fenbutatin oxide 379

FENBUTATIN OXIDE (109)

EXPLANATION

Fenbutatin oxide was first reviewed by the 1977 JMPR for both toxicology and residues.
It was scheduled for a periodic re-evaluation by the 1992 JMPR at which
time the toxicology re-evaluation was conducted. OnMng to the work | oad and
|ate receipt of data, the residue re-evaluation was postponed until 1993

The 1993 Meeting received residue data and information on GAP for nost of
the commodities with current CXLs (although in sonme cases only sunmmary
data) and for several comodities currently w thout CXLs. Extensive GAP
i nformati on for Europe and sonme from nany other parts of the world was al so
provi ded.

The data available to the Meeting included a joint submission to the
1992 JMPR and a 1992 submission to the European Conmmi ssion (EC). Except for
certain studies on apples, grapes, pluns and cucunbers in the joint
subm ssion to the 1992 JWPR, the EC subnission includes (reformatted) nost
of the residue information available for review by the Meting. Less
conprehensive information was provided for critical supporting studies
except processing studies,.
IDENTITY
| SO common nane: fenbutatin oxide

Chemi cal name
| UPAC: bis[tris(2-methyl-2-phenyl propyl)tin] oxide

Cheni cal Abstracts: hexaki s(2-nethyl -2-phenyl propyl ) di st annoxane
Synonyms: SD 14114, SD 14114-U, "Torque", "Vendex", "QOsadan"

Structural fornula:

Mol ecul ar fornul a: CsHs08n,
Mol ecul ar wei ght: 1053
Physical and chemical properties

Pure active ingredient

Vapour pressure: Not volatile. 8.5 x 10°® Nm? at 20°C (Shell)
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Mel ting point: 140- 145 °C (Fi sk, 1991)
Cct anol / wat er
partition coefficient: 1.4 x 10° (log Ky 5.15) (Mel ander, 1988)

Solubility (g/l): wat er 5 x 10°° at 23°C (1977 JWPR)

at 20°C hexane 3.49 (MacDonald et al., 1992a)
et hyl acetate 11.4 (MacDonal d et al., 1992a)
pr opan- 2- ol 25.3 (MacDonal d et al., 1992a)
t ol uene 70.1 (MacDonald et al., 1992a)
benzene 140 (1977 JVPR)
net hanol 182 (MacDonald et al., 1992a)

di chl oromethane 310 (MacDonald et al., 1992a)

Absol ute density

( powder) : 1.31 g cm?® (Fisk, 1991)

Hydr ol ysi s: None up to 30 days in 25°C dark
sterile aqueous sol utions
buffered at pH 5, 7 or 9 (Horne,
1988)

O her properties: (MacDonald et al., 1992b):

EEC Met hod Test Resul t
A7 Fat solubility 1.1 g/100g at 37 °C
A10 Fl ammability none (rnelts)
Al6  Auto-flanmmability none

Techni cal materi al

Purity: 3 97% w w (1977 JMPR).
February-May 1990 5-batch conposite vyielded 98.8%

fenbutatin oxide, other conponents £0.014% except one up
to 0.8% The Meeting was provided with the identity of
t he conponents (Broadbent and Smith, undated).

Formulations

Wett abl e powder: 250 and 500 g ai/kg. Suspension concentrate: 500 and 550 g
ai/l

Dusting powder: 20 g ai/kg. 4L Liquid: 42% ai by weight (4 Ib. ai/gallon =
479 g aill)

USE PATTERN

Several formulations are registered for a variety of crops around the
worl d, including suspension concentrate (SC) formulations at 550 g ai/l,
dustable powders (DP) at 2% wettable powders (WP) at 25 and 50% and
l[iquid formulations (4L) at 42% by weight. These nmy act as contact and
stomach acaricides for the control of various mites in a variety of fruit,
vegetable and field crops. Registered or approved uses were provided in the
formof |abels, |abel translations or GAP provided by national authorities.
Table 1 sunmarizes registered and approved uses in countries for which
supervised trials data were provided or countries whose GAP is nost
rel evant to the conditions of the reported trials.
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Table 1. Summary of fenbutatin oxi de approved and registered uses.
Crop Application PHI Conment s
Country days
For mu- Rat e per No.
[ ation applicn.
kg ai/ha
(g ai/hl)
Appl es
Australia SC (22) as reqd. 2
Austria SC (50) 1 21 31000 |/ ha
Bel gi um WP (25) mul ti 28
SC (27.5) mul ti 28
Canada SU 0.3-0.9 £4* 14 *incl .
pre-bl oom
Cyprus we (30-50) repeat * 14 *after 10-15 d.
Ger many Wp 0. 45 mul ti* 14 *Reregi stration
(30) expect ed 1993
G eece SC (22-27.5) 14
(20) 2-3
Spain (top WP 0.4-1 21
fruit) (25-50)
pome fruit FL 0.4-0.8 1-2
(28-55)
USA 4L 0.6-1.7 14
: 4* * | fall
(same for (lig.) (conc. spray) £ £t30 pheatr?/esta
pears) (15-30)
(dil. spray)
WP 0.8-1.7 14
(conc. spray) same same
(15-30)
(dil. spray)
Bananas
Australia SC 0.2 (£50) as reqd. 1 3400I / ha
CQuat enal a WP (21) 14-21
Spai n SC 0.4-1.1(27.5) 21
Wp 0.4-1.1(25) 21
FL 0.4-0.8 1 21
(28-55)
Beans
France SC (50) 7* *"vi nes"
3* *veg. crops
Cer many WP 0.2-0.3 21
(1 egune veg.) (30)
Net her | ands WP (25) repeat * 7 *after 10-12 d
(gl ass)
Spain (green WP 0.25-0.5 1-3 10 Field or
beans) (25-50) gr eenhouse
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Table 1 (contd.)

Application
Cr op/ PHI
Country (days) Conment s
For mu- Rat e per No.
[ation applicn.
k gai/ha
(g ai/hl)
Citrus
Australia SC (11-25) repeat * 7 *as required
Br azi | SC (30) repeat * 14 *as required
Cyprus WP (30-50) 7
G eece SC (22-27.5) 1
Guat enal a WP (28-50) 14
ltaly SC (50) 60
WP (30-40) 60
Spai n SC (28-55) 21 1500- 20001 / ha
DP 0.4-0.6 15
WP (25-50) 21 1500- 2000l / ha
FL 1.1-3.3 1 21 4000- 6000l / ha
(28-55)
Ur uguay SC (30-40) 14
[conc. spray] (mex./, bet ween sprays
(15-30) 12 no.
[dil. spray]
4L same as WP same as 7 same as WP
(1iqg.) WP
Orange or
tangeri ne
Br azi | SC (40) 14
Cucunber
Bel gi um WP (25) repeat * 3 *after 10-12
(under gl ass) days
Canada (gl ass) WP (25) repeat * 3 * as required
Denmar k WP (25) 3
(under gl ass)
France SC (50) * 3 *fl owering and
during honey
dew
Cer many WP 0.2-0.3 4
(fruiting (30)
veg.)
Hungary (field WP 0.25-0.3 3
or gl ass) (20-50) * *600- 15001 / ha
(rmore dilute
i n greenhouse)
Application
Cr op/ PHI ,
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Country days Conment s
For mu- Rat e per
[ ation applicn. No.
kg ai/ha
(g ai/hl)
Cucunber
Italy SC (50) 30
WP (30-40) 30
Net her | ands WP (25) 3
(gl ass)
Pol and WP 0.25-0.5 repeat * 3 *if necessary
(under cover) (25)
Spai n
(cucurbits) SC 0.4-1.1 8
(28-55)
DP 0.4-0.6 21
WP 0.4-1 10
(25-50)
Swi t zer| and FL 0. 28- 0. 55* 1-3 10 * 28-55 g ai/hl
(gl ass) WP (25) repeat * 3 *after 3-7 days
UK
(25) * 3 gr eenhouse *No
i nformation
Egg pl ant
Bel gi um WP (25) repeat * 3 *after 10-12
(gl ass) days
Net her | ands WP (25) 3
(gl ass)
USA WP or 1.1-2.2 £6 3 £6.7 kg ai/ha
4L liq. per annum
G apes
Austria SC 0.2-0.3 21
(28)
Cyprus WP (30-50) 7
France 5509/ | 0.35 28 Dual pack
applied in mx
(no | abel)
SC (50) * 7 * fl owering and
honeydew
WP 0.5 7 (no I abel)
(50)
Cer many WP (25) £2 28 Reregi stration
expected 1993
Hungary SC 0.6-0.7 10 1200- 1500 I/ ha
Table 1 (contd.)
Application
Cr op/ PHI ,
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Country days Conment s
For mu- Rat e per
[ation applicn. No.
kg ai/ha
(g ai/hl)
G apes
cont'd
Italy SC (50) 45
Wwp (30-40) 45
Net her | ands SC (25) mul ti* 42 * with egg hatch
bl ossomi ng
after harvest
Spai n SC 0.4-1.1 21
(28-56)
WP 0.4-1 21 Field
(25-50)
FL 0.17-0.33
(28-55) 1 21 *up to 56 ¢
Swit zerl and SC 0.6-1.1 21 ai / hl
(28-33)* * same
WP 0.5-1 21
(25-30)
W5* 0.5 *mx, 4.5%f.
(23) oxi de
USA WP 0.7-1.4 28 * 28 d. between
(30-60) £2* appl i cations
4L sane sane sane sane
liq.
Hops
Australia SC (22) repeat * 2 *as required
Cer many WP 0.2-0.9 14
(30)
G eece SC (23-28) 1
Japan WP (16-25) 45
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Table 1 (contd.)
Application
Cr op/ PHI ,
Country days Conment s
For mu- Rat e per
[ation applicn. No.
kg ai/ha
(g ai/hl)
Mel ons
Bel gi um WP (25) 3
France SC (50) * 3 *during
flowering and
honeydew
Ger many WP 0.2-0.3 4
(fruiting veg.) (30)
Net her | ands (25) 3
(incl. glass)
Spai n SC see cucunber 8
(cucurbits) WP see cucunber 10
Swi tzerl and WP (25) 3
(gl ass)
Nuts
Al nonds,
wal nut's
Cyprus WP (30-50) 14
USA WP or 0.7-1.4 £2* 14 * per season;
4L [conc. sprays] 4700 |/ ha
liqg. (15-30) max.
[dil. sprays]
Pecans
USA WP or see al nonds/ * 14 * sane
4L wal nut s £2
liqg./
Peppers
Bel gi um WP (25) 3 * as required
(gl ass) repeat * after 10-12
d.
Denmar k WP (25) 3
(gl ass)
Ger many WP 0.2-0.3 4
(fruiting veg.) (30)
Hungary WP 0. 3* * 600 |/ ha
(paprika, incl. open,
gl ass) 1000- 1500
gl ass
Net her | ands WP (25) 3

(incl. glass)
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Table 1 (contd.)

fenbutatin oxide

Application
Cr op/ PHI ,
Country days Conment s
For mu- Rat e per
[ ation applicn. No.
kg ai/ha
(g ai/hl)
Pear s
Australia SC (11-22) repeat * 2 *as required
Bel gi um WP (25) repeat * 28 *after 15 d.
SC (28) repeat * 28 *after 15 d.
Ger many (pone WP (25) repeat * 14 *after 1-2wk.
fruit) Rer egi stration
expected 1993
Net her | ands WP or (25) 28
SC
New Zeal and WP 0.5-0.9 repeat * 14 *after 7-10 d.
(pome fruit) (20)
Spain (top WP 0.4-1 21
fruit) (25-50)
USA see
appl es
Raspberri es
Net her | ands SC (25) * *pre-bl oom
spray
Pol and WP 0. 5* *750- 1000
I/ ha; pre-
bl oom and
post - har vest
Soya beans
France (beans) SC (50) * 7 * flowering &
during
honeydew
Cer many WP 0.2-0.3 21
(1 egunes) (30)
Spai n (beans) SC 0.4-1.1 8
(28-55)
WP same 10
Stone fruits
Ger many WP 0.5 repeat * 14 *after 1-2 wk
(25)
New Zeal and WP 0.5-0.6" 2-3* 21 *as reqd.
(20) Cct . - Dec.
Pol and WP 0.5 14 500- 1000 1/ ha
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Table 1 (contd.)
Application
Cr op/ PHI ,
Country days Conment s
For mu- Rat e per
[ation applicn. No.
kg ai/ha
(g ai/hl)
Stone fruits
cont"d
Cherries
Cer many WP (25) repeat * 14 * after 1-2 wk
Rer egi stration
expected 1993
Italy SC (50) 30
WP (30-40) 30
Net her | ands SC (25) 42 incl. Mrrello
Spai n FL 0.42-0.83 12 21 Field
(28-55)
USA (sweet WP or 0.8-1.7 £2* 14 *with fruit
and sour) 4L [conc. spray] on tree: £
liq. _ (15-30) 5640 | /ha for
[dilute spray] di lute spray
Peaches
Australia SC (11-22) repeat * 14 * as required
Denmar k WP (25) 28
(gl ass)
Ger many WP (25) repeat * 21 *after 1-2 wk;
Rer egi stration
expected 1993
WP 0.5 21
(30)
Hungary SC 0.6-0.7 14 1200- 1500 |/ ha
Italy SC & see cherries 30
WP
USA WP or 0.6-1.1 14
aL [conc. spray] £2 %ﬁ;GQHHﬁHie
liq. (15-30) spra
[dilute spray] pray
Pl uns
Ger many we (25) r epeat * 14 *after 1-2 wk
Rer egi stration
expected 1993
Hungary SC 0.6-0.7 21 1200- 1500 |/ ha
Italy WP see cherries 30
Net her | ands SC (25) 42
USA ijtrq see peaches see 14 see peaches

peaches
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Table 1 (contd.)

fenbutatin oxide

Application
Cr op/ PHI ,
Country days Conment s
For mu- Rat e per
[ ation applicn. No.
kg ai/ha
(g ai/hl)
Stone fruits
contd.
Nect ari nes
Australia SC (11-22) 14
USA WP & 4L see peaches see 14 see peaches
liq. peaches
Strawberri es
Australia SC 0.17(<8.5)* repeat as 1 * >2000 |/ ha
0.22(8.5-55)* reqg. * 400- 2000
(up to 3) I/ ha
0.39(96-193) * * 200-400 I/ ha
(40)°
* flowering &
France SC (50) * 5 during
honeydew
* pre-bloom &
Cer many WP (25) * post - har vest
registration
pendi ng
* pre-bl oom &
WP 0.5 * post - harvest ;
(30) 1500 |/ ha
* pre-bl oom &
Net her | ands SC (25) * post - har vest
* 3 for
UK WP (25) 7* "tunnel " grown
(gl ass)
* per season
USA WP or 0.6-1.1 £4* 1
4L Lig. [conc. spray]
(45-60)
[dilute spray]
Tonat oes
Bel gi um WP (25) repeat * 3 *after 10-12
(gl ass) d.
Canada (gl ass) WP (25) repeat * 5 * as required
Denmar k WP (25) 3
(gl ass)
Ger nany WP 0.2-0.3 4 600- 1000 1/ ha
(fruiting veg.) (30)
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Table 1 (contd.).

Application
Cr op/ PHI ,
Country days Conment s
For mu- Rat e per
[ation applicn. No.
kg ai/ha
(g ai/hl)
Tonat oes
cont'd
Hungary WP 0.25-0.3 4 600 | /ha in
(incl. glass) open; 1000-
1500 |/ ha
gl ass
Italy WP (30-40) 30
SC (50) 30
Net her | ands WP (25) repeat * 3 * after 10-12
(gl ass) d.
UK (gl ass) wp (25) as 3 310 d. between
required appl i cns.
Tea
Japan WP (16-25) 1 21 excl udes tea
gr own under
cover

1 Label rate cites 20 ai/hl and 2500-4500 |/ha (0.5-0.9 kg ai/ha). New Zeal and government submission cites
maxi mum GAP of 20 g ai/hl and 0.6 kg ai/ha.

2 Previous US | abel's permitted up to 4 applications per season.

® Label rates given in m product/ha (converted to kg ai/ha in Table 1), with repeat applications. The g ai/hl
rates are cal culated fromthe range of |abel volunmes cited for each g ai/ha rate. A 1992 JWPR submission cites
0.039% ai and maxi mum of 3 applications.

RESIDUES RESULTING FROM SUPERVISED TRIALS
In plants

The Meeting received 251 individual studies or reports representing 456
supervised trials on 29 different comodities (and processed products from
some of then) in many countries. Supervised trials data are sumarized in 7
t abl es:

Tabl
. Sel ected crops - avocado, bananas, beans, cucunbers, egg plant,
hops, nel ons, peppers, soya beans and tonatoes.
Ctrus
G apes
Tree Nuts
Pone fruit
Raspberries and strawberries.
Stone fruit

N

®NO AW

Underlined residues in the Tables are fromtreatnents approxi mati ng GAP.

The analytical nethods for fenbutatin oxide and the netabolites
di hydr oxybi s(2- net hyl - 2- phenyl propyl ) stannane (SD 31723) and 2-nethyl-2-
phenyl propyl stannoic acid (SD 33608) are described in the section "Mthods
of residue analysis". Methods used in individual trials are referred to by
their code nunmbers in the paragraphs on the commodities concerned.

Avocado. Supervised trials data (Table 2) were available fromAustralia and
the United States. Trials on single trees with 3 replicates/tree and
application by boom sprayer were carried out in Australia and trials wth
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multi-tree replicates and ground hydraulic sprayers in the USA Results
were generally uncorrected for controls or recoveries (nostly >80% and
sanpl es were shipped and stored in an acceptabl e manner.

The analytical nmethod SAVS 215-1 was used in the Australian trials
and MWW5-R-494-2 in the US trials.

Maxi mum resi dues ranged from 0.23 ng/kg at day 0 to 0.08 ng/kg after
28 days from maxinum rates and 0.18 and 0.11 ng/kg at days 0O and 14
respectively from rates conparable to GAP for "stone fruit" in other
countries. In two of the three studies sanples were also anal yzed for the
nmet abol i t es di hydr oxybi s(2- net hyl - 2- phenyl propyl ) stannane (SD 31723) and 2-
nmet hyl - 2- phenyl propyl stannoic acid (SD 33608). In the representative data
provi ded neither was detected at a 0.01 ng/kg linmt of detection, except in
one sanple with a residue of 0.02 ng/kg SD 33608.

Bananas. Results of supervised trials which appeared to be according to GAP
were available from three locations and two years in Australia. Although
application rates were in ternms of spray concentration whereas GAP
information was in g ai/ha, information on m nimum spray vol unmes indicated
that GAP rates were used. Applications were by backpack mister to run-off
and transit and storage conditions were acceptable. The analytical nethod

was SAMS 215-1. Recoveries were generally 390% The interval fromthe | ast
sanpling to receipt at the |laboratory was | ess than 2 nonths. The period of
storage before anal ysis was not stated, but a period of less than 6 nonths
can be deduced. No sanpl e chronatogranms were provided.

Results (Table 2) were not corrected for recovery or controls and
reflect 1 to 4 applications at 20-40 g ai/hl. In one study peel weights
averaged 39% of the total fruit weight. Mst of the residues were in the
peel (pulp residues were approxinmately 1-2% of the whole banana |evel).
Whol e banana resi dues are proportional to the spray concentrations used and
increase with the nunber of applications. Residue levels in whole bananas
on the day of application ranged from 1.6 ng/kg after 4 applications at 10
g ai/hl to 5.7 ng/kg from four applications at 40 g ai/hl. Residues from
single applications at the sane two rates ranged from 0.6 to 3.4 ng/kg
after 2 days. Maxi mum pul p residues under all conditions were 0.14 ny/kg.

Beans. Supervised trials data were avail able from outdoor use of a m xed EC
formul ati on on green beans in France and from two gl asshouse trials with a
WP formul ati on on French beans in The Netherl ands (Table 2).

The French trial was on a 5 x 2.4 mplot with no replicates. Sanple
storage conditions were acceptable. One nonth elapsed between the | ast
sanpling and receipt of frozen sanples, and extraction was three weeks
later. Although the period fromextraction to analysis was not stated, the
date of the report indicated that it would have been less than three
nonths. The nethod was MVB-R-494-2 for which the linmt of detection in
beans was reported as 0.01 ng/kg. The nean recovery was 91% a 0.1 ng/kg
fortification level. Results were not corrected for recovery. Sanple
chromat ograns were not provided.

