneri)
	Flow-through fish test (laboratory)
	4 days
	LC50 (96 h) = 1.48 mg a.s./l

NOEC = 0.56 mg/l
	(Weytjens D. et al., 1989).

	Zebra fish  (Brachy​danio rerio) 
	Semi-static fish test (laboratory)
	4 days
	LC50 (96 h) = 2.75 mg a.s./l

NOEC = 0.56 mg/l
	 (Weytjens D., et al., 1988).

	Rainbow trout (Sal​mo gairdneri)
	Flow-through fish test (laborato​ry)
	11 days
	BCF(0.025 mg/l) =  63.8

BCF(025 mg/l) = 48.7
	 (Weytjens D. et al., 1995) 

	Water-flea (Daph​nia magna)
	Acute

im​mobi​lisation test - static

(labo​ratory)
	2 days
	EC50 24 h = 6.3 mg a.s./l 


EC50 (48 h) = 3.5 mg a.s./l

NOEC (24-48 h) < 1.8 mg a.s./l
	 (Weytjens D. 1990) 

	Unicellular green al​ga 
(Sele​na​strum capricor​nu​tum)
	Growth inhibition test (laboratory)
	72 hours
	EbC50 - 72 h = 0.87 mg/l 

ErC50 - 72 h = 1.20 mg/l 

NOEC - 72 h  = 0.457 mg/l
	Van Ginneken, 1996)

	Chironomus ripa​rius
	Chronic toxicity test (laboratory)
	17 days
	NOEC - 17 days = 0.2 mg/l overlying water, corresponding to 165.4 mg/kg in sediment
	(Wyness L.E., 1996)


B.8.2.16 Risk assessment for aquatic organisms (Annex IIIA 10.2)
The following assumptions were made to assess the risks for water organisms :

- The foliar sprays for the application outdoor are the only uses of imazalil susceptible to contaminate surface water and therefore to endanger water organisms. Two scenarios as worst case were choosen : 

the application of 450 g a.s./ha in roses as representative of small arbusts and ornamentals;

the application of 75 g a.s./ ha on cucurbits​​ as representative of the field crops 

- The TER were determined in the cases of direct application and application at 1,  5 and 10 m of the water surface.

- The water mass is 30 cm deep.

Table B.8.2.16-1 : Estimated initial concentrations of imazalil in surface water - Drift scenarios of foliar sprays applied on roses and cucurbits

	Target crop
	Application rate 

(g a.s./ha)


	Distance (m)
	Drift (%)
	Estimated initial co​ncentration (mg a.s./l water)

	Roses 

(shrubs)
	450
	0


	100
	0.150

	
	
	5


	5
	0.008

	
	
	10


	1.5
	0.002

	Cucurbits 

(field crop)
	75
	0
	100
	0.025

	
	
	1


	5
	0.001

	
	
	5


	0.6
	0.00015


Table B.8.2.16-2 :  Theoretical Exposure Ratio for aquatic organisms exposed to imazalil - Drift scenarios of foliar sprays applied on roses and cucurbits

	Target crop
	Distance (m)
	Test species
	Effect 

con​centration
	Estimated initial 

con​centration 

(mg  a.s./l)
	TER

	Roses 

(Shrubs​)
	0
	Rainbow trout
	LC50 (96h) = 1.48 mg a.s./l
	0.150
	10 (*)

	
	5
	
	
	0.008
	197

	
	10
	
	
	0.002
	658

	
	0


	Water-flea
	EC50 (48 h) = 3.5 mg a.s./l)
	0.150
	23 (*)

	
	5
	
	
	0.008
	476

	
	10
	
	
	0.002
	1556

	
	0


	Alga
	ErC50 (72 h) = 0.87 mg a.s./l
	0.150
	6 (*)

	
	5
	
	
	0.008
	116

	
	10
	
	
	0.002
	387

	
	0


	Chironomus riparius (**)
	NOEC = 0.2 mg a.s./l
	0.150
	 1.3 (*)

	
	5
	
	
	0.008
	25

	
	10
	
	
	0.002
	100

	Cucurbits (field crop)
	0
	Rainbow trout
	LC50 (96h) = 1.48 mg a.s./l
	0.025
	59 (*)

	
	1
	
	
	0.001
	1184

	
	5
	
	
	0.00015
	9867

	
	0


	Water-flea
	EC50 (48 h) = 3.5 mg a.s./l)
	0.025
	140 (*)

	
	1
	
	
	0.001
	2800

	
	5
	
	
	0.00015
	23333

	
	0


	Alga
	ErC50 (72 h) = 0.87 mg a.s./l
	0.025
	35 (*)

	
	1
	
	
	0.001
	696

	
	5
	
	
	0.00015
	5800

	
	0
	Chironomus riparius (**)
	NOEC = 0.2 mg a.s./l
	0.025
	8 (*)

	
	1
	
	
	0.001
	200

	
	5
	
	
	0.00015
	1333


(*) : The values of TER in the overspray situation are mentioned only to help the reader but don't reflect a practical exposure since imazalil is not  intended to be used at water surface.

(**) : long term TER

The TERa for the worst case (roses) are high and indicate that imazalil is of low risk for the water organisms (fishes, algae, daphnia). 

The water/sediment studies had shown that the a.s. has a strong tendency to be adsorbed by the sediment and disappears rapidly from the aqueous phase. The TERlt (NOEC Chironomus/ Initial concentration for the worst case) = 25 indicating a low risk for the sediment dwelling organisms.

B.8.3 Effects on other terrestrial vertebrates (Annex IIIA 10.3.1)
Table B.8.3-1 : Summary of effects of imazalil on small mammals. (Values used in the risk assessment)

	Test species
	Test System
	Duration of 

expo​sure
	Results 


	References

	Rat (females)
	Acute oral toxicity
	Single application
	LD50 = 227 mg a.s./kg bw
	(Niemegeers, 1979)

	Rat (females)
	short-term oral toxi​city
	28 days
	NOAEL = 11.3 mg/kg food
	Gur et al.(1990)


The risk assesssment for small mammals is based on the following assumptions :

The risk assessment made in the case of the birds has shown that seed dressing formulations are the most important way of contamination of the food of terrestrial animals. Therefore we investigate the effects of those formulations in the case of small rodents eating protected seeds.

- The initial residue on seed was estimated to 50 mg a.s./kg, based on label recommen​da​ti​ons, which stipula​tes a maximum rate of 100 ml of FUN​GAFLOR 50 LS (50 g/l) per 100 kg seed. 

We also investigate the effects of imazalil on small mammals eating insects in rose crop (Application rate = 450 g a.s./ha)

-The residue values expected after spraying are in accordance with the method of Hoerger and Kenaga (1972). 

- In order to consider the worst case, it is assumed that the animals feed only on contami​nated material.