The maxi mum residue from the single application to green beans was
0.5 ng/kg at the French PH of 3 days for vegetables, although the field
trial application rate of 0.4 kg ai/ha (75 g ai/hl) was higher than the 50
g ai/hl French GAP rate for SC fornulations (no French GAP provided for
m xed EC fornulations). The ai/ha rate is conparable to the Gernan 0.3 kg
ai/ha GAP rate for a WP on | egune vegetables, although the Gernan rate is
only 30 g ai/hl and the German PH is 21 days. The g ai/hl field rate in
the French trials is 3 tinmes that for The Netherlands gl asshouse WP use.

Four replicates were taken in glasshouse trials on French beans in
The Netherl ands. Sanples were received in cool condition 1-2 nonths after
the last sanpling and were stored under acceptable conditions. The interval
fromlaboratory receipt to analysis was not reported, but a period of I|ess
than one nmonth can be deduced. The analytical nethod for fenbutatin oxide
was SAMS 215-1 and for SD 31723 SAMS 121-1. Recoveries were 95% of
fenbutatin oxi de and 65% of SD 31723, both at 0.5 ng/kg fortification.
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Maxi mum residues in whole French beans after 6 days in The
Net herl ands gl asshouse trials were 0.4 ng/kg from applications at 20 g
ai/hl conpared to The Netherlands GAP of 25 g ai/hl with a 7-day PH . No
sanpl e chronmat ogranms were provi ded. No residues of netabolite SD 31723 were
detected by TLC at a 0.1 ng/kg linit of detection.

Cucunber. Supervised trials data were available from four European
countries and the United States, although available information indicates
that the use is not GAP in the USA where the outdoor application rates in
ternms of both kg ai/ha and concentration were greater and PH intervals
shorter than European GAP. Cenerally the interval from harvest to
| aboratory receipt or extraction in the European trials was less than 4
nonths and sanple handling and storage appear to have been adequate.
However, the interval from receipt or extraction to analysis was not
reported. This information was provided for the US studies, for which the

sanpling-to-analysis intervals were generally £ 2 nonths. Wile the US
results may not reflect current GAP, they are useful to illustrate the
effect of varying application rates or nunbers of applications under the US
trial conditions. Wiile Table 2 summarizes only the results of US
applications at 2.2 kg ai/ha, data from trials at 4.4 kg ai/ha were also
provi ded and showed an increase in residue levels roughly proportional to
the application rate.

Table 2 summarizes the data for single European applications (wth
one exception), with 9 trials representing GAP. Residues reflecting GAP
ranged from 0.03 to 0.3 ng/kg fenbutatin oxide from the single
applications. Residues of fenbutatin oxide in peeled cucunbers at PH s near

GAP were 333% of the whole- fruit residues. The US trials showed no
resi dues of netabolites SD 31723 or SD 33608 after 2 days.

Egg plant. Residues were 0.15, 0.11 and 0.07 ng/kg O, 7 and 14 days after a
single application to egg plants in a French glasshouse trial (Table 2,
reference 15) from 50 g ai/hl applications of an SC fornul ation. Although
no GAP infornmation was provided for France, one or nore applications at 25
g ai/hl with a PH of 3 days is GAP in other European countries.

Cherkins. Summary data were provided from The Netherlands on a trial in
which a single application of a 50% WP fornulation to gl asshouse gherkins
at 0.75 kg ai/ha gave rise to residues of 1.8, 0.8, 0.7 and 0.9 ny/kg
fenbutatin oxide after 0, 3, 5, and 10 days respectively (Shell Chenie,
1974).

Hops. Supervised trials data were available from Australia and GCermany
(Table 2). No results from applications at GAP rate were available at the
Australian 2-day PHI, although they were available for dry cones at 1 day,
3 days and later intervals. Muximm residues were 5.2 ng/kg from GAP
application rates and up to 16 ng/ kg from doubl e rates. Maxi mumresidues in
green cones in the Gernan trials were 0.3 ng/kg at the German 14-day GAP
PHI , but from exaggerated application rates.

The analytical nmethod used in the Australian trial was SAMS 215-1
with recoveries of 110%at 0.2 nmg/kg fortification and recoveries were <0.2
ng/ kg. The analytical nethod in the German trial was SAMS 345-1 with
recoveries of 102%at 1.5 ng/kg. Controls were 0.01 ng/kg.

Melons. In a supervised French trial on Vedrantais nelons in 1976 no
residues of fenbutatin oxide or its netabolite SD 31723 (<0.01 ng/kg
fenbutatin oxide, <0.1 ng/kg SD 31723) were detected 7 or 14 days after a
single application of a WP fornulation at 0.09 g ai/ha (30 g ai/hl). The
French GAP PH is 3 days. The analytical nmethod was SAMS 215-1 for which
fenbutatin oxide recoveries were 80%at 0.2 ng/kg with control val ues <0.01
ng/ kg (Table 2, reference 18).

Peppers. Two supervised trials were available, one outdoor trial on red
peppers in Belgium and one glasshouse trial on paprika peppers in The
Netherlands. In the Belgian trial residues were 1 ng/kg at the Belgian
gl asshouse 3-day PH from a single application (repeat permitted) at
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gl asshouse GAP rates. Residues in The Netherlands trial were 0.6 ng/kg at
the 3-day GAP PH froma single application at 0.5 kg ai/ha conpared to GAP
of 25 g ai/hl (Table 2 references 19 and 20).

Soya beans. In three supervised trials in France, 1 or 2 applications at

kg ai/ha (100 g ai/hl), twice the GAP spray concentration, gave no
det ectabl e residues (<0.01 rrg/ kg) 67-80 days after application. The French
GAP PH is 7 days however (Table 2, reference 21).

Tomat oes. Seven studies in 6 countries, involving 12 supervised trials,
were available to the Meeting. Eight of the 12 trials were in glasshouses.
The maxi mum resi dues reflecting GAP were 0.4 ng/ kg in Denmark (gl asshouse),
0.3 ng/kg in Italy (field), and 0.3 ng/kg in the UK (glasshouse). In the
French glasshouse trial residues were up to 0.08 ng/kg 14 days after
applications in accordance with the Italian application rate (no French GAP
was provided). d asshouse trials in The Netherlands were at 0.5 kg ai/ha
whereas GAP in The Netherlands is 25 g ai/hl. Information was not
sufficient to determne whether the trials reflected GAP. Data from South
African field trials could also not readily be related to the GAP
i nfornmati on avail able. No tomato processing data were provided.

In the South African trials no residues (<0.1 ng/kg) were found of
the netabolite SD 31723.

The interval from | aboratory receipt of the sanples to analysis was

£8 nonths except for 11 nonths in the French trials and 15 nonths in the
South African trials. Sanples were generally received and/or stored in an
acceptable manner. The anal ytical methods were SAMS-215-1, MVB-R-345-1 and
SAMS-332-1. The last included nethylation wth nethyllithiumlithium
brom de and G.C determination with an FPD. This appears to be simlar to
MVB- R-494-2. Anal ytical recoveries ranged from 80 to 110% at fortification
levels varying from 0.1 to 1 ng/kg and apparent residues in untreated

sanpl es reported as £0.1 ny/ kg.

Table 2. Residues of fenbutatin oxide and netabolites SD 31723' and SD
33608% in selected crops resulting fromsupervised trials.

Crop Application
Country Resi dues, ng/kg, at intervals (days) after |ast application Ref
Year
Form| No Rat e
kg ai/ha
(g ai/hl)
Avocado Day 0 7 14 21 28

One tree (3 replicates) (mature, flesh):

Australia 55 2 (20) 0.11 0.09 0.11 1
1982 SC
(avocado pears) (40) 0.18 0.11 0.10

controls 0.02

USA 1983 Single trees replicated 5 tines (mature, flesh):? 2
wp 3 2.8 0.09 0.18 0.09 0.05 0.03
(30) 0.08 0.07 0.09 0.08 0.03
0.07 0.08 0.08 0.04 0.02
0.07 0.10 0.07 0.03 0.02
0. 06 0. 06 0.12 0.04 0.04

5 trees/replicate; 3 replicates (mature, flesh):?

1983 SC 3 2.8 (83) 0.07 0.07 0. 05 0.08 0. 07 3

5.6 (165) 0.23 0.12 0.13 0.12 0.08
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Crop Application
Coyen;rry Resi dues, ng/kg, at intervals (days) after |ast application Ref
Form| No Rat e
kg ai/ha
(g ai/hl)
control s <0.01
Banana Day 0 7/8 14 16/ 17 21 Sanpl e
Australia SC 4 (20) 0.05 0.03 0.04 pul p 4
Tul l'y 1982 (40) 0.07 0.14 0.13 pul p
controls 0.02
Eurano 1984 SC 4 (10) 1.6 1.7 1.6 1.0 whol e 5
(200 [3.2 3.5 3.1 2.2 whol e
0.02 0.02 0.01 0.02 pul p
(40)  |[5.7 6.3 4.8 4.6 whol e
GAP (£50) controls 0.01 pulp, 0.12 whole
Day 0 1 2 718 14 21
Australia sC 1 (10) 0.6 0.4 0.2 whol e 6
Yandi ng 1981 <0.01 <0.01 <0.01 pul p
(20) 1.2 0.8 1.0 whol e
0. 02 <0.01 <0.01 pul p
(40) 3.4 2.7 2.3 whol e
0.08 0.04 0.02 pul p
controls <0.01 whol e and pul p
Beans, green Day 3 6 7 10
(whol'e)
France 1982 EC 1 0.4 (75) 0.5 0.4 0.4 7
(out door)
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French beans 3 days 6 days
(whol e
Net her | ands WP 1 (20) 0.8 0.6 8
1978
(gl asshouse) 0.7 0.4 Repl i cate sub-sanpl es
0.7 0.3 Replicate
0.7 0.4 Replicate
1978 wp 0.5 (45) 0.6 0.2 Control s <0.02
Cucunbers Day 0 2 34 7/ 10
Denmar k 1977 wp 0.63 (25) 0.03 9
0.07
control s <0.01
SD 31723 <0.1
France 1980 wp 0.75 (50) |whole 0.1 0.1 0.03 10
gl asshouse pul p 0.03 0.03 <0.01
control <0.01
Day 0 1 2 3/4 5/6 7/ 10
France 1980 wp 0.5 (50) |whole 0.1 0.08 0.04 10
gl asshouse pul p 0.03 <0.01 <0.01
0.95 (50) |whole 0.4 0.1 0.07
0.95 (50) |pulp 0.08 0.03 <0.01
untreated <0.01
1982 EC 0.64 (38) |whole 0.08 0.09 0.07
gl asshouse pul p <0.01 <0.01 <0.01
untreated <0.01
Net her | ands WP (25) whol e 0.2 0.1 0.1 <0.1 12
1974 (25) whol e 0.2 0.2 0.2 <0.1
untreated <0.1
UK 1980 wp (50) whol e 0.3 0.3 0.2 0.2 0.2 13
(50) whol e 0.3 0.3 0.4 0.3 0.1
(100) whol e 1 0.5 0.3
Day 1 2
USA 1988 FL SC 2.2 (1800) 1 0. 87 14
(4L)
1.1 0.6
PA 2.2 (790) 0.4 0.2
0.3 0.3
IN 2.2 (600) 0.2 0.4
0.5 0.2
USA 1988 W SC 2.2(980) 0.3 <0. 05
(4L)
0.5 0.2
CA wp 2.2 (620) 0.5 0.2
0.4 0.2
2.2 (600) 0.7 0.2
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0.9 0.5
SC 2.2 (480) 0.5 0.4
(4L)
0.7 0.3
2. 2(650) 0.3 0.09
0.3 0.2
X sc 2.2 (480) 0.9 1
(4L)
2.2 (610) 0.8 0.8
3 1 1.3
Control s £0.07 ng/ kg
SD 31723 & SD 33608 not detected (<0.05 ny/kg)
Egg pl ant Day 0 7 14
France 1983 SC 1 (50) 0.15 0.11 0.07 15
gl asshouse
Hops Day 0 1* 3* 7 22
Australia sC 0.4 (22) 7.5 5.8 3.5 5.2 5.1
1988 dry cones 0.8 (44) 11.2 16 16 14 * GAP = 2 days 16
Day 0 7 10 14 23
Ger many 1989 sc 4.5 (150)° | 2.8 2.6 1.4 0.3 0.01 17

green cones




396 fenbutatin oxide

Mel ons Day 0 3 7 14
France 1976 WP 1 0.09 (30) <0.01 <0.01 18
Vedrantai s

Pepper s
Bel gi um 1975 WP 1 (25) 1.2 1 0.9 0.6 19
red pepper controls <0.1
Net herl ands 1975 | WP 1 0.5 0.4 0.6 0.4 0.1 20
papri ka controls <0.1

(gl asshouse)

Soya beans
France 1988 SC 1-2 | 0.5 (100) |65-70 days <0.01 (3) [3 trials, three locations] 21
Kador [ 5001 / ha]
Tomat 0 Day 0 1 3 7 14 30
Denmark 1981 WP 1 0.75 (25) 0.4 0.4 0.5 (5 d.) 22
I da gl asshouse 0.3 (7 d.) controls <0.01
France 1983 C 1 0.5 (50) 0.15 0. 04 0.08 23
Foxy gl asshouse
1983 Pyros HFl SC 1 0.75 (50) 0.1 0. 06 0.06 controls <0.02
Italy 1974 Tonda WP 1 (30) 0.4 0.2 24
Liscia
1974 0.5 0.3
S. Marzano
controls <0.1
Net her | ands WP 1 0.5 0.2 0.47 0.4 0.4 25
1975 Sonat e [ GAP=
gl asshouse (25)]
controls <0.1
S. Africa 1976 WP 1 1.5 (20) 0.5 0.4,4d. 0.4 0.2
Hei nz 3 (40) 1 0.7 0.8 0.6
control <0.1; SD 31723 <0.1
UK gl asshouse Day 0 1 2 3 4 6 7
Sol ati ne 1980 WP 1 (50) 0.7 0.6 0.9 0.7 0.7 27
0.3 0.2 0.3 0.4 0.3
Eur ocross 1974 WP 1 (100) 0.8 1 0.8 0.9 1.1 28
control s <0.01
(25) 0.2 0.3 0.4
[ GAP] controls <0.1

Unl ess ot herwi se indicated, residues are parent conpound only.

Notes to Table 2
*78D 31723 = di hydr oxybi s(2- net hyl - 2- phenyl pr opyl ) st annane
2 SD 33608 = 2- et hyl - 2- phenyl propyl st annoi ¢ aci d
Representative data
4 The Volume 9 detailed report gave no information on stage of crop, while the Volune 1 summary stated green

cones.
® Rate is fromVolune 1 of 1992 EC summary subnission. The volume 9 detailed report gives application rates of

0.075% ai or 0.225 and 0.375 g ai/plant. Insufficient information was available to relate g ai/plant to g
ai/ha. No explanation was provided for the discrepancy between the ai concentrations.

Ctrus (Table 3). There were 27 studies in 5 countries representing 53
trials (38 fromthe USA) on oranges (29), lenmons (9), linmes (1), grapefruit
(12) and mandarins (2). O these trials 6 on oranges, 2 on grapefruit, 3 on
lerons and 1 on nandarins reflect current GAP. Mst US trials include 4
applications within 12 nonths conpared with current GAP of 1 or 2/year wth
60-day intervals. The excessive nunber of applications provide infornmation
for processing considerations, but not necessarily for estimates of naxi num
residue levels. Mst but not all trials were on only single trees. Sone
| owvolune applications are included. GCenerally sanple transit and
| aboratory storage conditions were acceptable and sanpling-to-analysis
intervals were generally <1 year. Several analytical nmethods were
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described, but nost were validated at near tolerance levels (e.g. 5 ng/kg).
Few limts of determ nation were provided, although the limts of detection
were generally reported as 0.02 ng/kg for the parent conmpound. In several
cases residues of two netabolites were also determined and in sone trials
processing fractions were analysed. Trials were with both SC and W,
formul ati ons, al though generally sinilar residues resulted where
conpari sons coul d be nade.

Maxi mum residue |evel reflecting GAP were 0.14, 0.2, 0.3, 0.7, 0.8,
1.3, and 3.2 ng/kg in oranges, 2.4 ng/kg in nmandarins, 0.5, 2.4 and 4 ng/kg
in lemons (the last at 21 days conpared to GAP of 7 days) and 0.7, 0.9 and
1.5 mg/kg in grapefruit. Oher trials at GAP rates but with twice the
nunber of applications resulted in residues ranging up to 14 ng/kg,
al t hough nost were £10 ng/kg. Although there were few trials on [|enobns
reflecting GAP, one of themresulted in the highest residue from GAP rates,
and at a 21-day PH conpared with the 7-day GAP PHI.

Tabl e 3 shows residues of fenbutatin oxide in citrus pulp typically
to be £5% of the whole fruit residue. It also shows that residues of the
net abolites SD 31723 and SD 33608 were about 2-10% and 1-5% or |ess of the
parent conpound. However, the trials in which the netabolites were
determ ned were not in accordance with current GAP.
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Tabl e 3.

Resi dues of

fenbutatin oxide

fenbutatin oxide and netabolites SD 31723'
336082 in citrus and citrus by-products resulting from supervised trials.

and

SD

Crop, Country,
state, year,

variety

Application

Form

No

Rat e
kg ai/ha
(g ai/hl)

Resi dues, ng/kg, at interval s(days) after |ast

application

Ref

O anges

Day

071428- 30

USA, FLA 1972

1.1 (16)

whol e0. 60. 50. 80. 8

Val enci a

GAP=2

Repl i cat e0. 60. 80. 70. 6

2.1 (30)

whol el. 51.521. 5

Replicatel. 61.51.51.7

4.2 (60)

whol e3. 83. 23.13. 6

2xGAP rate

Replicate44.13.23. 1

control s <0.05 ng/ kg

O anges

Washing and processing (30 day sanples):

USA, FLA 1972

Whol eWhol eFi ni sherDry

Val enci a

unwashedwashedJui cepul ppul p

(contd.)

1.1 (15)

0. 24<0. 05<0. 05<0.05 0.3

2.1 (30)

1.30.05<0.05<0.05 1.2

4.2 (60)

1.40. 4<0.05<0.05 2.2

SD 31723 (TLC nethod): <0.2 ng/kg all sanples.

Met hod: MVB-R-345-1 G.C and TLC - not provided.

CA 1978

1.7 (30)

whol e full sizel.314 days

Navel

3.4 (60)

whol e full size3.9 14 days

controls <0.02; SD 31723 and SD 33608 <0.02 ng/ kg each

1.7 (30)

whol e full size0.8 7 days

3.4 (60)

whol e full size2.5 7 days

control s<0. 02

SD 33608 0.02 both applicn. rates

SD 31723<0.02 low rate; 0.08 high rate

Distribution of residues (7-day PH, replicates)

Peel ed
Whol e orangePeel

AZ 1978

7.2 (130)

Parent5.5, 4 0.23, 0.275.6, 4.8

Val enci a

(GAP

SD 317230.08, 0.07 <0.02(2)0.07,0.06

SD 33608<0. 02, <0. 02 <0. 02(2) £0. 02( 2)

Total 5.6, 4.1 0.29, 0.235.7,4.9

7.5 (270)

Parent17, 9.6 0.82, 0.2623, 9.6

SD 31723'0. 31, 0.26 <0.02(2)0.51,0.31

SD 33608°0. 03, <0.02 <0.02(2)0.07,0.05

Total "17, 10 0.88, 0.4224, 10.1

Controls: Parent £0.04 in all fractions

SD 3172 and SD 33608<0.02 in all fractions

7 days

FLA 1980

SC or

7.2 (49)

SC WP

Ham i n

Trial 1Trial 2Trial 1Trial 2

Par ent 8.6, 8.79.33.7, 4 3

SD 31723 0.7, 0.60.8 0.3, 0.33 0.4

SD 33608 0.4, 0.40.40.13, 0.15 0.13

Total~ 10, 10114.4 , 4.7 4

controls <0.02 ng/kg in all conpounds

1980

SC or

2.2 (120)

SC WP

Navel

(GAP=2)

Rep 1Rep 2Rep 1Rep 2

Par ent 1010711

SD 31723 0.50. 60. 30. 6

USA, CA 1980

SD 33608  0.20.30.20.2
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Crop, Country,

state, year
vari ety

Application

Form

No

Rat e
kg ai/ha
(g ai/hl)

Resi dues, ng/kg, at interval s(days) after |ast

application

Ref

Navel contd.

Total ® 1111812

controls <0.02 in all conpounds

7 days

Parent SD 31723SD 33608Control s

FLA 1979

2.2 (70)

7, 5.40.7, 0.50.2, 0.2<0.02 all cpds

Ham i n

7.4 (140)

12, 141.1, 1.20.3, 0.4<0.02 all cpds

Parent SD 31723 SD 33608
(control)(control)(control)

FLA 1987

2.2 (80)

unwashed fruit3.3 0.19 <0.05

Ham in

(0. 21) (<0. 05) (<0. 05)

washed fruit2.10.1<0.05

(0. 12) (<0. 05) (<0. 05)

oi I enul si on0. 05<0. 05<0. 05

(<0.05) (<0. 05) (<0. 05)

j ui ce0. 06<0. 05<0. 05

(<0.05) (<0. 05) (<0. 05)

chopped peel /4.30.190.1

pUT p(0. 1) (<0. 05) (<0. 05)

dried peel/160.70.2

pUT p(0. ) (<0. 05) (<0. 05)

press Iiquorl.60.06<0.05

(0. 07)(<0. 05) (<0. 05)

nol asses0. 6<0. 05<0. 05

(0. 11) (<0. 05) (<0. 05)

peel frits8.80.60.2

(0. 14) (<0. 05) (<0. 05)

orange oil 231. 2<0. 05

{0.9)(<0.5)(<0.5)

finisher pul p<0.05<0. 05<0. 05

(<0.05) (<0. 05) (<0. 05)

Day

0714

Australia 1982

(20)

whol e4. 43.03. 2

Nave

peel 13 99

pul p<0. 05<0. 05<0. 05

(40)

whol e7. 44. 84

peel 211412

pul p0. 10. 050. 1

control s<0. 05 whol e

Day

0 2 714

Australia 1981

(10)

whol e0. 47 0. 210. 230. 14

10

Val enci a

pul p<0. 02<0. 02<0. 02<0. 02

j ui ce<0. 02<0. 02 <0.02<0. 02

(20)

whol e1 0. 80.60. 7

[GAP]

pul p<0. 02<0. 02 <0. 02 <0. 02

j ui ce<0.02<0. 02 <0.02 <0.02

control s<0.02<0.02 <0.02<0.02

14 days

whol e pul p

Brazil 1985

Adj ust ed

Nat al

to GAP rate

(45)
[ 1. 5XGAP]

0. 40. 27<0. 03

11

(60)

0. 30. 15<0. 03

(90)

0. 4<0. 03
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Cop, Country, Application Resi dues, ng/kg, at interval s(days) after |ast Ref
state, year, appl i cation
variety
Form No. Rat e
kg ai/ha
(g ai/hl)
(120) 0. 9<0.03
control s<0.3 whole
115 days (GAP=21 days)
Whol ePul p (peel ed orange)
Spai n 1973 WP 1 0.6 <0. 05 12
C enmenti no 1.2 <0. 05
control s<0.05 whol e
156 days 13
Navel WP 1 (15) 0. 16<0. 05
(30) 0. 1<0. 05
[ GAP=25-50] controls <0.1 whole
Mandar i ns
Australia 1982 SC 3 (20) Day0 714
H ckson GAP=25 whol e3.42.42. 1 9
peel 149. 58
pul p0. 10. 10. 05
SC 3 (40) whol e6. 23.82. 6
peel 251611
pul p0. 250. 10. 15
control s0. 05
Lenons Days314461
Italy 1974 WP 1 (30) whol e0. 90. 60. 5 ﬁ%
Nost r ana pul p0. 1<0. 02<0. 02
j ui ce0. 08<0. 02<0. 02
control s <0.02<0.02<0.02 all fractions
Met abolite SD 31723 <0.1 ng/kg in all fractions
Days071421
USA, CA 1981 WP 4 2.2 (20) Parent 3.4 16
Li sbon GAP SD 336080. 05
SD 317230. 2
=2 Total "3.7
Eur eka 1 1.7 (33) <0. 02 17
Eur eka 1.7 (33) whol e4 18
peeled fruit0. 14
peel 5.8
control s0. 05 whol e
Eur eka 1 1.7 (33) whol e2.12.41.51. 3 19
peel ed fruit0.140.230. 030. 08
peel 3. 66. 31. 53
control s0. 05 parent
7 days (the 2 results are replicates)
whol e pul p pee
USA, CA 1981 SC 4 2.2 (130) Parent 11, 9.30.42, 0.3411, 10 20
Li sbon GAP SD 317230. 3, 0.3<0.020.4, 0.3
=2 SD 336080. 06, 0.07<0.020. 08, 0. 06
control s<0.02 all conpounds whol e
Li sbon SC 4 4.5 (270) Parent 16, 321.2, 1.426, 28
SD 317230.6, 10.03, 0.041.3, 1
SD 336080. 14, 0.17<0.020.3, 0.3
Control s
AZ -- SC 4 4.5 (480) Parent5.4, 3.80.03, 0.07 21
SD 317230. 3, 0.2<0.02
SD 336080. 1, 0.08<0.02
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Crop, Country,
state, year
vari ety

Application

Form

No

Rat e
kg ai/ha
(g ai/hl)

Resi dues, ng/kg, at interval s(days) after |ast

application

Ref

CA Li sbon

2.2 (20)

Parent4.9

16

SD 317230.3

SD 336080. 08

Li nes

Control s

USA, FLA 1981

7.5 (190)

whol e25, 260. 04

22

SD 317230.9, 0.8<0.02

SD 336080. 3, 0.3<0.02

7 days

G apefruit

Par ent SD 31723SD 33608

USA, TX 1979

2.2 (96)

whol el. 30. 10. 03

23

Red Bl ush

GAP=2

cont rol s0. 30. 03<0. 02

FLA 1980

7.2 (49)

whol e2.5, 2.30.2, 0.20.1, 0.08

24

Mar sh seedl ess

control s0. 02<0. 02 <o. 02

X 1977

8.4 (60)

whol e20. 130. 08

25

Ruby Red

16. 8(120)

3.20.30.13

control s<0. 02 <0.02<0. 02

Days 0 7 142845

CA 1972

0.21 (15)

Red Bl ush

[GAP=(15) -
(30)]

Whol €0, 8, 0.5, 0.9,
0. 0. 70. 40.

\
‘Q
b(D
o
M

26

pul p0. 14, 0.02, 0.07,0. 04, <0.02
0.10.05 0. 04<0. 02- -

peel 1.5,0.7, 1.6,0.8,0.5
1.31.1 1.30.50.5

0. 4(30)

mholel 6,1, 1.3,0.9,0.9

0.8 1.50.70.7

O

pul p0.23,0.09, 0.12,0.08,0.1
0.20.1 0.20.060.02

peel2.5,1.7, 3,2,2
.3,2.3 2.51.61

whole3.2,3.1, 2.5,1.9,1.7,
2.92.7 2.61.52.5

0.84 (60)

pul p0.5,0.2, 0.3,0.3,0.1
0.40.09 0.30.20.1

peel 5,6, 4,4,4
44 534

SD 31723 <0.2 ng/ kg each matrix and interval

7 days

(2 results are replicates)

whol epul ppee

AZ 1979

7.2 (130)

Parent 10, 2.61.6, 0.19 21, 4.8

27

Ruby Marsh

SD 137230.2, 0.08£0.020.2, 0.5

SD 33608£0. 02£0. 020. 05, 0. 03

7.5 (260)

Parent6.6, 141.4, 1.721, 27

317230.2, 0.30.02, 0.050.5, 0.6

33608<0. 02, 0. 03<0. 020. 04, 0. 07

control s<0.02 all conpounds whol e

X 1979

2.2 (96)

Parent1. 4

23

Red Bl ush

SD 137230.1

SD 336080. 03

7.5 (192)

Parent 3.7

SD 137230.3
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Crop, Country, Application Resi dues, ng/kg, at interval s(days) after Iast Ref
state, year, appl i cation
vari ety
Form No. Rat e
kg ai/ha
(g ai/hl)
SD 336080. 1
control s0.3 Parent, 0.03 SD 13723, <0.02 SD 33608
FLA 1980 Parent5.2, 4.5
Mar sh seedl ess SC 4 2.2 (48) SD 137230.4, 0.4 24
SD 336080. 3, 0.2
control s<0.02 all conpounds

Unl ess otherw se indicated, residues are parent conpound only.
SD 31723 = di hydroxybi 5(2 met hyl - 2- phenyl propyl ) st annane
2 SD 33608 = 2- et hyl - 2- phenyl propyl st annoi ¢ aci d
% Total organotin residues of fenbutatin oxide and its two metabolites cal cul ated as fenbutatin oxide.

G apes. Studies were available from 5 countries representing over 60
supervised trials, tw thirds of which were fromthe United States (Table
4). Several varieties of grape and WP and SC fornul ati ons were covered and
many of the US studies also included analyses for the two major netabolites
SD 31723 and SD 33608. Several studies included analyses of various
processed fractions and one was a sinmulated processing study. GCenerally
plot sizes and transit/storage conditions gave credence to the data.
Analysis was typically <7 nonths after sanpling. Various analytica
procedures were used and described, but not provided (e.g. MB R 494-2,
MVB- R- 345-1, SAM5-345-1, MVB-391-1), with recoveries generally >70% Limts
of detection for fenbutatin oxide were <0.02 ng/kg in grapes, when
reported. Control values were generally £0.05 ng/kg in grapes and often
<0.02 mg/ kg, depending on the study, but sonetines only recorded as 0.1
ng/ kg. Resi dues have not been corrected for recoveries or control val ues.

Maxi mum resi dues in grapes fromthe French trials (Table 4 references
1-4) were approximately 1 ng/kg after 28 days or 55 days; the French PH is
7 days for the WP formul ati on used. Twenty one to 28 days are conmon PHI's
in other countries which generally have conparable GAP rates, at |east on
an ai/ha basis. In one trial (Table 4 reference 2) no residues (<0.02
ng/ kg) were found in wine from grapes treated in accordance wth GAP.
Maxi mum residues reflecting German GAP from the German results were 0.5
ng/ kg after 35 days conpared to a 28-day PHI. Mst of the German results
were from application rates higher than GAP or from nore than the
recomended 2 applications. Residues were up to 1.9 ng/kg after 21 days at
rates similar to the GAP rates of other European countries. Maxinmm
residues fromthe Italian trials were 1.1 ng/kg under the GAP conditions of
ot her European countries, although the PH of 21 days is shorter than the
Italian GAP PHI .

Maxi mum residues reflecting US GAP were 4.1 ng/kg, a level found in
two different locations on tw varieties in different years (Table 4
references 18 and 24). Maxi mum residues of SD 31723 and SD 33608 from uses
according to GAP were 0.2 and 0.04 ng/kg respectively. Generally SD 31723

resi dues were £6% of fenbutatin oxide residues and in individual sanples SD
33608 residues were about half those of SD 31723, as observed for citrus.
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Table 4. Residues of fenbutatin oxide and netabolites SD 31723 and SD
33608% in grapes and grape processed products from supervised trials.
Application
Country, Year Form No Rat e Resi dues, ng/kg, at intervals after |ast application Ref
Variety kg ai/ha
(g ai/hl)
Days 28* 4855 136 1
France 1974 WP 1 0.5 (50) 0.3 * French WP GAP is 7 days
Laval | et 0.5
G enache 0.5 (125) 1.1Control s <0.02
[ GAP=(50) ]
1974 Grenache WP 1 0.5 (50) or |[w ne<0.02 (whol e grape val ues not given) 2
(125)
1972 Senillon we 1 (30) 0.7 3
(50) 0.9
Control s<0. 1
1974 Grenache wp 1 0.5 0.5 4
Mer| ot Rouge 0.13
Mer | ot Rouge <0. 05
Controls <0.05
Ger many Days 047 10 14 21 28 [GAP PH |
1979 Riesling WP 2 0.4 0. 10. 10. 080. 070. 08 5
(25)[GAP]
4 Trials 0. 50.30.30.30.3
0. 40. 50. 20. 20. 2
0.30.30.30.20.1
Control s <0.01
1980 Riesling we 4 0.3 (20) 2.62.22.51.91.2 6
4 0.3 (75) 2.21.42.41.41.8
1980 Mil | er - Thur gau 5 0.3 (20) 1. 60. 90. 40. 40. 4
5 0.3 (75) 0. 50. 50. 50. 50. 4
1980 Riesling 4 0.3 (20) 0. 40. 30. 140. 30. 1
4 0.3 (75) 0. 20. 10. 30. 20. 3
Control s <0.01
Days 014212835
1987 Mil | er - Thurgau SC 2 0.45 (56) 0. 60. 60. 70. 50. 14 7
Por t ugi eser 0.45 (50) 0. 50. 40. 40. 20. 2
Mil | er - Thur gau 0. 80. 20.70. 2
Spét bur gunder 0. 45 (25) 0. 70. 40. 60. 40. 5
Riesling 0. 45 (50) 0. 90. 70. 60. 60. 4
2.521.91.51.3
In each study filtered and unfiltered juice and
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Application
Country, Year Form No Rat e Resi dues, ng/kg, at intervals after |ast application Ref
Variety kg ai/ha
(g ai/hl)
bottl ed and unbottled wi ne contai ned <0.01 ng/ kg from
35-day grapes
Italy 1974 Days 142131
Bar ber a wp 1 (30) 1.31.10.5 8
Nebbi ol o wp 1 (30) 1.81.10.7
Control s <0.02
Swi t zerl and 1974 Days 59127
Pi not Noir WP 1 (100) <0. 02 9
Riesling <0. 02
Chassel as 2.1
Control s <0.1 ng/ kg
Day 12 (GAP=28)
USA GrapeMaturing w ne
1974 M ssion WP 2 1.1 2. 8<0.02 10/ 11
2 2.2 2.90.02Control s <0.02 ng/ kg both
Day's 07142852
1973 Rabi er wp 3 0.5 (30) 0.90. 70.20. 2 12
3 1 (60) 20.632.3
07142852
1973 Mssion wp 3 0.5 (30) 10.510.7 12
1 (60) 2.20.50.71.2
0.5 (30) 1.51.51.81 raisin 4.2
Thonpson 1 (60) 3.91.81.40.7 raisin 3.2
Day 14
Par ent SD 31723SD 33608
Val depefias sC 3 1.4 (75) 2.1, 3.1, 2.8, 0.06,0.07, <0.02 (5) 13
4.5, 4.5 reps.0.09, 0.15 reps.
W 3 1.4 (75) 7,6, 5 6, 50.2, 0.1, 0.2, £0.04 (5)
replicates0.2 replicates
Control s 0.05
sC 3 1.4 (75) 0.5, 1.3,<0.02<0.02 14
2 (re-anal ysis)0.12, 0.06<0.02
W 3 1.4 (75) 0.4, 0.7£0.03 (2)<0.02 (2)
Controls 0.13, 0.31 (contam nation suspected, not
subtracted fromtreated sanpl e val ues).
Day0142128
Concord wp 3 1.1 (60) 3.122.21.8 15/ 16
Pormace5. 2
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Application
Country, Year Form No Rat e Resi dues, ng/kg, at intervals after |ast application Ref
Variety kg ai/ha
(g ai/hl)
dry pormacell (55% noi sture)
W ne<0. 02
3 1.7 (90) 5.62.83.42.7
Pormace8. 9
dry pormacel5 (55% noi sture)
W ne<0. 02
Controls £0.04 ng/ kg grape, 0.07 ng/ kg ponace
Day14
1975 Ni agara WP 1 0.56 (60) 1.2 17
1.12(120) 1.6
2.2 (240) 1.3
Control s 0.02 ng/ kg
Day30
whol er ai si nwi ne dry ponace
1976 Thonpson WP 2 1.1 (60) 4 15<0.02 45, 65 (10% water) 18
2.2 (120) 13 51<0.02 240, 190
Controls: grape 0.04, raisin 0.12, w ne <0.02
dry pormace 0.6 ng/kg.
Day 28
Parent SD 31723  SD 33608
1980 Thonpson sC 2 1.4 (50) 1, 1.1,0.08, 0.08, 0.02, 0.03
1.4, 2.10.08, 0.1 <0.02(2)reps
WP 2 1.4 (50) 1.4, 1.6,0.06, 0.06, <0.02 (2) 19
1.9, 2.20.15, 0.16 0.04(2)
Controls: £0.06, <0.02<0.02
1980 Thonpson WP 2 1.4 (50) grapes2.3, 1.70.1, 0.09, 0.04, <0.02 20
2.2, 1.80.03, 0.02
raisins2.70.1 <0. 02
SC 2 1.4 (50) grapes0.8, 0.6,0.03, 0.02, <0.02(2)
1, 0.90.02, <0.02
rai sinsl. 70. 04 <0. 02
Control s: <0.02 £0.03<0.02
Day 28
Par ent SD 31723SD 33608
1980 Thonpson wp 2 1.4 (50) grapes 1.5, 1.60.09, 0.060.04, 0.03 21
raisins 3.2, 3.30.14, 0.150.03
SC 2 1.4 (50) grapes 1.6, 0.70.05, 0.04<0.02(2)
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Application
Country, Year Form No Rat e Resi dues, ng/kg, at intervals after |ast application Ref
Variety kg ai/ha
(g ai/hl)
raisins 2.8 2.90.1, 0.10.02
1980 Carignan WP 2 1.4 (50) grapes 0.6, 0.5, 0.3,<0.02(4)<0.02(3) 228
0.2, 0.3
Controls <0.02 ng/kg, all conpounds in all substrates
sc 2 1.4 (50) |grape 0.4, 0.3, 0.4£0.02 (2)<0.02 (2)
Controls <0.02 ng/ kg all conmpounds in all substrates
Day 14
1978 Thonpson WP 3 1.1 (60) grapes 0. 7<0.02<0. 02 23
2.2 (120) 60. 20. 06
1.1 (60) dry
pomace*50. 10. 05
2.2 (120) | 391.40.4
* lab dried to 10% noi sture
1.1 (60) j ui ce<0. 02<0. 02<0. 02
2.2 (120) | 0.05<0.02<0. 02
1.1 (60) wi ne<0. 02<0. 02<0. 02
2.2 (120) <0. 02, 0. 02<0. 02
1.1 (60) rai si ns40. 120. 08
2.2 (120 70. 160. 06
1.1 (60) raisin
wast e80. 30. 2
2.2 (120) 140.50.3
Controls <0.02 all conpounds in all substrates
Day 33
parent SD 31723SD 33608
1981 Concord sC 2 1.4 (75) 4.1, 4.10.09, 0.080.04, 0.03 24
(1.3X%) ngLhJinsedR'nsedRenoved from
grapes’grapesgrapes by rinse
1977 Enperor WP 1 0.7 (30) 01.9,1.2,0.74, 25
2,1.3,0.7
2.41.70. 66
13 1.6,1.3,0.33
1.2,0.98,0.18
0.90. 720. 16
Control s <0.02 ny/ kg
Days 03
1974 Concord WP 2 2.2 (60) 9.14.6 Control <0.02 26
Day 14
Par ent SD 31723SD 33608
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Country, Year
Variety

Application

Form

No

Rat e

kg ai/ha
(g ai/hl)

Resi dues, ng/kg, at intervals after |ast application

Ref

1980 Thonpson

3 1.4 (150)

4.9, 50.2 (2)0.06, 0.04

27

3.8, 4.20.2, 0.10.04, 0.05

2.5, 2.20.08, 0.05<0.02 (2)

15, 14*0.6, 0.4*0.2, 0.08*

Control s£0. 13<0. 02<0. 02

*Apparent outliers

1980 Thonpson

3 1.

4 (50)

4, 3.7<0.1, 0.08<0.02 (2)

28

5.3, 4<0.2, 0.10.04 (2)

Control s<0. 02 <0. 02<0. 02

Day 14

Par ent SD 31723SD 33608

1979 Aurora

3 1.4 (740)

duplicate
anal yses19, 181.2, 1.40.57, 0.46

29

replicate
sanpl e130. 60. 2

3 1.4 (740)

duplicate
anal ysi s7.2, 6.80.27, 0.390.09 (2)

replicate
sanpl e4. 70. 20. 08

Controls <0.02 all conpounds

Parent SD 31723 SD 33608

1979 Thonpson

3 1.

4 (75)

grapes21, 12,0.3, 0.2, 0.06, <0.02

30

(replicates)

(23,12.2)*(0.4, 0.2)*,0.04 (2)

130.2

cont rol s£0. 09<0. 02<0. 02

raisins(27, 13)*(0.9, 0.5)*(0.18,0.08)*

control s<0. 02 <0.02<0. 02

1979 Thonpson

3 1.

4 (75)

grapesl4, 7.9,0.2, 0.2,<0.02 (2)

replicates , .1, .2,0.08, .
(repli )(14, 17)*0.1, (0.2,0.03, (0.03

0.3)* 0.04)*

raisins(39, 46)*(1.4, 2.6)*(0.2, 0.6)*

control s£0. 04<0. 02<0. 02

* duplicate anal yses

1976 Concord

3 1.