Table B.8.3-2 : Estimated initial concentration of imazalil in potential feed of birds and mam​mals

	Target crop
	Application rate (g a.s./ha)
	Estimated initial residues (mg a.s./ kg food)

	
	
	Small insects
	Large insects 
	Seeds

	Seed dressing
	not applicable
	-
	-
	50  

	Roses
	450
	13.05
	1.21
	13.05


Table B.8.3-3 : Estimated oral uptake of imazalil by small mammals

	Target crop
	Mammal species
	food consu​med
	food 

consump​tion 

(% bw)
	Max. daily 

in​take (mg a.s./kg bw / day)

	seed dressing
	field-mouse
	protected seeds
	30
	15

	roses
	field-mouse
	seeds
	30
	3.9

	
	shrew
	small insects
	30
	3.9

	
	shrew
	large insects
	30
	0.36

	cucurbits
	field-mouse
	seeds
	30
	0.65

	
	shrew
	small insects
	30
	0.65

	
	shrew
	large insects
	30
	0.06


Table B.8.3-4 : Toxicity exposure ratios (TER's) for small mammals exposed to imazalil  - worst cases

	Mammal spe​cies
	food 

con​su​med
	Effect 

con​centration 
	Estimated 

Theorical 

Exposure 
	Type of TER
	Toxicity 

Exposure Ratio 

	field-mouse
	protected seeds
	227 mg a.s./kg bw
	15 mg a.s./kg bw
	LD50/ETE
	15

	
	
	11.3 mg a.s./kg feed
	50 mg a.s./kg feed
	NOAEL/ETE
	0.23

	shrew
	small insects (crop : roses)
	227 mg a.s./kg bw
	3.9 mg a.s./kg bw
	LD50/ETE
	58

	
	
	11.3 mg a.s./kg feed
	13.05 mg a.s./kg feed
	NOAEL/ETE
	1

	shrew
	small insects (crop : 

cucurbits)
	227 mg a.s./kg bw
	0.65 mg a.s. /kg bw
	LD50/ETE
	348

	
	
	11.3 mg a.s./kg feed
	2.17 mg a.s./kg feed
	NOAEL/ETE
	5


- TERlt in the case of foliar sprays are below the threshold values of 5 : TERlt = 1 in the case of a shrew eating small  insects in a rose field treated with 450 g a.s. /ha. TERlt = 5 in the case of a shrew eating small  insects in a cucurbits field treated with 75 g a.s. /ha.

- TERlt in the case of seed dressing (field vole eating protected seeds) is = 0.23; TERa in this case is just above the threshold value of 10 (15) 

Information concerning the possible risk of imazalil to small mammals after foliar sprays and seed treatment is required.

B.8.4 Effects on bees (Annex IIA 8.3.1; Annex IIIA 10.3.2)
B.8.4.1 Acute oral and contact toxicity to bees (Annex IIA 8.3.1.1)

Laboratory determination of ingestion toxicity to adult honeybees, Apis mellifera L. (Lacy J. et al. 1986)

Guidelines :
Study in compliance with the "Bee Oral Toxicity Test, Working Document D3 of the U.K.  Official Pesti​cides Safety Precautions Scheme".  The protocols in PSPS Working Document D3 comply com​pletely with EPPO 170 guide​lines. 

Variations of the test method, followed in this study, from Working Document D3: 

- Doses were presented in twice the usual volume of sucrose solution per bee. This was to reduce the effects of unpala​tabi​lity and insolubility of imazalil demonstrated in " range fin​ding " tests.

- Imazalil technical gave clear solutions at the concentrations up to 0.05 % w/v (20 μg/bee). Above this concentra​tion it gave cloudy but stable suspensions.

- The temperature was 33 ± 1°C instead of the suggested 25°C. Control mortalities are usually lower at this higher temperatu​re which is closer to the temperature of the co​lo​ny.

GLP :
The study is not GLP nor GEP but is scientifically valid.

Material and Methods :
Adult honeybees Apis mellifera L., taken from a colony of Italian hybrid origin were exposed orally to 9 concentra​tions (5, 10, 15, 20, 30, 40, 50, 70, 100 μg per bee) of ima​zalil technical grade (purity :  97.6 %)  with one positive control (phosalone technical). The bees were divided into cages with 20 indivi​du​als per cage. The cages were provided with 2 fee​ders: one contained 0.8 ml of the test solution and the second contained a weak (5 % w/v) sucrose solution. The second feeders reduce mortality from starvation when feeding  on treatments is slow, without providing a markedly more attractive source of food.   

Findings :
LD50 (48 h - oral) = 35.1 μg/bee

Conclusions :
The test was made according the guideline and can be accepted. According to Atkins, imazalil administered orally is relatively non toxic.

- Laboratory determination of direct contact toxicity to adult honeybees, Apis mellifera L. by Potter Tower applica​tion. (Lacy J. et al., 1986)

- Annex : Imazalil (R 23979) Laboratory determination of direct contact toxicity to adult honeybees, Apis mellifera L. by Potter Tower application. Estimation of the LC50 (Gypen L., 1995)

- Annex : Note to the imazalil registration file, concerning the ingestion toxicity of imazalil to adult ho​neybees Apis mel​lifera L., (Louwagie A. 1995) 

Guidelines :
The Potter Tower test was developed 'in house'. The spray treatment does not comply with neither PSPS nor  EPPO proto​cols but in all other respects the test methods would comply.

GLP :
Study is not GLP. This study was performed prior July 25, 1993, date of implementation of GLP for Plant Protection Products by EEC.

Material and Methods :
Adult honeybees (Apis mellifera L.), taken from a colony of an Italian hy​brid origin were exposed to 11 concentra​tions (0.015, 0.037, 0.074, 0.148, 0.222, 0.296, 0.444, 0.593, 0.741, 1.037 and 1.482 %, rate equivalent to 675 l/ha)  of imazalil technical grade (purity :  97.6 %) with one positive control (phosalone techni​cal). The bees were narcoti​sed and tipped out onto a filter paper petri dish. The dishes were sprayed with the active substance solution at a rate equivalent to 675 litres/ha. Test temperature of 33°C instead of the suggested 25°c. 

Findings :
The LC50 for both 24 and 48 hours was 0.54 g/100ml. Conversion to an LD50 gave an esti​mated value of 39 μg a.s./bee.

Conclusions :
The direct application of the active substance on the thorax was replaced by a pulverisation. This deviati​on has no impact on the quality of the test. T​he test was made according the guideline and can be accepted. According to Atkins, imazalil administered by contact is relatively non toxic.

B.8.4.2 Bee brood feeding test (Annex IIA 8.3.1.2)

The bee brood feeding test is not required since the active substance doesn't act as an insect growth regula​tor.

B.8.4.3 Acute toxicity of the preparation to bees (Annex IIIA 10.4.1)
The test is not required since QHO  and QHC < 50.

B.8.4.4 effects on bees of residues on crops (Annex IIIA 10.4.2)
The test is not required since QHC < 50.

B.8.4.5 Cage tests (Annex IIIA 10.4.3)
The test is not required since QHO  and QHC < 50.

B.8.4.6 Field tests to investigate special effects (Annex IIIA 10.4.4)

The test is not required since  QHO  and QHC < 50 and the active substance doesn't act as an insect growth regula​tor.

B.8.4.7 Tunnel testing to investigate effects of feeding on contaminated honey (Annex IIIA 10.4.5)
The test is not required since QHO  and QHC < 50.

B.8.4.8 Summary of toxicity and risk assessment for bees  (Annex IIIA 10.4)
Table B.8.4.8-1 : Toxicity and risk assessment for bees

	Test species
	Test system
	Results
	Hazard Ratio
	References

	Honeybee 
(Apis mel​lifera L)
	Acute oral toxicity test
	LD50 =  35.1 μg a.s./bee.
	QHO = 450/35 = 12.9
	Lacy J. et al., 1986

	Honeybee 

(Apis mel​lifera L)
	Acute contact toxicity test
	LD50 =  39 μg a.s./bee.
	QHC = 450/39 = 11.5
	Lacy J. et al., 1986


For honeybees the Hazard Ratio is defined as the ratio of the maximum appliation rate per ha  (g a.s. / ha)and the LD50 ( μg a.s./bee). A Hazard Ratio lower than 50 means a low risk for bees; a Hazard Ratio higher than 2500 means a high risk for bees.

The maximum application rate covers the foliar treatment of roses equivalent to 450 g a.s. / ha.

The values of  QHO  and QHC  are below the threshold value of 50, indicating that imazalil is of  low risk risk for bees.