1(60)

3.8, 5.2

31

2

2(120)

14, 17

Day 7 G ape processing

Concentration

Residue factor

1989 Thonpson

2 1.4 (180)

unwashed0. 54

gr apes,

32
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Application
Country, Year Form No Rat e Resi dues, ng/kg, at intervals after |ast application Ref
Variety kg ai/ha
(g ai/hl)

grapes, de-stenmed

washed0. 330. 6

stensll. 9

wet ponace2. 34.3

dry pomace9. 818

juice, unclarified0.070.13

juice, clarified,
canned<0. 05<0. 09

sedi nent 0. 10. 19

raisins2.44. 4

stem wast e1018. 5

SD 31723 0.13 ng/kg in dry pomace, 0.2 ng/kg in stem
waste, <0.05 ng/ kg in other processed fractions
SD 33608 £0.2 ng/ kg in stemwaste, <0.05 ng/kg in
ot her processed fractions

thess ot herwi se indicated residues are parent conpound only in grapes.

SD 31723 = di hydroxybi s(2- et hyl - 2- phenyl propyl ) st annane.

2 SD 33608 = 2- et hyl - 2- phenyl propyl st annoi ¢ aci d.

Ref erence 22 also included analyses of juice and pomace and one additional set of data for the SC
fornulatlon none of which were legible in the subn155|on

4 cal cul at ed by adding two right-hand col ums. "Renoved fromgrapes by rinse" assumed to be on a grape basis

Tree Nuts. There are no current Codex MRLs for fenbutatin oxide in nuts.
Twenty four studies representing 43 supervised trials in various years on
several varieties of alnonds, pecans, filberts and wal nuts were avail able
from the major nut-growing areas of the United States. Both WP and SC
formul ations and both dilute and | ow vol une sprays were included (Table 5).
Resi dues of fenbutatin oxide in the nut-neats reflecting GAP application

rates, PH's and number of applications included residues of £0.02, 0.04,
0.05, 0.13, 0.16, and 0.3 ng/kg (the last at a 1.5-fold application rate).
More results were provided at the GAP application rates and PH, but with 3
applications instead of the approved 2 per season. These included residues

of £0.02 (10 results), 0.03 (4), 0.04 (2), 0.05, 0.07, 0.08, 0.1, 0.2 (3)
and 0.3 ng/kg. Oher results were provided from exaggerated rates or at
PH's which do not closely reflect GAP. Apparent residues in untreated
sanples were <0.02 ng/kg except in one trial with apparent residues up to
0. 04 ny/ kg.

The shells and hulls of nuts were also analyzed, showi ng maxinmm
fenbutatin oxide residues reflecting GAP of 8.3 ng/kg in the shells and 56
ng/ kg in the hulls of alnonds, 1 and 12 ng/kg respectively in wal nuts and
1.9 nmg/kg in pecan shells, although 3 applications were made to pecans
i nstead of 2. Residues in pecan and wal nut shells were generally sone 20-30
times the levels in the neat, although in one study only about 3 to 4
times. In alnonds, hull residues were generally between 60 and several
hundred tines the level in the neat.

In many cases sanples of nut-neats, shells and hulls were also
anal yzed for netabolites SD 31723 and SD 33608. Results are sunmarized in
Table 5. In all cases the netabolite residues were <0.02 ng/kg in nut-
nmeats. Maxi mum resi dues reflecting GAP of SD 31723 and SD 33608 in al nonds
were 1.3 and 0.3 ng/kg respectively in the shells and 7.1 and 1.3 ng/kg in

the hulls. GCenerally residues in the hulls were 33 times those in the
shel | s.

Table 5. Residues of Fenbutatin oxide and its netabolites SD 31723 and SD



fenbutatin oxide 409
336082 in tree nuts resulting fromsupervised trials** in the USA
Application
Crop Form No. Rat e Resi dues, ng/kg, at intervals after last application Ref
Year, Variety kg ai/ha
(g ai/hl)
Day 14
Pecans Par ent SD 31723SD 33608Control s (parent) 1
1981 Success SC 3 1.4 (50) [neat<0.02<0.02<0.02<0.02
wp 3 1.4 (50) <0. 02<0. 02<0. 02<0. 02
1981 Stuarts sc 3 1.4 (150) |neat<0.02(2)<0.02<0.02<0. 02 2
shel 1 0. 5, 0. 4, <0. 02<0. 02<0. 02
0.3(2)
WP 3 1.4 (150) [neatO0. 03, 0.04<0.02<0.02<0. 02
shel 1 0. 6(2), <0. 02<0. 02<0. 02
0.5,0.4
1979 vari ous sc 3 | 0.7 (150) [peat 0. 02, 0. 04<0. 02<0. 02£0. 02 3
shel | 0. 08, 0. 09<0. 02<0. 02£0. 02
1.4 (300) |neat0. 05, 0. 08<0. 02<0. 02£0. 02
shel 1 0. 2, 0. 3g0. 02<0. 02£0. 02
wp 3 | 0.7 (150) [meat0.2, 0.3<0.02<0.02<0.02
shel11.9, 1.5 0.06(2)0.03,0.02 <0.02
14 35 42 70 76
1974 Schl ey WP 1 0.4 (15) [neat <0.02<0.02 4
1 0.7 (30) [neat <0.02
1974 Native WP 1 1.4 (30) |nmeat + shell 0.03 0.02 <0.02 5
neat <0. 02
1974 Money naker W 3 1. 40$30) meat £0. 02( 4) <0. 02 6
2.8 (30)
Day 14
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Application
Crop Form No. Rat e Resi dues, ng/kg, at intervals after |ast application Ref
Year, Variety kg ai/ha
(g ai/hl)
Par ent SD 31723SD 33608Cont r ol
Wl nut s (parent)
1980 Payne WP 3 1.4 (60) [meat<0.02(2)<0.02<0.02<0. 02 7
shel I's 0.3, 0.5£0.02<0. 020. 05, 0. 13
sC 3 1.4 (60) [neat<0.02,0.03<0.02<0.02sane
shelI's 0.5, 0.4<0. 02, 0. 05<0. 02, 0. 03sane
1979 Payne sC 3 1.4 (75) |neat<0.02,0.04<0.02, 0. 03<0. 02<0. 02 9
3 2.8 (150) 0. 06( 2) <0. 02<0. 02<0. 02
1981 Hartl ey sc 3 1.4 (75) |meat<0.02 <0.02<0.02<0. 02 10
1981 Franquette SC 3 1.4 (424) |neat0. 02, 0. 03<0. 02<0. 02<0. 02 11
(green)
1977 Franquette wp 2 1.4 (30) |[neat 0. 04<0. 02<0. 02<0. 02 12
shell's  10. 05<0. 02<0. 02
hul'l's  120. 30. 130. 03
(nuts 1/2 size)
meat <0.02 <0.02<0.02<0. 02
shel I's 0.5<0.02<0. 02<0. 02
2 2.8 (60) [hulls 5.10.20.070.03
1977 Franquette neat 0. 05<0. 0l 2 <0.012<0. 012 13
shel | 1.50. 06<0. 02<0. 02
we 2 1.4 (30) [hulls 5.80.20.09<0.02
(nuts 1/2 size)
2 2.8 (60) [meat 0.05<0.02 <0.02<0.02
shel | 0.90. 03<0. 02<0. 02
hul'l's  60.120.05 0.02
Fil berts Par ent SD 31723SD 33608Control s
1979 Barcel ona wp 3 1.4 (70) [neat<0.02<0.02<0.02<0.02 8
SC 3 1.40$70) <0. 02 <0. 02<0. 02<0. 02
2.8 (140)
1974 Barcel ona WP 2 0.4 (15) neat 0. 02 0.02 14
0.8 (30) 0.02 0.02
1.7 (60) 0.02 0.02
Al nonds
1980 Nonparei | WP 3 1.4 (150) [neat0.2(2)<0.02 <0.02<0.02 15
hul I's 12(2) 0. 4(2) 0. 08(2) <0. 02
sC 3 1.4 (150) |[neatO.1,0.07<0.02 <0.02<0.02
hul I's 5, 60. 1, 0. 1<0. 02<0. 02
1981 Nonparei | SC 3 1.4 (250) [nmeat<0.02 <0.02 <0.02<0.02 16
hul'I's 60. 80. 3<0. 02
1981 Car el SC 3 1.4 (300) |peat£0. 02 £0. 02£0. 02£0. 02 17
hul'l's 9,80.7,0.80.3,0.30.2,0.3
1981 M ssion SC 3 1.4 (300) [neatO0.03(2)<0.02<0.02 <0.02 18

hul I's 20, 360.7,1.60.2,0.54,6

Day

0714 28

(Parent conpound)
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Application

Crop Form No. Rat e Resi dues, ng/kg, at intervals after |ast application Ref
Year, Variety kg ai/ha
(g ai/hl)

1973 M ssion WP 2 1.7 (45) |neat 0.90.70.3 0.5 19

1973 M ssion

3

0.6 (30) |nut in shell 3.32.11.6 1.3 20

1.1 (60) |nut in shell 1.91.92.4 1.6

Control s <0.02

Day 14

Par ent SD 31723SD 33608Cont rol s
(parent)

1977 Nonparei | WP 2 1.3 (30) [neat 0.13<0.02 <0.02<0.02 21

shel | 130. 30. 10. 06

hul I's 562. 70. 80. 3

2 2.5 (60) |meat 0.6<0.02 <0.02<0.02

shel | 361. 30. 30. 06

hul I's 1707.11.30.3

1977 Nonparei | WP 2 1.3 (30) [neat 0.16<0.02 <0.02<0.02 22

shel | 8.30.30.20.06

hul I's 241.10.30. 4

WP 2 2.5 (60) |meat 0.12<0.02 <0.02<0.02

shel| 3.50.10.070. 06

hul I's 391. 70. 60. 4

Day 0 514

(Parent conpound) Contr ol

1976 Merced WP 1 1.4 (60) |neat 0.050.050.07<0.03, 04 23

shel | 1. 50. 70. 10. 03, 0. 1

hul 1 s1412210. 3,0. 4

1 2.8 (120) |[neatO0.20.070.05as above

shel 1 6. 62.84. 4

hul I s 283357

Day 14

Par ent SD 31723SD 33608Cont rol s
(parent)

1978 Nonparei | WP 2 1.4 (60) |nmeat 0.2<0.02<0.02<0.02 24

shells 40 1.90.3<0.02

hul I's 29 1.50. 3<0. 02

WP 2 2.8 (120) |[neat 0.2<0.02<0.02<0.02

shells 45 2.20. 4<0. 02

hul I's 36 1.70.3<0.02

SD 31723 = di hydroxybi s(2- met hyl - 2- phenyl propyl ) st annane
33608 = 2-net hyl - 2- phenyl propyl st annoi c acid
Unl ess ot herwi se indicated, residues are parent conmpound only in nut-neats w thout shell.

For evaluation purposes, spray volunes of 3935//ha (3100 gal/acre) were treated as dilute sprays for
conparing with GAP information.

1
2
3
4

Pone fruit (Table 6)

Apples. Fifty one studies were conducted in 10 countries, representing 103
supervised trials, about half of themin the United States. Both WP and SC
formul ations and about 20 varieties of apple were included. Plot sizes
ranged from 1l to as many as 10 trees, although in many trials the nunber
was not stated. The interval from sanpling to I|aboratory receipt,

extraction or analysis was generally £9 nonths and sanples were generally
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shi pped and stored satisfactorily. The anal ytical nethods were SAMS 215-1,
MVB- R-494-2 and MM5-R-345-1, although the nethods were not provided to the
Meeting. Linmts of detection ranged from 0.01 to 0.05 ng/kg and recoveries
were typically 80-110% at 0.1 to 5 ng/kg fortification levels. Controls
were generally <0.05 ng/ kg but occasionally as high as about 0.1 ng/kg, and
one was recorded as 0.5 ng/ kg.

Maxi mum residues approximately reflecting GAP were 2.9 ng/kg in

Australian trials (after 6 days conpared to a 2-day GAP PH ) and g£l1.6 ny/ kg
in other non-US trials. Al but four of the US apple trials were with
dilute sprays, with maxi mum residues of 4.3 ng/kg from GAP applications.
Three of the four trials with concentrated sprays reflected GAP, a W
application resulting in maxi mrumresidues of 9.6 ng/kg and an SC 12 ny/ kg.

Pears. Twelve studies including 17 supervised trials were conducted in 5
countries, again about half of themin the United States. Mxi num residues
approximately reflecting GAP were 2.3 ng/kg in Australian trials and 2.7
ng/ kg in South African trials (referred to Australian GAP). Conditions in
other non-US trials were not according to available GAP. Maximum residues
in the US trials from dilute sprays were 2.3 ng/kg and from concentrated
sprays 5.6 ng/kg for WP and 3 ng/ kg for SC formul ations. Pulp residues were
general |y about 10 to 30% of those in the whole fruit.

Sone pone fruit sanples (nostly USA trials) were also analyzed for the
nmet abolites SD 31723 and SD 33608. Maxi mum residues resulting from GAP were
0.3 and 0.05 ng/kg respectively (in pears from concentrated spray

applications). Cenerally residues were £0.1 ng/kg SD13723 and <0.02 ng/ kg
SD 33608, both being <10% of the fenbutatin oxide residue in whole fruit
and SD 31723 the higher.

Tabl e 6. Residues of fenbutatin oxide and its netabolites sd 31723' and sd
336082 in porme fruit and processed products of pone fruit resulting from
supervised trials®

Application
Crop/ Resi dues, ng/kg, at intervals after |ast application Ref
Country
(State),
Year, Variety
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Form No. Rat e,
kg ai/ha
(g ai/hl)
Day's 1( GAP=2) 61321 28
Appl es Wol e fruit
(Pul p)
Australia 1979 sC 5 (10) 1.6 1.11.10.8 0.05 1
( GAP=20) (0.05) (0.06)(0.07)(0.07)(0.06)
3 (20) 2.7 2.92.61.91.1
(0.2) (0.2)(0.2)(0.1)(0.1)
Control s <0.02 (<0.01)
Day 127
1974 Josephi ne WP 1 (19) 0.90. 60.8 2
(0.1)(0.1)(<0.1)
Controls <0.1 (whol e)
Day 3 9 19 29
1975 Granny we 2 (20) 1.3 1.52.21.6 3
"
t
h
sc 2 (20) 1.4 1.41.10.9
2 (30) 1.8 22.12
Controls <0.1
Day 56( GAP=28) 70
Bel gi um 1973 wp 1 (25) 0.6 4
G Delicious 2 (25) 0.8
1 (30) 1.3
2 (30) 1.2
Controls 0.12
Day14
Brazil 1986 SC 2 (60) 2.1 (<0.01) 5
Fuj i (120) 2.5 (<0.01)
[1.1 or Control s <0.01
2.1 ¢
ai/tree]
Day 3 7 1435 70
Wiol e fruit (pul p)
Canada 1975 wp 1 (13) 0.2, 6
Cortland 0.5
(0.02,
G Delicious 0.1)
1 (25) 1 0.9 0.7 0.5
(0.3) (0.2)(0.2)(0.1)
1 (13) 0.2
(0.01)
Control s <0.01
Day 7 14 3241 5972