B.8.5 Effects on other arthropods species (Annex IIA 8.3.2; Annex IIIA 10.5)
B.8.5.1 Effects of the active substance on non-target terrestrial arthropods (Annex IIA 8.3.2)
Laboratory  studies were performed to investigate the effects of imazalil on  non-target arthropods species : 

- 1study on a foli​age dwelling predatory species : ladybird (Coccinel​la septempunctata L.)
- 1 study on a ground dwelling predatory species : carabid beetle (Poeci​lus cupreus L.)
 - 2 studies a predatory Hymenoptera (Encarsia formosa)

Study on predatory mite (Typhlodromus) was not provided.

Testing toxicity to beneficial arthropods. Ladybird - Coccinel​la septempunctata L. / Adults according to the BBA Guide​line VI, 23 - 2.1.5.- Fungaflor 200 EC (Kleiner R. et al., 1992a)

Guidelines :
The test was performed in accordance with the BBA Guide​line VI, 23- 2.1.5.. Reference: Pinsdorf, W., Brasse , D. u.a.: Richtlinie für die Prüfung von Pflanzenschutzmitteln auf Coc​cinella sep​tempunctata L.  

In: Richtlinien für die Prüfung von Pflanzenschutzmitteln im Zulassungs​verfahren, Teil VI, 23 - 2.1.5., April 1989. Republished by "der Abteilung für die Prüfung von Pflanzen​schutzmitteln und Anwendungstechnik der Biologis​chen Bun​desanstalt Braunschweig. This method allows the determination of the contact effect in the laboratory. 

GLP :
The study was GLP.

Material and Methods :
Adults of the seven pointed ladybird (Coccinella septempunc​tata L.) were exposed for a period of 14 days to FUNGAFLOR (EC : 200 g a.s./l) sprayed onto glass plates . 50  ladybird beetles (_/_) per testing group were exposed to the imazalil formulation (group 1 : 66 g a.s./ha; group 2 : untrea​ted control). After transfer​ring of the surviving beetles to untreated cages the number of eggs was assessed and the hatching rate (number of hatched larvae per female) was deter​mined over a period of 2 weeks. Mortality (day 1-14), fertility and behaviour (poiso​ning symptoms and anoma​lous behaviour in com​parison to untreated beet​les) were recorded. 

Findings :
The effect on mortality (calculated according to Schneider-Orelli) was 0 %, and the effect in a fertility test, expres​sed as the reduction of hatched larvae per female, was 24.4 %. No abnormal behaviour was observed.

Conclusions :
The application rate used in this test doesn't reflect the highest application rates in the field  (450 g a.s./ha in roses with several applications during the growing season). The test cannot be accepted to evaluate the effect of imazalil on foliage dwelling predatory species. 

Testing toxicity to beneficial arthropods, carabid beetle Poecilus cupreus L. according to the BBA Guideline VI, 23 - 2.1.8.Fungaflor 200 EC (Kleiner R. et al., 1992b)

Guidelines and GLP :
The test was performed in accordance with : Heimbach, U. : Auswirkungen von Pflanzenschutzmitteln auf Images von Poecilus cupreus L. als Vertreter der Familien Carabidae (=Laufkäfer) im Laboratorium .  

in: Richtlinien für die Prüfung von Pflanzenschutzmitteln im Zulassungs​verfahren, Teil VI, 23 - 2.1.8., Juni 1991. 

The study was conducted according to the principles of GLP.

Material and Methods :
The aim of the study was to determine the toxic effects of imazalil (effects on mortality and feeding rate) on carabid beetle Poecilus cupreus L..

5 replicates (3 males and 3 females) per treatment were exposed  to imazalil (FUNGAFLOR 200 EC; 88 g a.s./ha), pyrazop​hos (referen​ce substance : 235 g a.s./ha) and untreated control.

The insects, placed in cages containing sand,  were sprayed  with the test sub​stance, and then observed for 14 days. During this period the food was replaced 3 times. Mortality, feeding rate and behaviour were recorded.

Findings :
There was no effect on mortality (0 % effectiveness calcu​lated according to Schneider-Orelli) and there was no re​duction of feeding rate.

Conclusions :


This test shows that imazalil has no effect on ground dwelling predatory species in the case of the seed dressing treat​ment (the application rate is 10 g a.s./ ha assuming the following rates : 5 g a.s./ 100 kg seed;  200 kg seed/ha)

The application rate used in this test doesn't reflect the highest application rates in the field  (450 g a.s./ha in roses with several applications during the growing season). The test cannot be accepted to evaluate the effect of imazalil on soil dwelling predatory species. 

Laboratory assessment of the toxicity of the fungicide imazalil to the greenhouse whitefly, Trialeurodes vaporario​rum, parasitoid wasp Encarsia formosa. (Degheele D., 1996)

Guidelines :
Study  according to EPPO guideline n° 142

GLP :
No

Material and methods :
Encarsia formosa adults were exposed to imazalil via glass plates. Mortality of the adults and rate of parasitization of host scales were determined. Fungaflor 200 EC was applied on glass plates at the concentrations of 50 and 300 ppm a.s. corresponding to 5 g a.s./ha and 30 g a.s./ha.

Findings :
No mortality nor diminution of  parasitization capacity were observed.

Conclusion :
The application rate is much lower than the GAP (75 g a.s./ha for cucurbits, up to 450 g a.s./ha for roses). It is therefore necessary to receive studies made according to the GAP.

Toxicités relatives de divers pesticides pour Encarsia formosa Gahan (Hym., Aphelinidae) et pour son hôte, Trialeurodes vaporariorum WESW. (Hom., Aleyrodidae) (Delorme et al., 1983)

Guidelines :
Method not in accordance with the method recommended by the Directive 91/414. 

GLP :
No

Material and methods :
The toxicity of 20 pesticides has been studied on the host-parasite couple (Encarsia - Trialeurodes) Long term trials were used under laboratory conditions. Pesticides were applied at all stages of host and parasite development. Imazalil was applied at the following rates (80 g a.s./ha, 160 g a.s./ha, 320 g a.s./ha)

Findings :
- Imazalil causes more than 90 % mortality to adults of Encarsia formosa. 
- At the application rate of 160 g a.s./ha, the reduction of the populations of Encarsia and Trialeurodes are respectively 0.1 an 31.3 %, leading to a balance unfavorable for Encarsia. 
- At the application rate of 320 g a.s./ha, the reduction of the populations of Encarsia and Trialeurodes are respectively 8.8 an 38.9 %, leading to a balance unfavorable for Encarsia
Conclusion :
The conclusion made by the author of the study is the following :” Imazalil could be used in integrated pest manage​ment only if few adults Encarsia are present when imazalil is applied or just after”. It is therefore necessary to receive a valid study investigating the effects of imazalil on the predatory Hymenoptera.

B.8.5.2 Effects of the formulation on non-target terrestrial arthropods (laboratory, semi-field tests) Annex IIIA 10.5.1)
Studies will be required in function of the results obtained in  supplementary lab tests.

B.8.5.3 Effects of the formulation on non-target terrestrial arthropods (field tests) Annex IIIA 10.5.2)
Studies will be required in function of the results obtained in  supplementary lab tests.