Wiol e fruit (pul p)
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Application
Crop/ Resi dues, ng/kg, at intervals after |ast application Ref
Country
(State),
Year, Variety
Form No. Rat e,
kg ai/ha
(g ai/hl)
France 1974 wp 1 0.3 (30) (0.3 0.04 7
Car di nal (0.02) (<0.01)
0.5 (50) (0.4 0.09
(0.03) (0.01)
G Delicious wp 1 0.6 (75) 0.08 8
(<0.02)
Mel r ose 1 0.9 (50) 0.07
(<0.02)
G Delicious 0.6 (75) 0.2
(<0.02)
Control s <0.02
Day 41
1977 wp 1 0.3 (30) 0.02 (<0.02), 0.6 (<0.02)*, 0.12 (<0.02)* 9
G Delicious * separate trials using different anti-dry-off oils
Control s <0.02
SD 31723 <0.2 ng/kg in Wole fruit and pul p.
Day 7 14 21 117
Wiol e fruit (pul p)
France 1982 EC 1 0. 45 (45) 0. 2(<0.01) 0. 3(<0.01) 0. 1(<0. 01) 10
G Delicious
0.45 (90) 1.5(0.02)0. 6(0.02)
Control s <0.01
1972 WP 1 (30) <0.1 11
(50) 0.1
Controls <0.1
1973 Day 55/ 56 65102
G Delicious WP 2 0.5 0.4 12
Car di nal 1 0.08
Car di nal 2 0.4
Ri chard 1 0.3
Day 0 7 101421
Germany 1977 we 3 0.25 (25) 1.71.21.1 1 13
G Delicious 1.31.11 0.5
sC 3 0.25 (25) 2.61.50.7 0.5
2.31.51.3 1
Control s <0.01
(pulp <0.01 in all sanples)
SD 31723 <0.1 in all whole fruit and pul p sanpl es
1989 sC 3 0.75 (50) [0.4 0.40.40.30.25 14
Mel rose pur ee0. 22
j ui ce0. 27
0.5 0.20.20.140.3 15
1989 Jonat han sC 3 0.75(100) [0.7 0.50.50.5 16
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Application
Crop/ Resi dues, ng/kg, at intervals after |ast application Ref
Country
(State),
Year, Variety
Form No. Rat e,
kg ai/ha
(g ai/hl)
0 7 101421
1989 sC 3 0.5 (50) 1.5 1.10.90.60.4 17
G Del i ci ous
1989 Mel rose sC 3 0.75 (100) |0.3 0.30.30.30.23 18
pur ee0. 23
SC 3 juice0.28
Day 0 7 10 1421 28
Ger many Whol e fruit (pulp)
1989 Jonagol d sC 3 0.75 (100) |0.4 0.4 0.3 0.30.2 19
1989 Mel rose sC 3 0.38 (25) [0.4 0.4 0.4 0.30.25 20
nmashed appl e0. 22
juice 0.27
Jonagol d 0.5 0.2 0.2 0.140.3
Jonat han 0.7 0.5 -- 0.50.5
G Delicious 0.5 (50) 1.4 1.1 0.9 0.60.4
Mel rose 0.38 (50) [0.3 0.3 0.3 0.30.23
mashed apple 0.23
juice 0.28
Jonagol d 0.38 (50) (0.4 0.4 0.30.30.2
Controls 0.01
1978 G sc 3 0.025* (1.8 1.3 1.81.2 1 21
Del i ci ous o
(<0.01)(0.02)(0.03)(0.01) (0.01)
Control 0.15 (parent in Wole fruit apple)
SD 31723 £0.1 in all Wwole fruit and pul p sanpl es
1980 Janba wp 5 0.3 (20) (0.2 0.1 0.090.01 22
(pulp <0.01 all intervals)
Mel r ose WP 5 0.3 (20) 1.4 10.90.7
(0.3) (0.1) (0.1) (0.07)
G Delicious WP 5 0.3 (20) 1.6 1.7 1.61.1
(0.2) (0.07) (0. 05) (<0.01)
Control s <0.01
1973 WP 4 1 1.9 1.1 1.10.7 1.1 23
CGol d Parnene 3 2X 0.8 0.8 0.40.3 0.3
Control s <0.05
Day 0 237 14
South Africa Whol e fruit (Pul p)
1975 Granny we 1 (30) 1.81.311 24
Snith
(0.14) (0.1) (0.1) (0.07)
(50) 2.52.41.51.2
(0.4) (0.2) (0.2)  (0.1)
Control s <0.01
1974 we 1 (100) 2 2.42.9 (4 days) 25
Ganny Snmith Control s <0.05
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Swi t zer | and Day 10 19 26/27 35 61
1973 Jonat han 0.5 0.6 0.4 0.50.4 0.3 26
WK 1979 Controls 0.1
Wor cest er (12.5) 0.15
(25) 0.33
Brani ey (12.5) 0.2 27
(25) 0.16
SD 33723 <0.02. Controls <0.02
Days 626598
1973 Janes (25) Control s 0.081. 30. 25 28
Gieve
1975 G 0. 36(30) <0.1 29
Del i ci ous
Controls <0.1
SD 31723 <0.2
Days 0 63
USA 1973 3.4 (45)° 1.6 Controls <0.08 30
G Delicious 1. 5X 0.7 washed®
1972 York 0.6 (15) 0.6, 0.7, 1 31
I mperi al
1.1 (30) 1.5, 1.3, 1.7Controls <0.05
SD 31723 <0.1
Day 0 71428/ 30 45
1972 G 0.84 (15) (1.6 1.51.5 1.3 32
Del i ci ous
1.7 (30) (3.5 2.53.1 3.2
3.4 (60) (7.9 4.753.3 4.1
Control s <0.05
SD 31723 <0.1
1972 0.84 (15) (2.3,2.6 2.2,2.22.1,1.51.3, 0.9, 33
Ben Davi s 1.6 0.9
1.7 (30) |5.6,5.4 3.5,4.22.8,3.63, 2.6,
2.5 2.6
3.4 (60) [8.5,8 5.6,65.6,6.23.8, 5.4,
3.8 5.6
Control s <0.05
SD 31723 <0.1
1972 0.84 (15) sauce*<0. 05 34
G Delicious peel +core 4.3
1.7 (30) sauce<0. 05
peel +core 6.9
3. 4(60) sauce<0. 05
peel +cor el6
Control s <0.05
SD 31723 <0.1 sauce, <0.2 peel +core
* washed, peel ed appl es pre-cooked, passed through finisher.
Whol e fruit apple residue not stated.
Day 0 56
Appl es cont'd juice wet pom dry pom juice wet pom dry pom
USA (MD) 1972 0.56 (15) [<0.02 2 11
W nesap 1.1 (30) <0. 02 4 18
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(VA) 1972 0.56 (15) <0. 02 3.7 14
W nesap 1.1 (30) <0. 02 6.7 23
Al'l sanpl es washed before processing, whole apple residues
not stated
Wet ponaces ca. 74%noisture, dry pomace ca. 1.5%
Controls £0.08
SD 31723 £0.2 all sanples
(NY) 1972 0.84 (15) <0. 02 3 10. 4 36
Ben Davis 1.7 (30) <0. 02 5.7 22
3.4 (60) <0.02 10 40
Controls <0.02 juice, <0.05 wet pormace, 0.14 dry ponace
Whol e appl e residues not stated
Wet ponmace ca. 71% noisture, dry ponace ca. 1.7%
SD 31723 <0.1 juice or wet ponace, <0.2 dry ponace
Day 0 71421 45
(W) 1971 0.84 (15) (0.9 0.80.80.7 0.7 37
G Delicious 1.7 (30) 1.7 1.411.5 1
3.4 (60) (3.7 3.532.6 2.8
Control s <0.05
SD 31723 <0.1 all sanples
14 days
jui ce* wet pormmcedry ponace 38
(NY) 1972 0.84 (15) 0.4 3.711, 13
Ben Davis 1.7 (30) 0.1 7.521, 24
3.4 (60) 0.09 1245, 39
* Sanpl e mi sl abel ling suspected
Controls <0.05 all natrices
Wet ponmace ca. 69% noisture, dry ponace ca. 3.2%
Whol e appl e residues not stated
SD 31723 <0.1 juice, <0.2 ponaces
30 days
j ui ce* wet pormace dry ponmace
USA (NY) 1972 0.84 (15) |[0.17 3, 3.58, 8.2, 7.8, 6.3 39
Ben Davi s 1.7 (30) 0.08 4.2, 5.713, 13, 11, 12
3.4 (60) [0.05 9.2, 1025, 25, 23, 23
* m slabel ling suspected
Controls 0.2 juice, <0.05 ponaces
Whol e appl e residues not stated
Wet ponace ca. 69% noisture, dry ponace 2.3%
SD 31723 <0.1 juice, <0.2 ponaces
Day 54/ 5665 98
(PA) 1972 0.56 (15) 0.2, 0.2 40
G Delicious 1.1 (30) 0.5, 0.3
Controls <0.05, SD 31 723 <0.1
(MD) 1972 0.56 (15) (0.5, 0.3, 0.2 41
R Del. 1.1 (30) 0.7, 0.6, 0.8
Control s <0.05SD 31723 <0.1
(VT) 1978 0.45 (16) 0.05 42
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R Del. Cont rol <0. 02
SD 31723<0. 02
(VA) 1972 WP 2 0.56 (15) 0.7, 0.9, 0.9, 43
W nesap 1, 0.8 Control s <0.05
1.1 (30) 1.5, 1.8, 1.7, SD 31723 <0.1
1.7, 1.7
Day 0 714
(CA) 1973 wp 3 1.4 (30) 2.7 3.94.3 44
Gravenstein 2.8 (60) 4 3.92.2
Control s <0.05
14 days
Appl es cont'd Whol e fruit Jui ceW ponaceD. ponace
USA 1973 wp 5 1.4 (300) 0.9, 1.3 <0.1(2)2.3, 1.59, 9.2, 45
York | nperial (GAP 3.1, 3.39.5, 8.3
=4) 2.8 (600) [2.6, 2.2 <0.1(2)5.2, 5.613, 16
6.4, 617, 16
Controls <0.2 dry ponmace, <0.1 other natrices
noi sture: wet ponace ca. 74% dry ponace ca. 1.8%
Day 14 48 98
(Me) 1978 wp 2 0.8 (15) 0.3 Controls: 46
Red Del . SC 2 0.8 (15) 0.3 all conpounds <0.02
(CA) 1979 wp 1 1.7 (45) 0.5 47
Red/ G sC 1 1.7 (45) 0.5 Controls parent <0.05 SD 317243 &
Del i ci ous SD 33608 <0. 02
(CA) 1980 wp 3 1.7 (180} 9.6, 8.3 48
Red del i ci ous
Newt on Pi ppi ns sC 3 1.7 (180) 10, 12
(GAP 935! / ha Controls: all conpounds <0.02
1978 =4)
Red Delicious sC 1 0.45 (16) 0.03 49
Controls, SD 31723 and SD 33608 <0.02
Days 0 7 14 28 43 52
USA (NY) 1973 wp 4 (15) 1.8 1 1.1 1.4 juice <0.1 0.6 50
Red Rone wet ponace 2.6, 3.5
dry pormace 7.8,6.6
11
(30) 2.2 1.4 1.6 1.2 juice <0.1 1
wet ponace 3.6,3.3
dry pormace 12, 13
(60) 2.3 2.8 3.2 2.7 juice <0.1 2.2
[76 | /tree] wet ponmace 7.3, 6.2
dry pomace 20, 15
Controls, <0.1 apple and juice, 0.25 dry ponace, 0.12 wet
porace.
Day 7 (GAP=14)
parent* SD 31723*  SD 33608*
resi due (concn. factor)**
(NY) 1988 SC 4 (85) appl es, unwashed 3 (1)0.080.05 51
Red Rone 2.8X appl es, washed 2.5 (0.83)0.060.05

wet ponace 5 (1.7) 0.10.1
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dry pomace 18 (6) 0.31 0.36
juice, unclarified 1.9 (0.6) 0.05<0.05
slices 0.07 (0.02) <0.05<0.05
* Each val ue the average of duplicate sanples
** Factors relative to unwashed appl es
Controls <0.05 all conpounds in all sanies
Pears Day 1 26/7 14 27/28
Australia 1979 SC (10) Wiole fruit 1 0.6 0.5 52
Beurre Bosc pul p 0.06 0.04 0.02
Control s <0.01
1974 wp (19) Wwole 0.5<0.1 0.4 0.30.5 53
Josephi ne pul p <0.1<0. 1
Controls <0.1
Day 3 9 19 29
1975 sC (20) 1.5 1.61.51.3 54
Packman (20) 1.4 1.21.31.2
(30) 2.3 1.41.61.2
Controls <0.5 (confirnmed by GC, different colum)
113 or 125 days
Bel gi um 1974 WP 0.75 (50) |[Wiole fruit and pulp, two trial s<0.02 55
Dur ondeau
0 371421 35
France 1975 wp 0.3 (60) [Wole 0.20.10.03 56
WIlians pul p <0. 02 <0.02<0.02
0.5 (100) [Wwole 1.70.2 0.1
pul p 0. 05 <0. 02<0. 05
Control s <0.02
S. Africa 1975 wp (30) Wole 1.7 1.61.40.9 57
Packman' s 15l /tree |pulp 0.2 0.10.10.05
Tri unph
(50) Wwole 3.6 3.12.71.6
15/ /tree |pulp 0.3 0.30.20.2
Control s £0.07 Wole fruit
Days 0 2 5
S. Africa 1974 WP (10) 3.8 2.7 2.5 58
Wnternelis Controls 0.11
14 days
Parent SD 31723SD 33608
USA (WA) 1980 sC 1.7 2.1,2.10.1 (2)0.04 (2) 59
Bartlett wp (30-45) 2.3,2.20.1 (2)0.03,0.04
(CA) 1980 wp 1.7 (180) |5.1, 2.90.2,0.10.05,0.03 60
Bartlett sC 5.6, 5.50. 4, 0. 30. 08, 0. 06
Control s: parent 0.04, netabolites <0.02
(M) 1980 wp 1.7 (700) |4.5,4.50.3,0.30.08,0.1 61
Bartlett sC 2.5,3 0.2 (2)0.06,0.05
Control s: parent £0.04, netabolites <0.02
7 days
(CA) 1979 sC 1.7 (45) Par ent SD 31723SD 33608 62
Bartlett 10 0. 20. 05
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Control s: parent 0.05, netabolites 0.02

Day 0 7 1430
(M) 1971 ) 1 0.42 (15) 3 1.71.61 63
Ki ef f er 0.84 (30) 6 511. 1
1.7 (60) 4.743

Control s: parent <0.05, SD 31723 <0.2

SD 31723 = di hydroxybi s(2- met hyl - 2- phenyl propyl ) st annane

SD 33608 = 2-net hyl - 2- phenyl propyl st annoi ¢ aci d

Unl ess ot herwi se indicated, residues are parent conpound only in whole fruit.

Resi due | evel s suggest a rate error, but reported as 0.025 kg "anf'/ha in several places in the report.
For eval uati on purposes, spray volunes of 3935l/ha (3100 gal/acre) were treated as dilute sprays for
conparing with GAP information.

5 nin. water soak, soap solution rinse, 30 sec. brush, fresh water rinse

[E. B SRR R

Raspberries. Supervised trials information was available from only one
country (Germany, Table 7, reference 28). Residues ranged from 19 ng/kg on
the day of application to 0.8 ng/kg after 21 days at the spray
concentration approved in The Netherlands, but no German GAP was provided
for raspberries and the sanpling intervals could not be related to the pre-
bl oom applications in the GAP of The Netherl ands or Pol and.

Strawberries. Twenty seven reports were available, representing 48
supervised trials in 7 countries: Australia (5), France (5), Mxico (2),
The Netherlands (1), South Africa (2), the UK (2) and the USA (31) (Table
7). Plots ranged typically from 9 to 60 metre rows. Both SC and WP
fornmul ati ons were used on several varieties of strawberry. Mst sprays were
dilute, with a few concentrated sprays at GAP rates. Sanpling-to-analysis
intervals were as high as a year, but generally less than 9 nonths. Sanpl es
were generally shipped and stored satisfactorily. Several analytical
net hods were wused (SAM5-215-1, MVB-R-391-1, MVB-R-345-1, MVB-R-494-2),
al t hough none of them were provided. Linmits of detection were generally
reported as 0.02 ng/kg, a few as 0.01 ng/kg. Control values were nostly

£0.02 ng/ kg, but one (Australia, 1982) was as high as 0.25 ng/kg.

The PH in the USA and Australia is 1 day conpared with 5 days in
France and 7 days in the UK In The Netherlands and Germany fenbutatin
oxide is used pre-bloom and post-harvest. The results of the trials in The
Net herl ands and South Africa could not readily be related to avail abl e GAP
i nformati on.

The highest residues from uses approximating GAP were 1.3 ng/kg in
the Australian trials, 0.4 ng/kg in the French trials, 0.5 ng/kg in the UK
trials and 7 ng/kg in the Mexican trials (referred to US GAP). The nore
nunerous US trials resulted in a fairly evenly spaced range of residues,
except two values, up to 9.9 ng/kg (this froma 1.2-fold application rate).
The two exceptions were residues of 12 and 18 ng/kg fromtwo trials at one
site (Table 7, reference 27). The report nmentioned difficulties in getting
a reliable project history fromthe co-operator in these trials. For this
reason and because the results were inconsistent with those of many other
simlar trials the author of the report doubted their validity.

Sone sanples were also analyzed for the netabolites SD 31723 and SD 33608
(expressed as parent), nostly in the US trials. Maximm residues from
treatments according to GAP were 0.1 and 0.05 ng/kg respectively. Residues

of SD 31723 were generally £5% of the fenbutatin oxide residues and SD
33608 was usually half of SD 31723 or less. Mst analyses were after one
day.

Table 7. Residues of Fenbutatin oxide and its netabolites SD 31723' and SD
336082 in strawberries and raspberries resulting fromsupervised trials.?

(State), Year Resi dues, ng/kg, at intervals after |ast application

Crop, Country Application
Variety Ref .
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Rat e
Form kg ai/ha
(g ai/hl)
Strawberries Day 0123579
Australia 1982 SC (20) 0.40.3
Early sweet (40) 0.60.6
Control 0.25
Australia 1981 SC (10) 0.40.20.1
Redl ands, (20) 0.90.40.3
Early sweet (40) 1.30.50.4
Control s <0.01
France 1976 WP 0.3 (30) 0.40.2 at 14 days
Corel a SD 31723 <0.1
Control <0.01
Day 035712/1314
1986 SC 0.55 (73) 0. 040. 02
Bell e rubis 0.50.1
0. 70. 06
Bogotta SC 0. 55(110) 0. 060. 03
Corella 0.5 (50) 0. 80. 140. 12
Gariguette 0.5 (50) 0. 40. 080. 05
Control s <0.01
Days 0 123/4 5714
Mexi co 1976 sc 0.55 2.3* 220.9*
Fresa 1.1 7 4.1°1.9%.9
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Crop, Country Application
(State), Year Resi dues, ng/kg, at intervals after |ast application
Variety Ref .
Rat e
Form No. kg ai/ha
(g ai/hl)
(US GAP) |Controls <0.1*
Net herl ands 1980 wp 2 0.25 (25) [0.7,1.5,1.1, 8
2.1,1.6,1.5,
2.2,1.0,1.1,
1 (reps.)1.2 (reps)l (reps)
Control s <0.05
S. Africa 1976 wp 1 0.13 (25) 0. 50. 20. 2 9
Parfaite 0.19 (25) 0.80.50.5 Control <0.1
UK 1974 Day 23/ 471481/ 84 10
Favourite WP 1 (25) <0.1
Red Gauntl et 0.70.70.5<0.1
Favourite (30) 0. 40. 20.50. 2
Day 1 3 7
USA (W) 1975 wp 2 1.1 (120) 1.60.5 2
Cat ski | 2.2 (240) 2.21.5
[9301 /ha] |Controls <0.02
(W) 1975 wp 1 0.56 (60) 0.71.11 3
North West 1.1 (120) 1.11.20.8
2.44.33.1
Control s <0.02
Day 1 3 7
parent=A SD 31723=B  SD 33608=C
ABCAA
USA (CA) 1983 sC 4 1.7 (72) ]9.90.10.05 11
( GAP=60) 50.080. 02 (reps)
6.50.10. 03
5. 20. 080. 02
Control s <0.02 (parent)
(CA) 1984 sc 4 1.7 (72) [3.10.030.02 12
Hei di 2. 4<0. 010. 04(reps)
Control s parent <0.01
USA (NJ) 1975 wp 2 0.56 (60) |[8.60.90.6 13
Raritan 1.1 (120) |1.41.30.6
2.2 (240) |51.9
[930l/ha] |Controls (parent) 0.07
(FL) 1981 WP 6 1.1 (60) 1. 70. 04<0. 02 14
Tuffs GAP 1. 60. 04<0.02 (replicates)
=4 30.10. 05
sC 6 1.1 (60) |2.30.090.03
2.70.070.03 (replicates)
2.70.10.06
USA cont.. 1.90.10.07 Controls £0.02 (parent)
(CA) 1976 wp 1 0.56 (30) (2.3 15
Hei di 1.1 (60) 3.6Control <0.02 (parent)
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Crop, Country Application
(State), Year Resi dues, ng/kg, at intervals after |ast application
Variety Ref
Rat e
Form No. kg ai/ha
(g ai/hl)
(FL) 1979 WP 10 1.1 (60) |8.90.20.1 16
Ti oga 7.50.20.09 (replicates)
10 2.2 (120) [190.50.3
180.40.2 (replicates)
(KY) 1976 Tenn WP 2 0.56 (60) |2.9 Control <0.02 (parent) 17
Beauty
(CA) 1979 Shasta SC 10 1.1 (67) 4. 60. 30. 1Control <0.02 (parent) 18
(FL) 1979 SC 10 1.1 (60) |6.80.20.1 19
Ti oga 7.70.30.1Control <0.02 (parent)
(CA) 1981 sc 6 1.1 (200) [0.90.03<0.02 20
Shast a [5601 /ha] |1.20.04<0.02 (replicates)Control <0.02 (parent)
Note: 1 yr. between sanpling and anal ysis, 57%recovery
of parent. (Not stated whether results corrected for
recovery).
USA (CA) 1984 sc 4 1.7 (72) |4.40.040.02 21
G4 = [ GAP=(60)] |4.70.050.04 (replicates)
Controls 0.01 all conpounds
(CA) 1981 SC 6 1.1 (48) 1.70. 04<0. 02Not e: 11.5 nonths between sanpling and 22
anal ysi s
Hei di 2.80.060.02 (replicates)
Controls <0.02 all conpounds
Day 0137 (parent)
o “(parent)
(CA) 1973 wp 4 4.5 (190) |[4.243.33 23
G4 Control 0.02
Note: 1.3 yr. between sanpling and anal ysis
1 day
Par ent SD 31723SD 33608
(CA) 1979 WP 10 1.1 (67) 1. 60. 10. 04 24
Shast a 2.2 (130) 2.70.20.07
Controls 0.03 parent, 0.02 netabolites
(KY) 1974 wp 3 0.56 (60) 2.4 25
Tennessee Beauty 1.1 (120) 5Control <0.02
[ 9301 / ha]
Day0 1
(CA 1974 we 1 1.1 (60) 2.31.4 26
Toi ga 2.2 (120) 3.82.4
Control 0.02
Note: 11 nonths between sanpling and anal ysis
(M) 1974 wp 3 0.56 (60) 12° 27
Everberring 1.1 (120) 18° Control 0.31
[9301/ha] |Note: 9 nonths between sanpling and anal ysis
Raspberri es Day 0714 21
Ger many 1980 wp 2 0.38 (25) 198. 310. 8 28
Schoenemann Control <0.01
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SD 31723 = di hydroxybi s(2- met hyl - 2- phenyl propyl ) st annane

SD 33608 = 2-net hyl - 2- phenyl propyl st annoi ¢ aci d

Unl ess ot herwi se indicated, residues are parent conmpound only in the whole fruit.

Sanpl es arrived at |aboratory cold but unfrozen, and consisted of fruit and sone separated juice.
Doubt ful result. See text.

Stone fruit (Table 8)

Forty seven studies on stone fruit were available from 8 countries
representing 76 supervised trials on cherries, pluns, peaches and
nectarines. In sone sanples of peaches the whole fruit and pulp were
anal ysed separately, and plums and peaches were anal ysed before and after
drying. In some cases the netabolites SD 31723 and SD 33608 were
determi ned. Mst of the results were for de-stoned fruit, but in a few
cases it was not clear whether the stones had been renoved. No attenpt was
made to calculate the result on a whole-fruit basis since the stone weights
were only about 6% of the whole fruit weights.

The anal ytical nethods were SAMS-215-1, MVS-R-391-1, and MVS-R-494-1 or -
2. Limts of detection were generally reported as 0.02 ng/kg. Analytical
recoveries were generally 80% although in sonme studies as |low as 55-65%
with no indication of whether the results were corrected for analytical
recoveries. In general plot sizes ranged from1l tree (2-3 replicates) to 5
trees and sanples were stored satisfactorily.

Cherries. The highest individual residue from trials approxinately
refTecting GAP was 0.6 ng/kg in Germany (6 trials) and 5.1 ng/kg in the
United States (14 trials) (it was not stated whether results were adjusted
for 69% recoveries). The 2 trials in The Netherlands were not according to

GAP. Analytical recoveries ranged from 58 to 110% and controls were £0.3
ng/ kg, except in the trials in The Netherlands where they were up to 0.6
ng/ kg. Maxi mum resi dues of SD 31723 and 33608 were 0.9 ng/ kg and 0. 04 ng/ kg
respectively from treatnments according to GAP. The ratios of the residues
of fenbutatin oxide to those of the netabolites were sinmlar to those found
in other conmmodities.

Peaches. The hi gheset residues fromtreatnments close to GAP in Australia (4
trials) was 2.5 ng/kg. The highest in the 9 United States trials was 8
ng/ kg froma 1.5-fold rate (corresponding to 5.3 ng/kg at the GAP rate) and
5.8 ng/kg from 3 instead of the permitted 2 applications at approxinmately
the GAP rate, and after a PH of 21 instead of 14 days. The intervals from
sanpling to analysis were 34 to 44 nonths in nmpst of the US trials (9
nonths in one and 18 nonths in another). Maxi mum residues from 3 Canadi an
trials according to GAP were 0.8 ng/kg, from 5 French trials according to
German GAP 1.3 ng/kg, and from 3 trials in Germany 3.3 ng/kg from the
approved spray concentration but after 28 days rather than the GAP interval
of 21 days. Three trials in South Africa resulted in residues up to 7.8
ng/ kg after 10 days and 6 ng/kg after 13 days (a 1l4-day PH is common in
other countries), although information on GAP in South Africa was not
provi ded. Apparent residues were up to 0.2 ng/kg in untreated sanples,
depending on the nmethod or trial, and in at |east one case the residue was
confirmed as fenbutatin oxide.

Fenbutatin oxide residues in the pulp were 5 to 10% or |ess of the whole
fruit residues. Maxinmum residues of SD 31723 and SD 33608 from GAP
treatnents were <0.1 ng/kg. The ratios of the residues of the netabolites
to those of fenbutatin oxide in whole fresh fruit were again simlar to
those in other commodities.

Pl unms. Maxi mum residues of fenbutatin oxide from uses approxinmting GAP
were 0.7 nmg/kg in 9 German, and 2.1 ng/kg in 12 United States trials, while

resi dues of SD 31723 were £0.07 (or <0.1) ng/kg and of SD 33608 £0.03 ng/kg
except for 1 value of 0.1 ng/kg. SD 31723 residues were usually <5% of the
fenbutatin oxide residues and SD 33608 similar to or lower than SD 31723
Control values for fenbutatin oxide ranged from <0.01 to 0.1 ng/kg,
depending on the analytical nethod used. Fenbutatin oxide residues were
concentrated in prunes (dried pluns).
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its netabolites SD 31723' and SD

Crop, Country Application Resi dues, ng/kg, at intervals after |ast application Ref
(State), Year Variety
Form No. Rat e
kg ai/ha
(g ai/hl)
Cherries Day 04710142128
{(de-stoned)* -
Cer many 1976
Bi ggar au WP 3 (25) 0.70. 20. 09 1
Rot e Leber [ GAP] 1. 50. 20. 040. 02
Schattennorel | e 1. 10. 40. 20. 10. 09
(Morel |l o) o
Controls <0.01-0.3 SD 31723 <0.1 all sanples
1980 3 0.3 (20) [3.41.71.50.9 0.6 2
Schattennorel | e 1.61.30.9 0.8 0.2
Rubi n 3.51.410.7 0.1
Control s <0.01
USA (DR 1974 wp 2 0.4 (15) (0.3 3
Sweet 0.8 (30) (0.5
1.7 (60) Control 0.04 1.2
(NY) 1974 we 1 0.7 (18) |0.4 4
Mont nor ency 1.3 (36) 1.3
2.7 (71) |19
Control <0.02
14 days
Par ent SD 31723**SD 33608**
(OB 1981 sc 2 1.7° (45)7 1.7,0.02, <0. 02 5
Royal Ann 1.8 (repl.)*0.02 (repl.)<0.02
* Not stated whether corrected for recoveries 58%
parent, 61% netabolite. ** Cal cul ated as parent
Controls <0.02 all conpounds
(CA) 1981 sc 2 1.7° (71)7 (3.5, 0.05, 6
3 (repl.)*0.04*
* Not stated whether corrected for recoveries 75%
parent, 73% netabolite
Controls <0.02 all conpounds
USA (M) 1980
Mont nor ency sC 2 1.7 (180) |4.7, 5.1*0.2, 0.10.04, 0.03* 7,9
WP 2 1.7 (180) |2.7, 2.2*0.07, 0.050.02*, <0.02
[9301/ha] |* Not stated whether corrected for recoveries 69%
parent, 53% netabolite
Controls: parent 0.02-0.17, netabolites <0.02
(cA 1979 sC 2 1.7 (90) |3.80.90.04 8
Bi ngs 3.4 (180) [100.30.05
Control s parent 0.08, netabolites <0.02
(AR 1977 WP 1-2 1.1-2.2 <0.02 parent at 292-305 days 10,
Royal Ann/ Bi ngs (30- 60) 11,
post - 12
har vest
Days 2128 (NL GAP=42 days, ltalian 30)
Net her | ands 1976 W 1 0.3 (25) [0.9*0.5 * German GAP applicn. 13
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Crop, Country Application Resi dues, ng/kg, at intervals after |ast application Ref
(State), Year Variety
Form No. Rat e
kg ai/ha
(g ai/hl)
Morel | o 0.6 (50) 1.1*1.2 * Italian GAP applicn.
Controls 0.4, 0.6 (confirnmed)
Pl uns* Days 07142128
Germany 1977 wp 3 0.25 (25) [0.080.060.04 14
Auer bacher [ GAP]
Zwet schge (Victoria) 0. 40. 30.30.2
Hauspf | aure 0.50. 50. 70. 50. 1
Control s: parent <0.01, SD 31723 <0.1
1978  Hauspfl aune wp 3 0.25 (25) [0.50.50.70.50.1 15
Control s: parent <0.05, S31723 D <0.1
1980  Auerbacher wp 5 0.3 (20) [0.20.40.30.1 16
Ortenberg 0. 10. 070. 05<0. 01
0.50.70.40.3
Control s <0.01
1976 Auer bacher WP 3 0.25 (25) ]0.20.20.20.1 17
Buehl er 0.30.10.20.1
Control <0.1
Net her | ands 1976 SC 1 0.18 (25) |[0.30.20.1<0.1<0.1 18
Czar 0.35 (50) [0.50.40.20.1 0.1
Control <0.1
Day 04 714
S. Africa 1975 wp 1 (30) 1.2 1.30.80.9 19
Kel sey (50) 2.22.21.81
Control <0.01
14 days
Par ent SD 31723SD 33608
USA (M) 1981 sc 2 1.1° (60)7 [0.2, 0.04<0.02<0.02 20
Lunbard Controls <0.02 all conpounds
(NY) 1980 sC 2 1.1 (80) |1, 1.5*0.05, 0.07<0.02, 0.03 21
St anl ey 2.2 (160) |[6.7, 3.1*0.3, 0.10.1, 0.05
* Not stated whether corrected for 68%recoveries.
Controls <0.02 all conpounds
(M) 1979 sC 2 1.1 (340) |1.3, 2.10.03, 0.060.02, 0.1 22
St anl ey 2.2 (680) [5.9, 6.10.1, 0.090.1, 0.06
[330 I/ha] |Controls parent 0.06, netabolites <0.02
Prunes, dried
(CcA 1981 sC 2 1.1 (60) |2.5*0.070.07 23
Prunes, dried (from *Not stated whether corrected for 67%recoveries
treated plumtrees) Controls: parent 0.15, netabolites 0.02
USA (CA) 1981
Prunes (from sC 3 1.1 (120) [3.1*0.070.04 24
treated sugar plum [ GAP=2]
trees)
[9301/ha] |* Not stated whether corrected for 55%recovery.
Controls: parent 0.18, netabolites <0.02
24 days
USA (CA) 1981 sc 2 1.1 (120) |0.7, 0.8<0.02<0.02 25
Santa Rosa [930l /ha] |Controls: parent 0.06, netabolites <0.02
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Crop, Country Application Resi dues, ng/kg, at intervals after |ast application Ref
(State), Year Variety
Form No. Rat e
kg ai/ha
(g ai/hl)
(NY) 1974 WP 2 0.56 (15) (0.3 26
Stanley/Italian 1.1 (30) |0.5
2.2 (60) 0.5 Controls <0.02
7 days (GAP=14)
unwashed dri edrehydrat ed
pl ums prunespr unes
(cA 1988 WP 2 1.1 (60) > |(80% noi sture) (18. 5% noi st ure) (33% noi sture) 27
donesti ca
[426] /ha] [O.18, 0.08* 0.37, 0.280.08, 0.22
(0.13)* (0.32)*(0.15)*
Concentration factor, fresh to dry = 2.5
Concentration factor, fresh to rehydrated = 1.2
* duplicate assays, average in parentheses
SD 31723, SD 33608 and Controls <0.05 all natrices
Peaches* Day 1 6 13(GAP=14) 2128
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Crop, Country Application Resi dues, ng/kg, at intervals after |ast application Ref
(State), Year Variety
Form No. Rat e
kg ai/ha
(g ai/hl)
whol e (pul p)
Australia 1979 SC 5 (10) 2.8 2.4 1.7 0.90.9 28
Col den Queen (0.1)(0.1)(0.08)(0.08)(0.07)
3 (20) 5.6 2.9 2.5 1.81.2
(0.2)(0.1)(0.1)(0.09)(0.07)
Control s <0.01
15 daysParent SD 331723 SD 33608
USA (CA) 1978 we 2 1.1° (60)7 [fresh*1.1**  0.08**<0.02 29
Hal e Haven control s<0.02 <0.02 <0.02
dried*** 8.2 0.08 0.03
Controls 0.09 <0.02 <0.02
14 days
fresh*1. 9** 0. 06**<0. 02 30
Riosa Gens Control sg0.03  <0.02<0. 02
dried***17 0.07 0.08
Controls 0.08  <0.02<0.02
*90% noi sture
**Not stated whether corrected for 62-65%recoveries
***10% noi sture, lab air-dried
Day 0 712/ 14 21 28
(H 1973 WP 1 1.7% (45)7 |2.7 (12 days, corresponds to 1.1 at GAP rate) 31
Cunber | and Cont rol <0. 02
(CcA 1973 WP 3 0.31 (20) (3.9 2.81.9 1.5 32
Key Stone (G;\;D 0.62° (40)7 |7.7 8.24.6 5.8
Controls 0.04, 0.18
(CA 1973 wp 3 0.56 (30) |[4.31 33
Sunbl est 1.1 (60) 7.32.6
Control s £0.02
(R 1973 WP 2 1.7% (45)7 |5.7, 8 (corresponds to 3.1, 5.3 at GAP rate) 34
Red Haven Controls 0.02
(CA) 1973 WP 3 1.1° (60)’ 4.33 35
Sunbl est Control s <0.02
Peaches cont'd Day 0 3 71421 28
Australia 1975 SC 2 (20) 2.2 36
Tatura Aurora (30) 3.6
WP 2 (20) 2.2 Controls 0.2 (confirned)
Canada 1975 wp 2 (25) 2.6 0.6 37
Al berta [US GAP] |pulp 0.05 0.03
Control s <0.01
1981 SC 2 0.63 (19) (0.3, 0.4, 38
Baby Gol den 0.3, 0.2
pulp 0.02, 0.04 (3)
Control s <0.01
1982 SC 1 0.89 (26) |0.6 (2), 39
Madi son 0.5 (2),
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Crop, Country Application Resi dues, ng/kg, at intervals after |ast application Ref
(State), Year Variety
Form No. Rat e
kg ai/ha
(g ai/hl)
0.7 (3),
0.8 (2),
0.4, 1, 0.3
pul p<0. 01 (10)
Control s <0.01
France 1976 WP 1 0.75 (50) [0.9 (8 days) 40
Royal ol d pul p<0. 01
SD 31723<0. 01
Cont rol s<0. 01
0 3 71421 28
1973 Audenot wp 1 0.5 3.72.6 1.9 41
(2 days) Control 0.2
1982 sc 1 0. 45 (90) 1.4 42
Merril s.d. pul p0. 04Control 0.01
1973 wp 1 0.5 1.61.6 1.51.30.7 43
Early Al berta [ Ger man Cont r ol s<0. 05
GAP]
Day 2 815
France 1973 Wwp 1 0.5 21.70.4 44
Red Aven Controls 0.04-0.1
Days 01 3714212835
New Zeal and 1975 wp 4 (19) 0.80.60.10.70.5 Control <0.1 45
Col den Queen
Cer many 1976
Rot e | ngel heim wp 3 0.25 (25) |9 3.43.421.81.3 46
Rekord aus A f. 8.14.72.52.21.5
M Rochi at 8.13.12.52.33.3
Controls <0.1
Days 013671013
S. Africa 1976 wp 1 (30) 76.3 5.94 47
Kakamas pul p0. 20. 10. 060. 02
(50) 128. 276
pul p0. 20. 20. 10. 1
Controls 0.01
1976 Kakanas wp 1 (30-50) canned <0.01<0.01 <0.01 48
[2 trials]
1974 we 1 (30) 4.23.1 49
(50) 6.47.8
Nect ari nes 14 days
Parent SD 31723 SD 33608
USA (CA) 1981 sc 2 1. 1(230) 0.2 (2) <0.02 <0.02 50
[ 4801 / ha]
Sungl o sc 2 1.1° (60)" | 2, 3.50.05, 0.08 <O0.02 51
Controls: parent 0.1, netabolites <0.02

1 SD 31723 = di hydroxybi s(2- net hyl - 2- phenyl propyl ) st annane

2 SD 33608 = 2- et hyl - 2- phenyl propyl st annoi ¢ aci d
® Unl ess ot herwi se indi cated,

resi dues are parent conpound only in the whole fruit.
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4 Al residues refer to de-stoned fruit, except references 14, 32, and 36 in which it was not indicated
whet her stones were renoved. The Meeting did not recal cul ate residues on a whole-fruit basis since the stones
constituted on average only about 6% of the whole fruit weight (the range was 3.8-11%. Reference 3 was an
exception where the stone wei ghed 30-40% of the fruit in early sanples and 10-15%in | ater sanples.

In reference 27 the summary (Volume 1) cites the application rate as 0.06% (60 g ai/hl). This is consistent
with the text of volune 3, page 13 (based on about 200 G A (1892 I/ha) but not with Table V, page 24, which
gists the volume as 45 GA (170 I /A = 426 |/ha). Airblast sprayer was used.

; GAP rate for concentrated sprays.

GAP rate for dilute sprays = (15-30).

8 GAP rate for concentrated sprays = 0.6-1. 1.

Animals

The Meeting received feeding studies on cows and chickens which had also
been provided to the 1979 JMPR

Cows. Six lactating Guernsey cows were fed daily, three at 11 and three at
96 ppm unl abell ed fenbutatin oxide in the diet (equivalent to 0.37 and 3.7
ng/ kg body weight) for 21 or 22 days, with handling procedures simlar to
t hose described bel ow under "Fate of residues" (Shell, 1973). In this study
(Potter and Nugent, 1978), sanples of mlk were taken periodically and
animals slaughtered within 24 hours of the last feeding for analysis of
ti ssues.

Anal yses were for fenbutatin oxide, SD 31723 and SD 33608 by net hod MV&-R-
494-1, described later under "Methods of residue analysis", because "a
previous trial, 11-112-74" was reported to have shown residues to be nainly
fenbutatin oxide and SD 31723. That report was not provided to the Meeting
and appears not to have been reviewed by the 1977 or 1979 Meeti ngs.

No residues (<0.02 ng/kg) of fenbutatin oxide or its netabolites were
detected in any tissue or in cream from the 11 ppm feeding level, or in
skim milk or brain from either level. Residues of fenbutatin oxide were
found in tissues and cream from feeding at 96 ppm but SD 33608 was not
found in any samples and SD 31723 only in liver and kidney (Table 9)

Anal ytical recoveries of all three conmpounds averaged 384% in skimmlk and
creamat 0.1 and 0.2 ng/kg fortification |evels, ranged between 79 and 118%
in liver and kidney at 0.2 ng/kg and were 381% in fat and nuscle at 0.1
ng/ kg.

The greatest potential for residues in cattle products would be from
feeding dry apple pomace, dry citrus pulp, dry grape ponmace and al nond
hull's. These m ght be fed to beef cattle at 50, 33, 30 and 25% of the dry
feed matter respectively, and to dairy cattle at 25, 33, 20 and 25% The
i mplications are discussed in the Appraisal

Table 9. Residues of fenbutatin oxide, SD 31723 and SD 33608 in cream and
in tissues of dairy cattle from feeding fenbutatin oxide for 21 or 22 days
at 96 ppmin the diet (Potter and Nugent, 1978).

Resi dues, ny/ kg
Sanpl e

Fenbut atin oxide SD 31723 SD 33608
Cream day 1 <0.02 <0. 02 <0. 02

day 3 0.03-0.04

day 13 0.06-0.11

day 21 0.04-0.06
Cream fat* 0.08-0. 14 -- --
Li ver 0. 04- 0. 07 0. 09-0. 12 <0. 02
Ki dney 0.13-0.18 0. 02-0. 04 <0. 02
Subcut aneous f at 0.04-0.06 <0. 02 <0. 02
Mesenteric fat 0. 05-0.06 <0. 02 <0. 02
Quadri ceps nuscle 0.03-0.04 <0. 02 <0. 02

! Calculated fromlevels in creamand the proportion of milk fat in cream
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Chi ckens. In the chicken feeding study two groups of 27 Wiite Leghorn hens
were fed for periods up to 28 days with fenbutatin oxide in the total feed
at either 5 or 25 ppm Eggs were collected every 24 hours and after
intervals of 7, 14, 21 or 28 days tissue sanples were taken for
determi nation of fenbutatin oxide, SD 31723 and SD 33608 by nethod MV5-R-
494-1. Sone birds were also fed untreated feed for various periods up to 28
days after withdrawal of the treated feed before slaughter

In the 5 ppm feeding group, no residues (<0.02 ng/kg) of fenbutatin oxide
were detected in any sanpl es except egg yol ks, one sanple of whole egg with
0.09 or 0.15 ng/kg (suspected of being contami nation) and two sanples of
whole egg with 0.02 ng/kg. Neither metabolite was found in any sanple.
Resi dues of both fenbuatin oxide and the netabolites were found in liver
and kidney fromthe 25 ppm feeding | evel and of the parent conpound only in
whol e egg and egg yol k but not egg white (Table 10). No residues were found

in light or dark nmeat or fat. Analytical recoveries were 385% in all
matrices fromO0.1 to 0.5 ng/kg fortifications.

The greatest potential for residues in chicken eggs or tissues would cone
fromdry grape ponmace, which may constitute up to 5% of poultry diets.

Tabl e 10. Residues of fenbutatin oxide and netabolites SD 31723 and SD
33608 in eggs and tissues of chickens from feeding fenbutatin oxide at 25
ppm dietary levels for intervals up to 28 days and for periods thereafter
with untreated feed (Potter and Nugent, 1979)

Resi dues, ny/ kg
Sanpl e
Fenbut ati n oxi de SD 31723 SD 33608
Li ver Day 7 0.02 0. 05 <0. 02
Day 14 0.04 0.12 0. 02
Day 21 0.02 0.1 0. 04
Day 28 0.02 0. 07 <0. 02
Day 31' <0.02 0. 08! 0. 03!
Day 36 <0.02 0.03 0.02
Day 42 <0.02 0. 02 0.02
Ki dney Day 7 0.03 0.03 <0. 02
Day 14 0.02 0. 03 all intervals
Day 21 <0.02 0.03
Day 28 <0.02 0.02
Days 31' <0.02 0. 04"
Days 36 <0.02 <0. 02
\Wol e Egg Days 1-3 <0.02 <0. 02 <0. 02
Days 4-7 0.05 all intervals all intervals
Days 8-22 0.1
Days 23-28 0.12
Days 29-30" 0.1
Days 33-35 0.04
Days 36-42 <0.02
Egg yol k Days 8-15% _0.17 <0. 02 <0. 02
Days 23-28% 0.25 <0.02 <0.02

L' Untreated feed after 28 days for tissues or 29 days for whol e eggs
2 8-15 days value from5 ppmfeeding | evel, 23-28 days from 25 ppm

FATE OF RESIDUES

Two cow feeding studies with the radiol abelled conmpound (at |east one of
whi ch was previously submitted to the 1977 JMPR) were avail abl e, together
with processing information for apples, citrus, grapes, plunms and to sone
extent tree nuts, cucunbers and peaches. The processing information is
sunmari zed below, but the results are included in the supervised trials
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Tables 2 to 8.
In animals

In one study three lactating Guernsey cows were fed ['°Sn]fenbutatin oxide
at 170 ppmin grain concentrates, giving a dietary equivalent of 34 ppm
for 21 days (Shell, 1973). The 34 ppmwas |linked to a nean feed consunption
of 16 kg/day/cow so that the cows received on average 540 ng/day of
| abel  ed fenbutatin oxide. The main weight of the cows was 425 kg, so that
t he dosage was approximately 1.3 ng/ kg body wei ght/day.

M1k, urine, and faeces were taken for analysis daily. The animals were
slaughtered 12 hours after the last dose and tissue sanples analysed by
liquid scintillation counting. Faeces accounted typically for about 65-85%
of the daily dose, and urine for 0.2 to 1% but sonme sanples were outside
these ranges. The R of the mjor TLC spot from faeces extracts
corresponded to fenbutatin oxide.