B.8.5.4 Summary of toxicity and risk assessment for non-target terrestrial arthropods
Table B.8.5.4-1 : Summary of toxicity of imazalil for non-target terrestrial arthropods

	Test species
	Test system
	Test period
	Results
	References

	Ladybird

(Cocci​nella sep​tempunc​tata L.)
	Mortality and fertili​ty test on artificial substrate (laborato​ry)
	14 days exposition + 14 days 

repro​duction 

pe​riod
	E(mort) = 0 %

E(fecund) = 24.4 %

(66 g a.s./ha - only for cucurbits)
	(Kleiner R. et al., 1992a)

	Carabid beetle (Poeci​lus cupreus L.)
	Mortality test on artificial substrate (laboratory)
	14 days 
	E(mort) = 0 %

(88 g a.s./ha - only for cucurbits)
	(Kleiner R. et al., 1992b)

	Encarsia formosa
	Mortality and parasi​tization test on artifi​cial substrate (labo​ratory)
	7 days
	E(mort) = 0 %

E(parasitization) = 0%

(30 g a.s./ha - 

application rate is too low)
	(Degheele D. , 1996)

	Encarsia formosa - Trialeurodes vapo​rariorum
	Mortality and parasi​tization test on plants (laboratory)
	3 months
	unfavorable effect on the host-parasite ba​lance 

(80-320 g a.s./ha)
	(Delorme et al., 1983)


Arthropods are thought to be exposed to imazalil by two types of formulations.

- The seed dressing formula​tions are susceptible to contaminate the soil arthropods . The test on the carabid beetle shows that this way of exposure is improbable : no effect when applied at a rate ninefold the recom​mended applica​tion rate.

- The foliar sprays used in open field and in glasshouse are a second way of exposure of the non-target arthropods. The tests provided at this stage do not permit to evaluate the impact of the foliar sprays. Sup​plementary studies on soil dwelling predators (with doses in accordance with the highest GAP), foliage dwelling predators (with doses in accordance with the highest GAP), parasitoid mites (e.g. Aphidius rhopalosiphi) and predatory mites (e.g. Typhlo​dromus pyri) are required.

B.8.6 Effects on earthworms (Annex IIA 8.4; Annex IIIA 10.3.6)

B.8.6.1 Acute toxicity to earthworms  (Annex IIA 8.4.1)
The toxicity of ima​zalil to earthworms. The toxicity of ima​zalil to Ei​senia foe​tida in an arti​ficial soil toxicity test. (Van Leemput L.  et al., 1986)

Guidelines :
Artificial soil toxicity test according to the OECD No. 207 guideline; equivalent to OJ L 133.

GLP :
The study was performed prior to July 25, 1993, date of implementation of GLP for Plant Protection Products by EEC. 

Material and Methods :
A preliminary test was performed to evaluate the toxicity of imazalil (soil concentrations between 0 and 1000 mg/kg soil) and two other com​pounds as positive standards (chloroacetamide and copper sulphate)

For the confirmatory test, groups of 10 adult worms (Eisenia foetida) per test batch and con​trol batch were exposed to 8 concen​tra​ti​ons ( soil concentrations of 150, 215, 320, 380, 460, 560, 680 and  820 μg/g oven-dry soil in 4 replicates + 4 control replicates) of imazalil technical grade  (purity > 99%). Assessment of mortality was made  after 7 and 14 days.

Findings :
Worms in contact with sublethal concentrations of imazalil showed signs of hyperactivity and were very sensitive to mechanical stimuli. At concentrations near the LC50 , sur​viving worms were extended and limp, while some of the test species had lost several posterior segments.

The survival was evaluated after 14 days and the following parameters were derived from the the probit analysis

LC50 (14 days) = 541 mg/kg oven-dry soil (95% confidence limits : 511 - 573  mg/kg soil)

LC5 (14 days) = 381 mg/kg soil

LC95(14 days) = 767 mg/kg soil

NOEC = 150 mg/kg soil

The lowest concentration causing 100 % mortality = 820 mg/kg soil

Conclusions :

The test was made according to the OECD guideline and can be accepted.
B.8.6.2 Sublethal effects on earthworms  (Annex IIA 8.4.2)
The study is not required since the calculation of TERlt gives a large margin of safety.

B.8.6.3 Acute toxicity of the formulation to earthworms  (Annex IIIA 10.6.1.1)
The study is not required since the toxicity of the formulations can be predicted on the basis of  the test perfor​med with the active substance and the calculation of the TER. TERa is > 100 (TERa = 902 - worst case situation of 450 ga.s./ha).

B.8.6.4 Sublethal effects of the formulation on earthworms  (Annex IIIA 10.6.1.2)
The study is not required since the toxicity of the formulations can be predicted on the basis of  the test perfor​med with the active substance and the calculation of the TER.

B.8.6.5 Field tests - residue content of earthworms  (Annex IIIA 10.6.1.3)
The study is not required since the TERlt is much higher than 5 (TERlt = 91)

3.8.6.6 Summary and risk assessment for earthworms (Annex III, 10.6.1.1)
Table B.8.6.6-1 : Summary of effects of imazalil to earthworms

	Test species
	Test system
	Test period
	Results

(mg/kg soil)
	References

	Earthworm 
(Ei​senia foetida)
	Acute toxicity test (artificial soil - laboratory)
	14 days
	LC50 =  541

NOEC = 150
	(Van Leemput L.  et al., 1986)


The following assumptions were made to assess the risks for earthworms :

- The foliar spray of imazalil  on roses outdoor at the application rate of 450 g a.s./ ha is considered as the worst case.

- 50 % of the active substance reaches the soil

- The active substance is dispersed in a 5 cm soil layer.

- The soil density is 1.5 kg/dm3
In this case the estimated initial concentration  is 0.300 mg a.s. /kg soil. 

The notifier presented a scenario of 5 applications (5 X 450 g a.s. /ha) during the growing season of the roses. This scenario presen​ted under B.7.3.2 gives the maximum concentration of 1.016 mg a.s./kg soil at the end of the growing season which is considered as the PECs long term.

Table B.8.6.6-2 : Risk assessment for the earthworms

	Test species
	Effect conc

(mg a.s. /kg soil)
	Estimated initial 

con​centration 

(mg a.s. /kg soil)
	TER

	Earthworm 
(Ei​senia foetida)
	LC50 = 541

NOEC = 150
	0.300

1.016
	TERa = 541/0.300 = 1803

TERlt = 150/1.016 = 148


The values of TER are very high even in a very unfavorable worst case (several applications at the highest recom​mended doses during several years). It can be concluded that imazalil is of no risk to earthworms.

B.8.7 Effects on other soil non-target macro-organisms (Annex IIIA 10.6.2)
At this stage it is not possible to evaluate properly the necessity of tests to evaluate the effects of imazalil on soil macro-organisms. Only one determination of DT90 lab was provided (DT90 > 1 year, more than 100 days). Accor​ding to this value of DT90lab it is necessary to provide the study.  But on the basis of the determi​na​tion of DT90 field (DT90 = 68 days, less than 1 year) and the absence of risk for the earthworms it is not necessary to perform the study.

B.8.8 Effects on soil non-target micro-orga​nisms (Annex IIA 8.5; Annex IIIA 10.7)
B.8.8.1 Impact of the active substance on soil microbial activity (Annex IIA 8.5)
The in​fluen​ce of ima​zalil on soil res​pira​tion and on soil ni​tro​gen trans​for​ma​tions at dose rates of 0.1 and 1.0 mg/kg. (Van Leemput L., et al., 1983)

Guidelines :
Reference: Commissie Toelating  Bestrijdingsmiddelen CTB-TL-81.4, H.4 and H.4.1. Wageningen, Neder​land, 1981. acceptable 

GLP :
The study was performed prior to July 25, 1993, date of implementation of GLP for Plant Protection Products by EEC.

Material and Methods :
The influence of imazalil on biochemical transformations in soil was studied at two doses (0.1 mg a.s. /kg soil and 1 mg a.s./kg soil + control) in two Belgian soils.  The imazalil concentrations used are equivalent to application rates of 75 and 750 g a.s. / ha distributed in a 5 cm soil layer;  soil density : 1.5 kg/dm3.  The soil samples were incuba​ted at room tempera​ture (20-23 °C).