No radi oactivity was found in mlk at a 0.02 ng/kg lint of detection, nor
in brain, bone, bone marrow, nesenteric fat, subcutaneous fat or quadriceps
muscle at a 0.04 ng/kg limt. Residues equivalent to 0.04 ng/kg of
fenbutatin oxide were reported in gastrocnemus nuscle from one of the
three cows but <0.04 ng/kg in the other two. Fenbutatin oxide equival ents
in the kidneys of the three cows were 0.27, 0.38 and 0.15 ng/kg and in the
livers 0.4, 0.41 and 0.22 ng/kg. The residues were not identified or
characteri zed.

In the second study (Koos, 1973) three GQuernsey cows were also fed tw ce
daily with *°Sn-labelled fenbutatin oxide for 21 days, at a total dietary
equi val ent reported to be 30 ppm 337 ng of the conpound was applied to 1
kg of grain concentrate. The daily feed was 15 kg (5 kg concentrate plus 10
kg alfalfa cubes) feed/ cow day, although the actual feed consunption was
not recorded in the report. MIk and tissue sanples were analysed by
anal ytical nethod MVB-R-345-2. The interval from |l ast feeding to slaughter
was not recorded in the report. The anal ytical nmethod was not provided, but
is based on EC-G.C and TLC procedures for the determination of the parent
conpound and SD 31723.

No residues of fenbutatin oxide (<0.01 ng/kg) were found in milk, brain,
guadri ceps, gastroenen us, subcutaneous fat, nesenteric fat or liver, nor
in the kidney or heart of two of the three cows. One cow had 0.03 ng/kg
fenbutatin oxide in kidney and 0.05 ng/kg in heart. Limts of determination
were 0.01 ng/kg in mlk and 0.02 ng/kg in tissues.

No information was subnmitted on the fate in plants, soi |, or
wat er/ sedi ment systenms. Information on the fate in plants had been
submitted to the 1977 Meeti ng.

In processing

Appl es. The nost conprehensive processing study received was a sinulated
conmer ci al process with apples treated at 85 g ai/hl (an exaggerated rate)
and harvested after 7 days (conpared with GAP 14 days) to ensure sufficient
residues in the processed fractions (Table 6, reference 51). Apples were
washed, peeled and cored. Peeled and cored apples were sliced and cooked.
Peel s and cores were ground to produce unclarified juice and wet ponace in
the finisher step. Wt pomace was dried in a forced-air dryer for 24 hours

at 77°C. Concentration factors were washed apples 0.83, unclarified juice
0.6, wet ponmace 1.7, dry pomace 6 and slices 0.02. Residues of SD 31723 and
SD 33608 were £0.1 nmg/kg in all fractions. In a separate study water
washing (including soap rinse and brushing) reduced the residue |evel by
approxi nately 56% (Table 6, reference 30).

Addi ti onal data were provided from processing apples treated in accordance
with GAP into juice, wet pulp and dry pulp, but with fewer details of the
procedure (Table 6, references 45 and 50). Concentration factors were juice
<0.1, wet pomace 2.4-3.5, and dry pomace 6.9-12. In other studies apples
treated in accordance with GAP were processed into juice and wet and dry
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ponace, although residue levels in the whole apples were not provided to
permit the estimation of concentration factors (Table 6 references 35, 36,
38, 39). Maxinum residues fromtreatnents according to GAP were 0.17 ng/ kg
injuice, 7.5 ng/kg in wet pomace and 24 ng/kg in dry pomnace.

Many of the studies included analyses of whole apples and pulp. Pulp

resi dues were generally £20% of the whole fruit residues and in nost cases
<10% Simlar results were observed for pears with residues in the pulp
<10% of the whole fruit residue

Oranges. |In one processing study on Valencia oranges about 70% of the
field-incurred residue of fenbutatin oxide was renoved by "normal" washing
30 days after treatnment, although details of the washing procedure were not
provided. No residues (<0.05 ng/kg) were found in the juice from whole
fruit with field-incurred residues up to 1.4 ng/kg, but residues in the dry
pulp were 1-1.6 tinmes the level in unwashed whole oranges (Table 3,
reference 1).

A nore conprehensive processing study was conducted on Hanmlin oranges to
simul ate commercial processing in accordance with University of Florida
Crcular 2-266. It consisted of standard washi ng procedures and "F.M C. in-
line extraction" resulting in three fractions: (1) peel, seed and rag (2)
oil enulsion crude and (3) unfinished juice. Fraction 1 was chopped, |inmed
and pressed to give a peel press liquor which was concentrated into
nol asses and a press residue which was dried into dry citrus pulp. Fraction
2 was further divided into orange oil and peel frit, and fraction 3 into
single strength juice and finisher pulp.

Washing whole Hamlin oranges harvested after only 7 days (the GAP PHI)
renmoved 36% of the fenbutatin oxide residue of 3.3 ng/kg from applications
in excess of GAP. In this case only trace levels (0.06 ng/kg) were found in
the juice. Residues were concentrated in orange oil (6.6 tines), dried
peel /pulp (4.6 tines), peel frits (2.5 times) and in chopped peel/pulp (1.2
times). Residues in the oil emrmulsion, press liquor, nolasses, and finisher

pul p were £50% of those in the unwashed whole fruit (Table 3, reference 8).

The levels of the total residue of the parent and the two netabolites
(calculated as parent) in orange peel and peel ed oranges were found to be
about 100-120% and 3-7% respectively of the level in whole oranges after 7
days (Table 3, reference 4). Another study showed residues in Navel and
H ckson orange pulp to be about 1-3% of those in whole oranges and the
residue level in the peel to be about 2-3 tines that in the whole orange. A
sonewhat similar distribution was observed in mandarins, but peel residue
levels were a little higher relative to levels in whole oranges (Table 3,
reference 9). Oher results in Table 3 reveal a simlar trend in the
di stribution of residues in | enbns and grapefruit.

Cucunbers. Residues in cucunbers were also largely in the peel with pulp
residues £1/3 of those in the whole commodity (Table 2).

Grapes (Table 4). Rinsing renmoved about 30-40% of the grape residue on the
day of application, but only about 15-20% of the residue renmaining after 13
days (Table 4 reference 25). In a sinulated conmercial processing study
washi ng and destemm ng grapes renoved approxinmately 40% of the fenbutatin
oxi de present after a PH of 7 days (Table 4, reference 32). No fenbutatin
oxi de residues (<0.02 ng/kg) were detected in wine or juice from grapes
treated according to GAP. The highest residues of fenbutatin oxide from
treatnents reflecting GAP were 15 ng/kg in raisins and 65 ng/kg in dry
ponace (Table 4, reference 18).

Grapes were treated twice with a WP fornulation at 1.4 kg ai/ha (180 g
ai/hl) with a 14-day interval between treatnments, harvested 7 days after
the second treatnent and subjected to sinulated commercial processing.
Resi dues of 0.54 ng/kg were reduced to 0.3 ng/kg in de-stemmed, washed
fruit. Residues becanme concentrated in wet ponace (4.3 tines), raisins
(4.3 tines), dry ponace (18 tines), stens (1.8 tines) and stem waste, (19
tinmes). The netabolite SD 31723 was found only in dry pomace (0.13 ny/kg)
and stemwaste, and SD 33608 only in stemwaste (Table 4, reference 32). In
other studies simlar concentration factors were found for raisins (Table
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4, references 18 and 30), but lower factors for dry pormace (Table 4,
reference 23).

Nuts. Fenbutatin oxide residues in nut shells are typically sone 10-50

tinmes those in the neats and residues in hulls 33 times those in shells
(Table 5).

Peaches. Wen peaches containing 90% noisture were air-dried in the
[aboratory to 10% noisture, residues were concentrated from 1.1 ng/kg to
8.2 ng/kg (7.5 tines) (Table 8, reference 29) and from 1.9 to 17 ng/kg (9
tinmes) (reference 30). If the residues in the fresh sanples were not
corrected for 62-65% analytical recoveries the corrected concentration
factors would be about 4.8 and 5.5 respectively.

Plunms. Plunms containing 80% noisture were treated at 1.1 kg ai/ha (60 g
ai/hl'), harvested after 7 days (GAP PH 14 days), processed by a sinul ated
conmercial procedure to prunes (18.5% noisture) and rehydrated to 33%
noi sture (Table 8, reference 27). The pluns were washed in a spray washer

for 15-30 seconds with water at 165-185°F, dried at about 150°F in a

forced-circulation air dryer and rehydrated in water at 165-185°F for 3-5
mnutes. Pitted pluns, dried prunes and rehydrated prunes were anal yzed for
fenbutatin oxide by analytical nethod AMR 720-87 (MV5-R-494-2). Sanples
were also analysed for netabolites SD 31723 and 33608. Mean concentration
factors were 2.5 for prunes with 18.5% noisture and 1.2 for prunes with 33%
noi st ure.

Resi dues in prunes frompluns treated approximately in accordance with GAP
have been reported up to 3.1 ng/kg (Table 8, reference 24). It is not known
whet her this value was corrected for the 55% recovery: if not, the "true"
resi due woul d be 5.6 ng/kg.

Stability of pesticide residues in stored analytical samples

The 1977 nonograph cited a study (TIR-26-116-74) as reporting that residues

were stable for 18 nonths when stored at -15°C, but no details were given.
No reports on the stability of residues in stored analytical sanples were
provided for the present review. A sumary discussion on "Freezer storage
stability study of fenbutatin oxide (Vendex® and netabolites in
strawberries, egg plants, and alnonds" is included in several reports
provided to the Meeting (e.g. Table 3, reference 8). This summary reports
that residues in all target sanples are stable up to 8.5 nonths when

stored at -20°C. Intervals before analysis were generally g1 year for the
supervised trials data provided, except in sone studies on stone fruit
where the interval was up to 3 years or nore.

Residues in the edible portion of food commodities (see also "Fate of
resi dues in processing", above)

Washing apples was shown to renove about 15% of the residue in whole
appl es, al though under some conditions (soap rinsing and brushing) over 50%
may be renmoved (see processing above) (Table 6, reference 30). Cenerally

£20% of the residue in whole apples will be found in the pulp and residues

in juice fromtreatnments approximating GAP were generally £10% of those in
the whol e apple (see processing above), although a residue in unclarified
juice was 60% of the whole fruit residue.

Resi dues in banana pulp have been shown to be 2-8% of field-incurred
residues in the whol e banana (Table 2, reference 6). Washi ng has been shown
to renove 40-70% of fenbutatin residues from whole oranges and it has been
denonstrated that residues in peeled oranges are |ess than 10% of the |evel
in whole unpeeled oranges (Table 3, e.g. reference 4). Residues nay be
concentrated in orange oil (6.6 times), dried peel/pulp (4.6 tinmes), peel
frits (2.5 times) and chopped peel /pulp (1.2 tinmes).

Washi ng or washing and destenm ng grapes can renove about 20-40% of the
fenbutatin oxi de residues, depending on the PH (Table 4, references 25 and
32). No residues (<0.02 ng/kg) are expected in wine or grapes from
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applicatins according to GAP, although concentrations up to about 5-fold in
raisins and 18-fold in dry pomace may result from processing.

Canni ng whol e destoned peaches (no reference was nade to peeling) field-
treated in a manner expected to result in residues up to about 10 ng/kg in
whol e peaches or 0.2 ng/kg in peeled peaches (sinmilar trials, sane tineg,
same place, sanme variety, sane application and simlar PHs) left no
detectabl e residues of fenbutatin oxide (<0.01 ng/kg) or SD 31723 (<0.2
ng/ kg) in the canned fruit. The destoned peaches were halved, inmersed in
boi | i ng sodi um hydroxi de for 30 seconds, washed with water, steam de-aired

for 10 minutes at 85°C for 10 minutes, sealed and heated at boiling point
for 20 minutes (Table 8 reference 48).

RESIDUES IN FOOD IN COMMERCE OR AT CONSUMPTION

No i nformati on was provided.

METHODS OF RESIDUE ANALYSIS

Al 't hough various analytical nethods have been used in the numerous
supervised trials only two were provided to the Meeting, one as an appendi X
to Potter and Nugent, 1978 (nethod MVS-R-494-1). The principles of this and
other nmethods, control values and analytical recoveries are included in
individual field trial reports. The other was nmethod MVS-R-345-1 (Shell,
1972) which was anpbng thosereviewed by the 1977 JMPR (see below). It also
i ncl udes a TLC procedure for the determnation of nmetabolite SD 31723.

Two basic approaches underly the nmethods used in nost of the trials. The
first, reviewed by the 1977 JMPR includes nethods MVB-R-345-1, MVB-R-391-1
or (-2) and WAMS 215-1 (SAM5-1). The second was described in the 1979
nonogr aph but not specifically referenced.

In the first approach extraction is by dichloronmethane, chloro-
derivatization by HCL digestion, clean-up on an alumna colum and
determ nation by G.C with EC detection. For nethod MV5-R-345-1 the linit of
detection was reported as 0.05 ng/kg for the parent conpound and 0.1 ng/kg
for SD 31723.

In the other procedure (method MVB-R-494-1) the nmcerated sanple is
extracted by shaking for two hours with chloroformand HO, the mixture is
allowed to stand overnight, the chloroform evaporated, and the residue
taken up in hexane which is partitioned with acetonitrile containing 0.05%
tropol one. The acetonitrile solution is evaporated to dryness and the
residue taken up in diethyl ether. The residue of the three conpounds
(parent, SD 31723 and SD 33608) is nethylated with nethyllithium After
further partitioning and clean-up on a Florisil colum determination is by
G.C with an FPD (6100A Sn-selective interference filter) (Shell, 1979).
From summary descriptions nmethod MVB-4-494-2 appears to be a variation of
this procedure.

Al t hough not presented to show details for individual conmodities, summary
validation results for MV5-494-1 in a variety of crops and animal tissues

show nmean recoveries of the order of 390% for the parent, SD 31723 and Sd
33608, but ranging from50 to 133% from fortifications of 0.1 to 50 ng/kg
of the parent and 0.1 to 0.5 ng/kg of the netabolites. Sanple chronatograns
suggest that linmts of determination for the parent would be 0.02-0.05
ng/kg in cream and 0.1 ng/kg in liver, for SD 31723 0.1-0.2 ng/kg in
grapes, 0.1 ng/kg in liver and 0.02-0.05 ng/kg in cream and for SD 33608
0.02-0.05 ng/kg in grapes, 0.1 ng/kg in cow liver and 0.02-0.05 ng/kg in
cream

Wth a few exceptions discussed under individual supervised trials,
anal ytical recoveries by the various analytical nmethods in the crops
studied were generally 380% Recoveries were quoted over a range of

fortification levels, but generally near the MLs. Linmts of detection
(usual ly expressed as a percentage of full scale deflection, e.g. 4% FS)
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were reported for nost methods and were generally £0.02 or £0.05 ng/kg, but
fewlimts of determination were given. Descriptions of analytical nethods
for the two primary nmetabolites SD 31723 and SD 33608 were al so provided in
i ndi vidual study reports, but again were not provided for review

A proposed HPLC nethod for fenbutatin oxide in fruit matrices was also
provided to the Meeting (N colas et al., undated). Laboratory-fortified
sanples were extracted wth dichloronethane, centrifuged, and filtered
through a phase separator. The solvent was evaporated and the sanple
di ssolved in the nobile phase for analysis. An octadecyl silica colum was
used with nethanol containing triethylamne (2-5%4 to minimze tailing as
the nobile phase. Detection was by W absorption at 205 nm or by
fluorescence (excitation at 410 nm enission at 490nm after post-colum
derivatization with a 254 nm nmercury |anp. Analytical recoveries were 56%
from apples, 77% from grapes and 48% from oranges at 0.1 ng/kg. The limt
of determination was reported as 0.2 ng/kg for apples and grapes with W
detection, but analysis of oranges was not possible owing to lack of
specificity. The Ilinmt of determination was 0.04 ng/kg in all three
matrices with fluoronetric detection.
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NATIONAL MAXIMUM RESIDUE LIMITS

Nat i onal
bel ow

maxi mum residue limts

report ed

437

to the Meeting are sumarized

(USlimts include fenbutatin oxide and its organotin netabolites).

Crop/ country | MRL, ng/ kg

|Not es

ALMONDS

USA |05

ALMOND HULLS

USA

o]
o

APPLES

Australia

Austria

Bel gi um

Cer many

registration in progress

Italy

Japan

Net her | ands

New Zeal and

pip fruit

S. Africa

Spai n

N R N IR RN Y R R

[&)]

Swi t zer | and

for fruits

USA

=
(4]

APPLE POVACE, dry

USA

~
(6]

APRI COTS

Cer many 1

Japan 5

BANANAS

Australia 5

Spai n 1

BEANS

Japan 0.5

Spai n 0.5

Net her | ands

©
o

French,

scarl et runner, slicing beans

CHERRI ES

Australia

stone fruit

Bel gi um

stone fruit

Cer many

registration in progress

Italy

stone fruit

Japan

Net her | ands

New Zeal and

stone fruit

Spai n

stone fruit

Swi t zer | and

fruits

ol r| N r|o|lvlol k| r|w

USA

CITRUS FRU TS

Australia

Brazil

peel ed

Chi na

Italy

Japan

Net her | ands

S. Africa

N[ el o]l ol o] o| of »
]

Spai n
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Crop/ country MRL, ny/ kg

Not es

Tai wan 2

USA 20

Cl TRUS POVACE

USA |35

CI TRUS PULP, dry

USA

~

CUCUMBERS

Bel gi um

fruiting vegetabl es

Denmar k

gr eenhouse

Italy

Japan

Net her | ands

gher ki ns

Spai n

gher ki ns

Bel gi um

gherkins, fruiting vegetables

Swi t zer | and

gher ki ns

s okl r|lr|Iv] o] r|o

USA

EGG PLANT

Bel gi um

fruiting vegetabl es

Japan

Net her | ands

HIENE

Spai n

sol anaceae

FRUT

Austria

=
o

Swi t zer | and 1.5

FRUI TI NG VEGETABLES

Net her | ands 1

cucunbers, egg plant, gherkins

veget abl e spaghetti, tonatoes

nel ons, okra

wat er

peppers, punpkins (patisson, sunmer squash)

nel ons

GRAPES

Austria 01

Bel gi um

France

Cer many

registration in progress

Italy

Japan

Net her | ands

Spai n

Swi t zer | and

fruits

al r| k| ool ol v Mo
o

USA

GRAPE POVACE, dry

USA 100

HOPS

Australia 20

Japan 30

NUTS

USA |o.5

|aln0nds, wal nuts, pecans

NECTARI NES

Australia |3

OTHER BERRI ES

Net her | ands |0.2

OTHER SVALL FRU T

Net her | ands |0.2

OTHER STONE FRUI T

Net her | ands |1

PEACHES
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Crop/ country

2
3

Not es

Australia

Austria

fruit

Bel gi um

stone fruit

Denmar k

gr eenhouse

Cer many

registration in progress

Italy

stone fruit

Japan

Net her | ands

stone fruit

New Zeal and

stone fruit

S. Africa

Spai n

Swi t zer | and

NN ERIEEI RN R RS
o

fruits

USA

=
o

PEARS

Austrlia

Austria

Bel gi um

Cer many

registration in progress

Italy

Japan

Net her | ands

New Zeal and

pip fruit

S. Africa

Spai n

Swi t zer | and

fruits

Tai wan

N el N RN o] of M| ol w

USA

=
(6]

PLUVB

Cer many

Net her | ands

USA

PRUNES

Japan

USA

PRUNES, dry

USA

|20

RASPBERRI ES

USA

|1o

STONE FRU'T

Bel gi um

New Zeal and

STRAVBERRI ES

Australia

Japan

Net her | ands

USA

10

TOVATCES

Bel gi um

0.5

fruiting vegetabl es

Denmar k

gr eenhouse

Italy

0.5

Net her | ands

Spai n

0.5

sol anaceae

RAI' SI NS

USA

20
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COrop/ country | MRL, o/ kg | Not es

OTHER FOOD COWDDI Tl ES

Net her | ands 0* (0.05) |

ANI VAL PRCDUCTS

USA 0.5 cattle nmeat, fat or neat byproducts
Net her | ands 0.2 liver

Net her | ands 0.2 ki dney

Net her | ands 0. 02* ot her neat

USA 0.5 hogs, neat, fat or neat byproducts
USA 0.5 horses or sheep neat, fat or neat byproducts
M LK FAT

USA 0.1

Net her | ands 0. 02* m | ks

*At or about the limt of determnation

APPRAISAL

Fenbutatin oxide, a niticide registered for use on nany crops worl d-w de,
was first reviewed by the 1977 JWMPR for both toxicology and residues. A
toxi col ogi cal re-evaluation in the periodic review programe of the CCPR
was conducted in 1992, but the correspondi ng residue review was postponed
to 1993 owing to the late arrival of data. Al though the present Meeting
revi ewed over 250 individual reports or studies containing residue data and
GAP information, little or no information was provided on sone critical
supporting studies (e.g. plant, goat and hen netabolism studi es, processing
studies for tomatoes, freezer storage stability of analytical sanples,
anal ytical nethods, etc.). The Meting received processing studies for
appl es, grapes and citrus and, on request, cow netabolism and transfer
studies as well as a chicken feeding study. The Meeting was informed that
rat, hen and goat mnetabolism studi es had been submitted to WHO and coul d be
submtted to FAO for future review. A proposed LC analytical nethod for
fenbutatin was al so revi ened.