Soil respiration study :  Production of CO2 by amended and unamended soil  containing imazalil was monitored during the test period.

Soil nitrogen transformations :  The levels of ammonium, nitrite and nitrate in the soil were monitored during  the test period.

Findings :
Table B.8.8.1-1 :  Soil respiration and  nitrification study : test systems and main results

	Soil
	
	
	
	Test system
	Test 

peri​od
	Results

	Soil type
	pH(KCl)
	CEC
	Organic matter content (%)
	
	
	

	
	
	
	
	Soil respirati​on
	
	

	Lichtaart sand
	4.5
	15.9
	4.7
	unamended soil


	14 days
	No influ​ence of imazalil on CO2 pro​duc​tion

	
	
	
	
	2 g glucose/ kg soil  + 0.45 g  (NH4)2SO4 / kg soil
	48 hours
	Reduction of CO2 to 85-90 % at 0.1 mg/kg soil; to 90-95 % at 1 mg/kg soil

	
	
	
	
	5 g lucerne meal /kg soil


	14 days
	reduction of CO2 production to 80-85 % at 0.1 mg/kg soil  ; to 85-90 % at 1 mg/kg soil. The reduction seems reversible

	Haacht silt loam
	5.8
	22.2
	4.7
	unamended soil


	14 days
	no influence of imazalil on CO2 production

	
	
	
	
	2 g glucose/ kg soil  + 0.45 g  (NH4)2SO4 / kg soil
	48 hours
	no influence of imazalil on CO2 production

	
	
	
	
	5 g lucerne meal /kg soil


	14 days
	no influence of imazalil on CO2 production

	
	
	
	
	Nitrification study
	
	

	Lichtaart sand
	4.5
	15.9
	4.7
	0.1 g (NH4)2SO4 / kg soil 
	10 weeks
	no significant dif​ference of , NH4+ ,NO2- and  NO3- levels

	Haacht silt loam
	5.8
	22.2
	4.7
	0.1 g (NH4)2SO4 / kg soil 
	10 weeks
	no significant dif​ference of , NH4+ ,NO2- and  NO3- levels


Conclusions : 
Imazalil exerted no significant effect on the res​piration or on the nitrifi​cation of a biologically active soil, if applied at the doses of 0.1 and 1 mg /kg soil, equivalent to  application rates of 75 and 750  g a.s. / ha distri​buted in a 5 cm soil layer;  soil density : 1.5 kg/dm3.  The highest dose should be 4500 g a.s./ha ( highest recommended dose in rose crop = 450 g a.s./ ha X 10). 

B.8.8.2 Impact of the formulation on soil microbial activity (laboratory) (Annex IIIA 10.7.1)

Studies to investigate the impact of the formulations on soil microbial activity are not required because the test according to IIA 8.5 was negative and the substance is not used in relation to specific N-fixing crops.

B.8.8.3 Further laboratory, glasshouse or field testing to investigate impact on soil micro​bial activi​ty (An​nex IIIA 10.7.2)
Studies to investigate the impact of the formulations on soil microbial activity are not required because the test according to B.8.8.2 was negative and the substance is not used in relation to specific N-fixing crops.

B.8.8.4 Exposure and risk assessment for non-target micro-organisms
The following assumptions were made to assess the risks to non-target micro-organisms:

- The foliar spray of imazalil  on roses outdoor at the application rate of 450 g a.s./ ha is considered as the worst case. 

- 50 % of  the active substance reaches the soil.

- The active substance is dispersed in a 5 cm soil layer.

- The soil density was 1.5 kg/dm3
- In the case of seed dressing the application rate is equivalent to 10 g a.s./ha ( 5 g a.s./ kg seed ; 200 kg seed /ha)

- The totality of the active substance reaches the soil.

- The active substance is dispersed in a 5 cm soil layer.

- The soil density was 1.5 kg/dm3
Table B.8.8.4-1 : Risk assessment for non-target micro-organisms of the soil

	
	Crop
	Effect

concentration

(mg a.s. kg soil)
	Estimated initial con​centration (mg a.s. /kg soil)
	TER

	Soil respiration

Soil nitrification
	Roses

Roses
	> 1

> 1
	0.300

0.300
	> 3.3

> 3.3

	Soil respiration

Soil nitrification
	Seed dressing

Seed dressing
	> 1

> 1
	 0.013

0.013
	> 75

> 75


There is no impact of the active substance on soil microbial activity at a dose (750 g a.s./ ha) ‘equivalent’ to the highest recommended dose (450 g a.s./ ha). It is very improbable that the totality of this dose will reach the soil after spraying. The other crops are sprayed with lower doses : Cucurbits : 75 g a.s. /ha).

In the case of seed dressing, the impact of imazalil on soil micro-organisms is nihil.

B.8.9 Effects on other non-target organisms (flora and fauna) believed to be at risk (Annex IIA 8.6; Annex IIIA 10.8)

No data were provided.

B.8.10 Effects on biological methods of sewage treatment (Annex IIA 8.7)

On the influence of repeated dosages of imazalil on the ope​ration of a sewage treatment plant. (Peeters, 1980)

Guidelines :
Soap and Detergent Association. test Procedure and Standards; ABS and LAS Biodegradability. J. AM. Oil Chemists Soc. 42 : 986-993. Gui​de​line accepta​ble.

GLP :
This study was performed prior to  July 25, 1993, date of implementation of GLP for Plant Protection Products.

Material and Methods :

The method involves the daily addition of fresh synthetic sewage (1 l) containing the test compound to activated sludge (0.5 l). The obtained mixture is aerated for 23 hours in a closed system; afterwards the sludge is allowed to settle for 30 min. and the supernatant is removed from the sludge unit. Fresh synthetic compounds are added to the remaining sludge and the cycle is repeated. A sludge unit was dosed daily , following the sequence mentioned above, with synthetic sewage containing increasing concentrations of imazalil for 16 consecutive days. Dosing started at 0.10 mg/l  and increased up to 100 mg/l a.s.

Findings 
The addition of imazalil up to 100 mg/l did not seem to influence the measured parameters : COD reduction, CO2 production, microbial growth estimated by the standard count plate method, concentration of solids in the medium.

Conclusions :
It can be concluded that imazalil has no impact on the operation of  a sewage treatment plant up to a concentration of 100 mg/l.

B.8.11 References relied on 
See Annex A, section A.1.8

ANNEX B

Imazalil

B.9 Proposals for classification and labelling

B.9.1 Proposals for the classification and labelling of the active sub​stance (Annex IIA 10)
Table B.9.1-1 : Classification and labelling of  Imazalil made by the Rapporteur

	Classification :
	Xn, R 20/22  Xi, R 41, R 50

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 20/22
	Harmful by inhalation  and if swallowed

	
	R 41
	Risk of serious damage to eyes

	
	R 50
	Very toxic to aquatic organisms

	Safety phrases :
	S 2
	Keep out of reach of the children

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice


Table B.9.1-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of Imazalil

	Proposed 

classification
	Justification

	Xn, R 20/22
	LD50 oral rat between 227 and 769 mg/kg

LC50 inh rat 4 h dust  :  2.43 mg/l

	Xi, R 41
	Imazalil is a moderate eye irritant, but not completely reversible after 21 days

	R 50
	EbC50 - 72 h - Selenastrum capricornutum - (EC50 based on growth) = 0.87 mg/l (measured concentrations)


Note  : 

Proposal for labelling from Janssen  :  Xn, R 22-36, S 13-25-26

Proposal for labelling from Makhteshim  :  Xn, R 22-36, S 2

Proposal for labelling from Sanachem  :  Xn, R 22-38-41, S 2-17-20/21-24/25-26-37/39-46

EEC labelling (12 ATP)  :  Xn, R22-41, S(2-)26

B.9.2a Proposals for the classification and labelling of FUNGAFLOR 500 EC  (Annex IIIA 12.3)
Table B.9.2a-1 : Classification and labelling of FUNGAFLOR 500 EC  made by the Rapporteur

	Classification :
	Xn, R22,  Xi, R 41, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R 41
	Risk of serious damage to eyes

	
	R 51
	Toxic to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


Table B.9.2a-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of FUNGAFLOR 500 EC

	Proposed classification
	Justification

	Xn , R 22
	LD50 oral rat male = 1310 mg/kg; LD50 oral rat female = 403 mg/kg

	Xi, R 41
	moderate ocular irritant but no reversibility observed in 3 rabbits/6 after 14 days (co+e)

	R 51
	based on the toxicity of the a.s. to Selenastrum capricornutum


B.9.2b Proposals for the classification and labelling of FUNGAFLOR 100 EC  (Annex IIIA 12.3)
Table B.9.2b-1 : Classification and labelling of FUNGAFLOR 100 EC  made by the Rapporteur

	Classification :
	Xn, R 22,  Xi, R 43, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R 43
	May cause sensitization by skin contact

	
	R 51 
	Toxic to aquatic organisms

	Safety phrases :
	S 2
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 24
	Avoid contact with the skin

	
	S37
	Wear suitable gloves

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


Table B.9.2b-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of FUNGAFLOR 100 EC

	Proposed  classification
	Justification

	Xn , R 22
	LD50 oral rat male > 2120 mg/kg; LD50 oral rat female = 1982 mg/kg

	Xi, R 43
	has a clear sensitization potential

	R 51
	based on the toxicity of the a.s. to Selenastrum capricornutum


B.9.2c Proposals for the classification and labelling of FUNGAFLOR 50 LS  (Annex IIIA 12.3)
Table B.9.2c-1 : Classification and labelling of FUNGAFLOR 50 LS  made by the Rapporteur

	Classification :
	Xi, R 41, R 52

	Labelling :
	
	

	Hazard symbols :
	Xi
	

	Indication of danger :
	Irritant
	

	Risk phrases :
	R 41 
	Risk of serious damage to eyes

	
	R 52 
	Harmful to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice


Table B.9.2c-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of FUNGAFLOR 50 LS

	Proposed  classification
	Justification

	Xi, R 41
	moderate irritant, not reversible in 2 rabbits/6 after 14 days. 

Cornea opacity in 1 rabbit.

	R 52 
	based on the toxicity of the a.s. to Selenastrum capricornutum


B.9.2d Proposals for the classification and labelling of NECTEC Paste  (Annex IIIA 12.3)
Table B.9.2d-1 : Classification and labelling of NECTEC Paste  made by the Rapporteur

	Classification :
	not classified

	Labelling :
	
	

	Hazard symbols :
	none 
	

	Indication of danger :
	none 
	

	Risk phrases :
	none 
	

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke


Table B.9.2d-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of NECTEC Paste

	Proposed  classification
	Justification

	        
	Not classified

	S 2, S 13, S 20/21
	Those phrases are not specifically required by the Dir 78/631. Nevertheless, they are proposed in order to ensure more safety during the use of this product.


B.9.2e Proposals for the classification and labelling of MAGNATE 50 EC  (Annex IIIA 12.3)
Table B.9.2e-1 : Classification and labelling of MAGNATE 50 EC  made by the Rapporteur

	Classification :
	Xn, R 22, Xi, R36, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R36
	Irritating to eyes

	
	R 51
	Toxic to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


Table B.9.2e-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of MAGNATE 50 EC

	Proposed  classification
	Justification

	Xn , R 22
	LD50 oral rat = 2000 mg/kg; LD50 oral rat female = 1982 mg/kg

	Xi, R 36
	irritant to eyes, reversible after 14 days

	R 51
	based on the toxicity of the a.s. to Selenastrum capricornutum


B.9.2f Proposals for the classification and labelling of SANAZIL 800 EC  (Annex IIIA 12.3)
Table B.9.2f-1 : Classification and labelling of SANAZIL 800 EC  made by the Rapporteur

	Classification :
	Xn, R 22,  Xi, R 41, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R 41
	Risk of serious damage to eyes

	
	R 51
	Toxic to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


Table B.9.2f-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of SANAZIL 800 EC

	Proposed  classification
	Justification

	Xn , R 22
	- On the basis of the LD50 of imazalil

- 15 % methanol in the formulation

	Xi, R 41
	produces severe permanent eye irritation and corrosion

	R 51
	based on the toxicity of the a.s. to Selenastrum capricornutum


B.9.3 References relied on

No specific references
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Appendix E :  Standard Terms and Abbreviations

Part 1    Technical Terms

	A
	ampere

	ACH
	acetylcholine

	AChE
	acetylcholinesterase

	ADI
	acceptable daily intake

	ADP
	adenosine diphosphate

	AFID
	alkali flame-ionization detector or detection

	A/G
	albumin/globulin ratio

	ai
	active ingredient

	ALD50
	approximate median lethal dose, 50%

	AOEL
	acceptable operator exposure level

	AMD
	automatic multiple development

	approx.
	approximate

	as
	active substance

	at. wt.
	atomic weight

	ATP
	adenosine triphosphate

	

	BCF
	bioconcentration factor

	bfa
	body fluid assay

	BOD
	biological oxygen demand

	b.p.
	boiling point

	BSP
	bromosulfophthalein

	BUN
	blood urea nitrogen

	bw
	body weight

	

	c
	centi- (x 10-2)

	°C
	degree celsius (centigrade)

	CAD
	computer aided design

	cd
	candela

	CDA
	controlled drop(let) application

	CEC
	cation exchange capacity

	cf
	confer, compare to

	ChE
	cholinesterase

	cm
	centimetre

	CNS
	central nervous system

	CoC
	code of conduct

	COD
	chemical oxygen demand

	cu
	cubic

	cv
	coefficient of variation

	Cv
	ceiling value

	cyt
	cytogenetic analysis

	

	d
	day

	DL
	racemic (optical configuration, a mixture of dextro- and laevo-; prece​ding a chemical name)

	dlt
	dominant lethal test

	DMSO
	dimethylsulfoxide

	DNA
	deoxyribonucleic Acid

	dnd
	DNA-damage

	dni
	DNA-inhibition

	dnr
	DNA-repair

	dns
	unscheduled DNA-synthesis

	DO
	dissolved oxygen

	DOC
	dissolved organic carbon

	DT
	disappearance time

	DTH
	delayed-type hypersensitivity

	

	EC
	effective concentration

	ECD
	electron capture detector

	ELISA
	enzyme linked immunosorbent assay

	EMDI
	estimated maximum daily intake

	EP
	end-use product

	ERL
	extraneous residue limit

	
	

	F0
	parental generation

	F1 
	filial generation, first

	F2
	filial generation, second

	FID
	flame ionization detector

	f.p.
	freezing point

	FPD
	flame photometric detector

	FPLC
	fast protein liquid chromatography

	

	g
	gram

	GAP
	good agricultural practice

	GC-EC
	gas chromatography with electron capture detector

	GC-MS
	gas chromatography-mass spectrometry

	GC-MSD
	gas chromatography with mass-selective detection

	GEP
	good experimental practice

	GFP
	good field practice

	G.I.
	gastro-intestinal

	GIT
	gastro-intestinal tract

	GL
	guideline level

	GLC
	gas liquid chromatography

	GLP
	good laboratory practice

	GPC
	gel-permeation chromatography

	GPPP
	good plant protection practice

	

	h
	hour(s)

	ha
	hectare

	Hb
	haemoglobin

	HCG
	human chorionic gonadotropin

	hl
	hectolitre

	hma
	host-mediated assay

	HPLC
	high pressure liquid chromatography or high performance liquid chromatography

	HPPLC
	high pressure planar liquid chromatography

	HPTLC
	high performance thin layer chromatography

	HRGC
	high resolution gas chromatography

	Ht
	haematocrit

	

	I50

	inhibitory dose, 50%

	IC50
	median immobilization concentration

	i.d.
	internal diameter

	ID
	ionization detector

	i.m.
	intramuscular

	inh
	inhalation

	i.p.
	intraperitoneal

	IPM
	integrated pest management

	IR
	infrared

	i.v.
	intravenous

	

	k
	kilo

	K
	Kelvin

	kg
	kilogram

	

	l
	litre

	LBC
	loosely bound capacity

	LC
	lethal concentration

	LC
	liquid chromatography

	LC50
	lethal concentration, median

	LCA
	life cycle analysis

	LCLo
	lethal concentration low

	LD50
	lethal dose, median; dosis letalis media

	LDLo
	lethal dose low

	LOAEL
	lowest observable adverse effect level

	LOD
	limit of determination

	LOEC
	lowest observable effect concentration

	LOEL
	lowest observable effect level

	LPLC
	low pressure liquid chromatography

	LSC
	liquid scintillation counting or counter

	LT
	lethal threshold

	

	m
	metre

	M
	molar

	MCH
	mean corpuscular haemoglobin

	MCHC
	mean corpuscular haemoglobin concentration

	MCV
	mean corpuscular volume

	µg
	microgram

	mg
	milligram

	min
	minute(s)

	ml
	millilitre

	MLD
	minimum lethal dose

	mm
	millimetre

	mma
	microsomal mutagenicity test

	mmo
	mutation in microorganisms

	mnt
	micronucleus test

	mo
	month(s)

	mol
	Mol

	m.p.
	melting point

	MP
	manufacturing-use product

	mrc
	gene conversion and mitotic recombination

	MRE
	maximum residue expected

	MRL
	maximum residue level

	msc
	mutation in mammalian somatic cells

	MSDS
	material safety data sheet

	MTD
	maximum tolerated dose

	
	

	n
	normal (defining isomeric configuration)

	NAEL
	no adverse effect level

	n.d.r.
	not dose-related

	NEDI
	no effect daily intake (mg/kg body wt/day)

	NEL
	no effect level

	NERL
	no effect residue level

	NMR
	nuclear magnetic resonance

	no.
	number

	NOAEL
	no observed adverse effect level

	NOEC
	no observed effect concentration

	NOED
	no observed effect dose

	NOEL
	no observed effect level

	NOIS
	notice of intent to suspend

	NPD
	nitrogen-phosphorus detector or detection

	nse
	non standard exposure

	

	o
	ortho (indicating position in a chemical name)

	ODP
	ozone-depleting potential

	OP
	organophosphorous pesticide

	otr
	oncogenic transformation

	

	p
	para (indicating position in a chemical name)

	Pa
	pascal

	2-PAM
	2-pralidoxime

	PC
	paper chromatography

	PCV
	haematocrit (packed corpuscular volume)

	PD
	position document

	PEC
	predicted environmental concentration

	PED
	plasma-emissions-detector

	pH
	pH-value

	PHI
	pre-harvest interval

	pic
	phage inhibition capacity

	PNEC
	predicted no effect concentration

	p.o.
	by mouth

	POW
	partition coefficient between n-octanol and water

	ppb
	parts per billion

	ppm
	parts per million

	ppq
	parts per quadrillion

	ppt
	parts per trillion

	PSP
	phenolsulfophthalein

	PrT
	prothrombin time

	PRL
	practical residue limit

	PT
	prothrombin time

	PTT
	partial thromboplastin time

	

	RAC
	raw agriculture commodity

	RBC
	red blood cell

	Rf
	ratio of fronts

	RL50
	residual lifetime

	RNA
	ribonucleic acid

	rns
	rinsed

	RPM
	reversed phase material

	RRT
	relative retention time

	

	s.c.
	subcutaneous

	SAC
	strong adsorption capacity

	SAP
	serum alkaline phosphatase

	SBLC
	shallow bed liquid chromatography

	sce
	sister chromatid exchange

	SD
	standard deviation

	SE
	standard error

	SEP
	standard evaluation procedure

	SF
	safety factor

	SFC
	supercritical fluid chromatography

	SFE
	supercritical fluid extraction

	SIMS
	secondary ion mass spectroscopy

	sin
	sex chromosome loss and nondisjunction

	slt
	specific locus test

	sp/spp.
	species (only after a generic name)

	SPE
	solid phase extraction

	SPF
	specific pathogen free

	sp gr
	specific gravity

	spm
	sperm morphology

	sq
	square

	SSD
	sulphur specific detector

	SSMS
	spark source mass spectrometry

	STEL
	short term exposure limit

	SVAT
	soil-vegetation-atmosphere transfer

	

	t
	tonne (metric ton)

	TADI
	temporary acceptable daily intake

	TBC
	tightly bound capacity

	TCD
	thermal conductivity detector

	TCLo
	toxic concentration, low

	TD
	thermionic detector, alkali flame detector

	TDLo
	toxic dose low

	tert
	tertiary (in a chemical name)

	TEP
	typical end-use product

	TGAI
	technical grade of the active ingredient

	TLC
	thin layer chromatography

	Tlm
	median tolerance limit

	TLV
	threshold limit value

	TMDI
	theoretical maximum daily intake

	TMRC
	theoretical maximum residue contribution

	TMRL
	temporary maximum residue limit

	TOC
	total organic carbon

	trn
	heritable translocation test

	TWA
	time weighted average

	

	UDS
	unscheduled DNA synthesis

	ULV
	ultra low volume

	UV
	ultraviolet

	

	v/v
	volume ratio (volume per volume)

	

	WBC
	white blood cell

	wk
	week

	wt
	weight

	wt/vol
	weight per volume

	w/w
	weight per weight

	

	yr
	year

	

	<
	less than

	£
	less than or equal to

	>
	greater than

	³
	greater than or equal to



Part 2    Organisations and Publications
	BA
	Biological Abstracts (Philadelphia)

	CA
	Chemical Abstracts

	CAC
	Codex Alimentarius Commission

	CAS
	Chemical Abstracts Service

	CCPR
	Codex Committee on Pesticide Residues

	CIPAC
	Collaborative International Pesticides Analytical Council Ltd

	COREPER
	Comite des Representants Permanents

	EC
	European Commission

	ECCA
	European Crop Care Association

	ECPA
	European Crop Protection Association

	EHCD
	Environmental Health Criteria Document

	EINECS
	European Inventory of Existing Commercial Chemical Substances

	EPPO
	European and Mediterranean Plant Protection Organization

	EU
	European Union

	FAO
	Food and Agriculture Organization of the UN

	FJCMP
	Joint FAO/WHO Food and Animal Feed Contamination Monitoring Programme

	GATT
	General Agreement on Tariffs and Trade

	GIFAP
	Groupement International des Associations Nationales de Fabricants de Produits Agrochi​miques

	IARC
	International Agency for Research on Cancer

	IBT
	Industrial Bio-Test Laboratories

	IMO
	International Maritime Organisation

	IOBC
	International Organization for Biological Control of Noxious Animals and Plants

	IPCS
	International Programme on Chemical Safety

	IR-4
	Interregional Research Project No 4

	ISO
	International Organization for Standardization

	IUPAC
	International Union of Pure and Applied Chemistry

	JECFA
	FAO/WHO Joint Expert Committee on Food Additives

	JMPR
	Joint Meeting of the FAO Panel of Experts on Pesticide Residues in Food and the Environ​ment and the WHO Expert Group on Pesticide Residues (Joint Meeting on Pesticide Residues)

	NATO
	North Atlantic Treaty Organisation

	NCI
	National Cancer Institute (USA)

	NCTR
	National Center for Toxicological Research (USA)

	NGO
	non-governmental organization

	OECD
	Organization for Economic Cooperation and Development

	PAN
	Pesticide Action Network

	RNN
	Re-registration Notification Network

	SCPH
	Standing Committee on Plant Health

	SI
	Systeme International d'Unites

	SITC
	Standard International Trade Classification

	UN
	United Nations

	UNEP
	United Nations Environment Programme

	WHO
	World Health Organization

	WTO
	World Trade Organization

	WWF
	World Wildlife Fund


ANNEX B
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Appendix F :  Preparation (Formulation) Types and Codes 


Preparation (Formulation) Types and Codes*        

	Code   
	Description
	Definition

	AB
	Grain bait
	Special forms of bait.

	AE
	Aerosol dis​penser
	A container-held preparation which is dispersed generally by a propel​lant as fine droplets/particles upon actuation of a valve.

	AL
	Other liquids to be ap​plied undilu​ted
	Self defining.

	BB
	Block baits
	Special forms of bait.

	BR
	Briquette
	Solid block designed for controlled release of active substance​ into water.

	CB
	Bait concentrate
	A solid or liquid intended for dilution before use as a bait.

	CG
	Encapsulated granule
	A granule with a protective or release controlling coating.

	CS
	Capsule sus​pension
	A stable suspension of capsules in a fluid normally inten​ded for dilu​tion with water before use.

	DC
	Dispersible concen​trate
	A liquid homogeneous preparation to be applied as a solid disper​sion after dilution in water.

	DP
	Dustable powder
	A free-flowing powder suitable for dusting.

	DS
	Powder for dry seed t​re​at​ment
	A powder for application in the dry state directly to seed.

	EC
	Emulsifiable concen​trate
	A liquid, homogeneous preparation to be applied as an emul​sion after dilution in water.

	ED
	Electrochargeable li​quid
	Special liquid preparation for electrosta​tic (electrodynamic) spraying.

	EO
	Emulsion, water in oil
	A fluid, heterogeneous preparation consisting of a disper​sion of fine globu​les of pesticide in water in a continuous organic liquid phase.

	ES
	Emulsion for seed treat​​ment
	A stable emulsion for application to the seed either directly or after dilution.

	EW
	Emulsion, oil in wa​ter
	A fluid, heterogeneous preparation consisting of a disper​sion of fine globu​les of pesticide in an organic liquid in a conti​nuous water phase.

	FD
	Smoke tin
	Special form of smoke generator.

	FG
	Fine granule
	A granule in the particle size range from 300 to 2500 µ.

	FK
	Smoke candle
	A smoke generator in the form of a candle.

	FP
	Smoke cartridge
	Special form of smoke generator.

	FR
	Smoke rodlet
	Special form of smoke generator.

	FS
	Flowable con​centrate for seed treatment
	A stable suspension for application to the seed either di​rectly or after dilu​tion.

	FT
	Smoke tablet
	Special form of smoke generator.

	FU
	Smoke gene​rator
	A combustible preparation generally solid, which upon igni​tion relea​ses the active substances in the form of a smoke.

	FW
	Smoke pellet
	Special form of smoke generator.

	GA
	Gas
	A gas packed in pressure bottle or pressure tank.

	GB
	Granular bait
	Special forms of bait.

	GE
	Gas generating pro​duct
	A preparation which generates a gas by chemical reaction.

	GG
	Macrogranule
	A granule in the particle size range from 2000 to 6000 µ.

	GP
	Flo-dust
	Very fine dustable powder for pneumatic application in glass-houses.

	GR
	Granule
	A free-flowing solid preparation of a defined granule size range ready for use.

	GS
	Grease
	Very viscous preparation based on oil or fat.

	HN
	Hot fogging concen​tra​te
	A preparation suitable for application by fogging equip​ment either directly or after dilution.

	KN
	Cold fogging concen​trate
	A preparation suitable for application by cold fogging equip​ment, 
either directly or after dilution.

	LA
	Lacquer
	A solvent based film-forming preparation.

	LS
	Solution for seed treat​ment
	A solution for application to the seed either directly or after dilution.

	MG
	Microgranule
	A granule in the particle size range from 100 to 600 µ.

	OF
	Oil miscible flo​wa​ble (=oil active sub​stan​ces in a mis​cible sus​pen​sion)
	A stable suspen​sion of concentrate fluid inten​ded for dilution in an organic liquid before use.

	OL
	Oil miscible liquid
	A liquid, homogenous prepara​tion to be applied as a homo​genous liquid after dilution in an organic liquid.

	OP
	Oil dispersible pow​der
	A powder preparation to be applied as a suspension after disper​sion in an organic liquid.

	PA
	Paste
	A water based film forming preparation.

	PB
	Plate bait
	Special forms of bait.

	PC
	Gel or paste concen​trate
	A solid preparation to be applied as a gel or a paste after dilution with water.

	PR
	Plant rodlet
	A  small rodlet, usually a few centimetres in length and a few milli​metres in diameter containing active substance.

	PS
	Seed coated with a pes​ti​cide
	Self defining.

	RB
	Bait (ready for use)
	A preparation designed to attract and be eaten by the target spe​cies.

	SB
	Scrap bait
	Special forms of bait.

	SC
	Suspension concen​trate
	A stable suspension of active substance(s) in a fluid (= flowable con​cen​trate) intended for dilu​tion with water befo​re use.

	SE
	Sus​po-emulsion
	A fluid, heterogeneous preparation consisting of a stable dis​per​sion of active substance(s) in the form of solid parti​cles and of fine globules in a continuous water phase.

	SG
	Water soluble granu​les
	A preparation consisting of granules to be applied as a true solu​tion of active substance after dissolution in water but may contain insolu​ble inert ingredients.

	SL
	Soluble con​centrate
	A liquid homogenous preparation to be applied as a true so​lution of the active substance after dilution with water.

	SO
	Spreading oil
	A preparation designed to form a surface layer on applica​tion to wa​ter.

	SP
	Water soluble powder
	A powder preparation to be applied as a true solution of the active subs​tance after solution in water but which may con​tain  insoluble inert ingre​dients.

	SS
	Water soluble powder for  seed treatment
	A powder to be dissolved in water before application to the seed.

	SU
	Ultra low volume (ULV) suspension
	A suspension ready for use through ULV equipment.

	TB
	Tablet
	Solid preparation in the form of small, flat plates for disso​lution in water.

	TP
	Tracking pow​der
	A rodenticidal contact preparation in powder form.

	UL
	Ultra low volume (ULV) liquid
	A homogenous liquid ready for use through ULV equipment.

	VP
	Vapour relea​sing product
	A prepara​tion con​taining one or more volatile ingredients, the vapours of which are released into the air.  Evapo​ration rate normally is con​trolled by using suitable prepara​tions and/or dispen​sers.

	WG
	Water disper​sible granule
	A preparation granule consisting of granules to be applied after disin​tegra​tion and dispersion in water.

	WP
	Wettable pow​der
	A powder preparation to be applied as a suspension after disper​sion in water.

	WS
	Water dispersible pow​der for slurry seed treatment
	A powder to be dispersed at high concentration in water before appli​cation as a slurry to the seed.

	XX
	Others


	

	*based upon the catalogue of Pesticide Formulation types and International Coding Systems, developed by GIFAP in co-operation with the German working group on documentation questions.   (Arbeitsgruppe EDV Pflanzenschutz Versuchswesen).   GIFAP Technical Monograph No 2. 1989.