GAP and sumary residue data received from Spain and The Netherlands for a
nunber of commodities were received too late for full consideration. The
GAP information has been added to the 1993 Monograph. Mst if not all of
the sunmary residue information appears to have been included in earlier
subm ssions for 1993 review and has therefore been consi dered.

There was still a lack of critical supporting information, wth the
exception of the cow and chicken feeding studies and processing studies
provided. Accordingly, the Meeting limted this periodic review prinmarily
to evaluating supervised trials data and/or evaluating data in the context
of the available informati on on current GAP.

Supervised trials data show fenbutatin oxide residues in general to be
primarily on the surface or in the peel. Residues in banana pulp are 1-2%

of the level in the whole banana, peeled cucunber residues are £33% of
whol e cucunber residues, citrus pulp residues are <5% of the whole fruit
residues. In nuts residues in the shell are typically 25 tines those in the
nut neat, although in a few cases only 3 to 4 tinmes. In alnonds the hull
resi dues were of the order of 60 times the level in nut neat.

Processing information was provided on a nunber of commodities. Washing
may renove 20 to 40% of the residues on fruits and an even higher
proportion in some cases on citrus fruits. Concentration occurs in sone
processed fractions, with concentration factors of 1.7 in wet apple ponace,
6 in dry apple pormace, 5 in dry citrus pulp, 6.7 in citrus oil, 4.3 in wet
grape ponace, 18 in dry grape ponmace, 4.3 in dried grapes, 2.4 in dried
prunes, and up to 9 in dried peaches. Residues from GAP applications to

grapes are £0.02 ng/kg in wi ne or grape juice.

In a nunber of studies sanples were also analysed for residues of the
nmet abol i t es di hydr oxybi s(2- net hyl - 2- phenyl propyl ) stannane (SD 31723) and 2-
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net hyl - 2- phenyl propyl stannoic acid (SD 33608). The former is wth few

exceptions £10% of the fenbutatin oxide residue and the latter usually £1/2
the level of the SD 31723. There is sone evidence that the canning process
may reduce residues near the MRL to non-detectable levels, at least in
stone fruit.

Avocado. There is no MRL for avocado. Because data were available only for
the flTesh and no GAP was available for the countries in which trials were
conducted, the Meeting concluded that information was insufficient to
support a limt.

Banana. There is currently no MRL for bananas. Mxi num residues reflecting
GAP were 6.3 ng/kg at 7 days, 3.4 ng/kg at 2 days and 5.7 ng/kg at 0 days.
The GAP PH is 1 day. About 1-8% of the whole fruit residue has been found

in the pulp (maxi numlevel 0.14 ng/kg), although £2%is likely to be a nore
reliable estimate taking into account analytical factors. Although few of
the results were exactly at the GAP PH, residues show little decline over
7 days from application, and the Meeting concluded that data over this
period were relevant to estimating a naxi numresidue |evel. Because results
were available from only one country, the Meeting considered additional
data reflecting the GAP of other countries desirable. However, because
results were available from three locations in three different years, the
Meeting concluded that they were sufficient to estimate a 10 ng/kg limt.

Beans. There is no MRL for beans. Residues in green beans from a single
application in a single trial in one country were 0.5 ng/kg after 3 days.
Data were available from another country at a slightly exaggerated
application rate (75 g ai/hl instead of 50 g ai/hl) from a formulation
which is not recognised as GAP. The plot size was only 12 nf. The Meeting
could not recoomend a limt for green beans.

Resi dues in French beans from 2 applications at GAP rates under glasshouse
conditions in one country resulted in maxi num residues of 0.4 ng/kg after 6
days conmpared with a GAP PH of 7 days. At twice the 25 g ai/hl GAP rate
residues were 0.15 ng/kg after 7 days. The Meeting concluded that the data
were insufficient to support a limt for beans.

Ctrus. The CXL for citrus fruits is 5 ng/kg. Although 43 trials were
conducted in 5 countries, 3/4 of these were in one country and only 12 of
the trials represented current GAP (6 on oranges, 2 on grapefruit, 3 on
| enrons and one on nandarins). Maxinmumresidues resulting from GAP were 1.5
ng/kg in grapefruit, 2.4 ng/kg in mandarins, 3.3 ng/kg in oranges and 4
ng/ kg in lenons, the last at a 21-day PH conpared with the GAP 7-day PHI.
Qher trials at GAP application rates, but at twice the GAP nunber of
applications resulted in residues up to 14 ng/ kg, but generally l|less than
10 ng/kg. Residues of the netabolite SD 31723 were typically 2-10% of the
parent conpound in whole oranges and in all the fruits the residue of SD
33608 tends to be about half that of SD 31723.

VWil e additional data reflecting GAP for oranges, grapefruit and mandari ns
are desirable, the Meeting concluded that the available results were
marginal ly sufficient in a nutually supportive way to confirm the existing
5 ng/kg citrus group CXL for these individual citrus fruits. This does not
apply to lenmons or limes, because relatively few trials representing GAP
were available for lenons. As noted, the highest GAP residue (4 ng/kg) in
| enbns was at a 21-day PH conpared with a GAP 7-day PH, and the next
hi ghest residue of 2.4 ng/kg was from only single applications whereas two
are permtted. The Meeting concluded that additional data reflecting

current GAP for Ilenons and/or limes with the nminimum PH and maxi mnum
application rates would be required before a lint could be reconended for
lenobns or limes or for citrus fruits as a group. Addi ti onal data

reflecting GAP for oranges, grapefruit and nandarins are also desirable

The available information from the sinulated comercial processing of
oranges with field-incurred residues indicates that residues in dry orange
pulp are 2-4.6 tines those in whole unwashed oranges. Assunming a fivefold
concentration and a residue at the 5 ng/kg MRL level in the unprocessed
fruit, the maximum dry pulp residue would be 25 ng/kg conpared with the
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current 7 ng/kg limt. Although there is currently no Codex MRL for citrus
oil, the 6.6 concentration factor from whole unwashed oranges indicates
that an MRL of 30 ng/kg woul d be needed.

Cucunbers. The CXL for cucunbers is 1 ng/kg. Data were available from 4
European countries (open and gl asshouse) and the USA (open), although the
US data do not correspond to current GAP. Wile application rates in the US
trials were higher and PH intervals shorter than required by GAP in

Europe, the data are useful for illustrating the dependence of residues on
the application rate and giving sone indication of differences in residues
between 2 and 3 applications. Residues from single applications

representing European GAP ranged from 0.03 to 0.3 ng/kg. The Meeting
concluded that a 0.5 ng/kg linmt was supported.

Egg plant. The CXL for egg plant is 1 ng/kg. Because data were available
from only a single glasshouse trial in one country, because no GAP
information was provided for that country and because the trials did not
conform to GAP application rates or PH's of neighbouring countries the
Meeting concluded that the information was insufficient to support the
l[imt, and reconmended its withdrawal.

Gherkins. The CXL for gherkins is 1 ng/kg. Because only sunmary infornmation
froma single glasshouse trial was available, the Meeting concluded that it
was i nsufficient to support the lint, and reconmended its withdrawal.

Grapes. The CXL for grapes is 5 ng/kg. Data were available from over 60
supervised trials in 5 countries. Mximm residues of about 2 ng/kg
resulted from European GAP and 4 ng/kg from US GAP. Wile US GAP is
conparable to that of several European countries, many nore US trials were
avail able. The Meeting confirmed the existing 5 ng/kg limt. Currently
there is no Codex limt for processed grape products. Because the
concentration of residues from grapes to raisins is about fourfold, the
Meeting concluded that an MRL of 20 ng/kg for raisins would be appropriate,
based on 5 ng/kg in the whole fruit. Simlarly, concentration of the order
of 18 times in dry ponace (or stemwaste) supports a limt of 100 ng/kg for
dry pomace.

Hops. No MRL is proposed for fenbutatin oxide in hops. Supervised trials
data reflecting GAP were available from a single trial in one country,
resulting in residues of the order of 5 ng/kg. The Meeting concluded that
these data were i nadequate for estinating a maxi num residue |evel.

Melons. Currently there is a 1 ng/kg CXL for nelons, except waternmnelons
Al'though no residues (<0.01 ng/kg) resulted 7 or 14 days after applications
at GAP rates in a single trial in one country whose GAP PH is 3 days, the
Meeting concluded that the data were insufficient to support the limt, and
reconmended its wi thdrawal .

Nuts. No MRL is established for nuts. Maxi mum residues of fenbutatin oxide
in the nut nmeats of alnonds, pecans, walnuts and filberts fromtreatnents
at US GAP application rates, PH's and nunber of applications included

resi dues of £0.02, 0.04, 0.05, 0.13, 0.16, and 0.3 ng/kg (the last at a 1.5
times application rate). Appreciably nore data were provided which were at
GAP application rates and PH, but with 3 applications instead of the

maxi mum 2 per season which is GAP. These included residues of g£0.02 (10),
0.03 (4), 0.04 (2), 0.05, 0.07, 0.08, 0.1, 0.2 (3) and 0.3 no/kg.

Al t hough there were no side-by-side conparisons, the overall data suggest
simlar residues from 2 or 3 applications at GAP rates. The Meeting
therefore concluded that a 0.5 ng/kg limt could be supported for al nonds,
pecans, and wal nuts. Residues were observed up to 56 ng/kg in alnond hulls
(an aninal feed iten).

Data were too limted to support a limt for filberts, for which no GAP
i nformati on was provided.

Data were al so available for netabolites SD 31723 and SD 33608 with | evels
of <0.02 ng/kg in nut neats.
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Peppers. The CXL for peppers (sweet) is 1 ng/kg. Data were available from
two supervised trials. The single application (2 are permitted) in the
Belgian trial was outdoors, although the provided Belgian GAP was for
gl asshouse uses. The Netherlands glasshouse trial was at 0.5 kg ai/ha,
whi ch could not be related to the GAP rate of 25 g ai/hl. Al though residues
in two supervised trials (1 and 0.6 ng/kg after the 3-day PHI's) suggest
that residues may not exceed 1 ng/kg from GAP, the Meeting did not consider
two data points reflecting GAP sufficient to support the ML, and
reconmended its wi thdrawal .

Ponme fruit. The CXLs are 5 ng/kg for apples and pears and 20 ng/kg for dry
appl e ponace. The data base for ponme fruit included 103 supervised trials
for apples and 17 for pears. In many trials residues decreased little
during 2-3 weeks after application. Maxi mum residues in apples were 2.9
ng/ kg from GAP applications in non-US trials. In US trials the highest
resi dues from GAP applications were 4.3 ng/kg fromdilute sprays, 9.6 ng/kg
from concentrated SC sprays and 12 ng/kg from concentrated W sprays,
al though only three of the nmany trials on apples were with concentrated
sprays at GAP application rates. The two apple trials which resulted in the
hi gher residues were on a different variety fromthose in other trials, but
it could not be concluded that the variety influenced the residue. Wiile
the trial plot was a single tree, this was also true of other trials.
H gher residues from concentrated spray applications are al so suggested by
pear trials where maxi num residues reflecting US GAP were 2.3 ng/kg for
dilute sprays and 5.6 and 3 ng/kg for WP and SC concentrated spray
applications respectively. These dilute and concentrated spray applications
were all on the sane variety of pear.

VWhile the Meeting concluded that the current 5 ng/kg Codex limt is
adequate for dilute spray applications, it would not accomobdate the USA
concentrated spray uses. The Meeting concluded that additional data
reflecting GAP woul d be needed to accommodat e t hese.

The Codex Ilinmt for dry apple ponace is 20 ng/kg to accomopdate the
current 5 ng/kg limt on apples (fourfold concentration factor).
Concentration and reduction factors in apple processed products estimted
fromstudies provided to this Meeting varied, depending on the study: juice
(unclarified) 0.6 tinmes, wet pulp 1.7-3.5 tinmes, and dry pulp 6-12 tines.
Clearly the fourfold factor previously used by the JWR is too low in view
of this information. Putting greater weight on the nost conprehensive
processing study provided, the Meeting concluded that for estinmating
maxi mum resi due levels a factor of 7 would be reasonable for whole fruit to
dry pomace. Wth an MRL of 5 ng/kg and a concentration factor of 7 a 40
ng/ kg limt can be reconmended for dry appl e ponace.

Raspberri es. No MRL exists. Supervised trials infornmation was avail able
for only one country, for which no GAP information was provided and the
GAP of other countries could not be used. The Meeting concluded that
insufficient information was available to estimte a maxi num resi due |evel.

Soya beans. Because residue results (<0.01 ng/kg) were available fromonly
three supervised trials in a single country 67-80 days after application
conpared with the GAP 7-day PHI, and because analytical recoveries by
analytical nethod SAMS 345-1 were highly wvariable at a 0.2 ng/kg
fortification level (50-110%, the Meeting concluded that data reflective
of GAP were insufficient to support a limt.

Stone fruit

Forty-seven studies from 8 countries were available for stone fruit,

representing 76 supervised trials. Most of the results referred to de-
stoned fruit. No attenpt was made to calculate residue in the whole fruit
including stone, since average stone weights were only about 6% of the
whol e fruit weight.

Cherries. The CXL is 5 ng/kg. Maxinmum residues reflecting approxi mate GAP
in Germany were 0.6 mg/kg and in the USA 5.1 ng/kg (whether results were
adjusted for 69% recoveries was not stated). |f not corrected, a maxi mum
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residue of 7.4 ng/kg would be indicated. Oher US data also did not
i ndi cate whether corrections had been nade for |ow recoveries. If not,
other residues when adjusted for recoveries would be of the order of 7
ng/ kg. Results from The Netherlands data did not reflect the national 42-
day PHI. However, the residues up to 1.2 ng/kg were from applications
consistent with German or Italian GAP PHIs, although German GAP was
reported to be due to expire in 1993. Maxi mum resi dues of SD 31723 were

0.9 ng/kg and SD 33608 0.04 ng/kg from GAP. The former was £25% of the
fenbutatin oxide residue and SD 33608 is usually less than half of the
| evel of SD 31723.

The Meeting was particularly concerned at the lack of information on
whet her results from several US studies (the mmjor portion of the data
base) were corrected for analytical recoveries less than 70% (58% in one
case), and at the information that German reregistration is to expire in
1993 (the German GAP is relevant to other European trials for which no GAP
was provided). The Meeting concluded that a 10 ng/kg limt could be
supported for cherries.

Peaches, nectarines. The CXL is 7 ng/kg. WMximm residues in peaches
reflecting approximate GAP in Australia were 2.5 ng/kg, and in the USA 8
ng/ kg froma 1.5 tinmes rate (5.3 ng/kg adjusted to the GAP rate) and up to
5.8 ng/ kg fromapproximte GAP rates, but with 3 instead of the permtted 2
applications. Residues were up to 3.5 ng/kg in two US trials reflecting GAP
on nectari nes. Maxi mum peach residues were 0.8 ng/kg in Canada at US GAP
rates, 1.3 ng/kg in France at German GAP rates, and 3.3 ng/kg in Gernany.
Three trials in South Africa also resulted in residues up to 3.1 ng/kg
after 10 days and 4 ng/kg after 13 days (14 day-PH s are common in other
countries) at application rates which are GAP in other countries, although
GAP information for South Africa was not provided. Residues were up to 6
and 7.8 ng/kg after 13 and 10 days respectively at higher application
rates. The Meeting concluded that the data supported the current 7 ng/kg
limt for peaches and in a nutually supportive way could support a limt at
the sane | evel for nectarines.

Pluns. The CXL is 3 ng/kg. Maximum resi dues approxi mati ng GAP were: GCerman
trials 0.7 ng/kg, United States trials 2.1 ng/kg, Netherlands trials <0.1
ng/ kg. No GAP information was available for South Africa. Residues were 0.9
and 1 ng/kg after 14 days. From GAP applications, naximm residues of SD
31723 were 0.07 ng/kg and of SD 33608 0.04 mg/kg. SD 31723 is usually <5%
of the fenbutatin oxide residue and SD 33608 is similar to or |ower than SD
31723. Control values for fenbutatin oxide range from <0.01 to 0.1 ng/Kkg,
dependi ng on the anal ytical nethod used.

Al t hough recoveries in sone US trials were below 70% and no information
was provided on whether the results were corrected, recoveries were
acceptable in the trial wth the highest GAP residue (2.1 ng/kg).
Furthernore, assuming that the results in the trials with |low recoveries
are uncorrected, naxi num residues would be about 2.2 ng/kg. The Meeting
concl uded that the data were sufficient to support the CXL for pluns.

There is no MRL for prunes (dried pluns). Data provided indicate that
fenbutatin oxide residues are concentrated in drying pluns by a factor as
high as 2.5. Applying this to the 3 ng/kg limt for fresh plunms would inply
an MRL of 7.5 or 10 ng/kg for dried prunes.

Residue levels in dried pluns from trees treated in accordance with GAP
were provided, although no data were included for the fresh fruit from
whi ch a concentration factor could be estinmated. Maxi mum residues were 3.1
ng/ kg. Anal ytical recoveries for this study were only 55% and it was not
i ndi cated whether the result had been corrected for the |ow recovery. |If
not, a residue of 5.7 ng/kg would be indicated. This would be consistent
with the theoretical 7.5 ng/kg estinmated above.

Strawberries. The CXL is 3 ng/kg. Twenty-seven reports were available from
7 countries representing 47 supervised trials (32 fromthe USA). Data from
two countries could not be related to the available GAP. Maxi mum resi dues
approximating GAP were 1.3 ng/kg from Australian trials, 0.4 ng/kg from
French trials, 0.5 ng/kg from UK trials, and 7 ng/kg from Mexican trials
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(based on US GAP). The nore nunerous US trials resulted in a fairly
continuous distribution of residues, except for two values, up to 9.9 ng/kg
(the last froma 1.2 times application rate). The exceptions were at one
site with residues of 12 and 18 ng/kg. Because information on the project
history for these trials was in question and because the residues
(especially 18 ng/kg) were not consistent with those found in nunerous
other simlar trials, even at exaggerated rates, the Meeting gave little
wei ght to these two val ues.

Maxi mum residues from GAP of the netabolites SD 31723 and SD 33608 were
respectively 0.1 and 0.05 ng/kg after 1 day. Generally residues of SD 31723

were £5% of fenbutatin oxide residues and SD 33608 resi dues were about half
or less of the SD 31723 residues (after one day). The Meeting concl uded
that the data supported an increase in the current 3 ng/kg CXL to 10 ng/kg.

Tomato. The CXL is 1 ng/kg. Four of the 12 supervised trials were according
to GAP, and the maxi num residues in these: Denmark 0.4 ng/kg (gl asshouse),
Italy 0.3 ng/kg (field), the UK 0.3 ng/kg (glasshouse). Although results
were available from 3 additional countries, they could not be related to
the GAP information provided. Residues were up to 0.8 ng/kg after 3 or 4
days in tw trials that could not be confirnmed to reflect GAP. No tomato
processing data were provided. No residues (<0.1 ng/kg) of netabolite SD
31723 were found in the two trials in which it was determn ned.

The Meeting concluded that the data were adequate to confirm the current
l[imt for tomatoes, but only for glasshouse uses.

Aninal s. Feeding studies with |abelled fenbutatin oxide at 34 ppm dietary
feeding levels indicate that the greatest potential for residues is in the
ki dney and liver of cattle, wth possible low residues in nmuscle.
Conventional feeding studies were also conducted at 11 or 96 ppm in the
cattle diet for 21 or 22 days. No residues (<0.02 ng/kg) were found in
mlk, creamor tissues fromthe [ower feeding |level. Residues of fenbutatin
oxide were found in all cream and tissue sanples from the higher feeding
level, while SD 31723 was found only in the liver and kidney. SD 33608 was
not detected in any sanple (<0.02 ng/kg).

Dependi ng on the assunptions used, a dietary intake of the order of 20 ppm
could be estimted, about twice the level in the lower feeding level trial
Adj usting data from the highest feeding level trial to a 20 ppm dietary
burden results in naxi mum fenbutatin oxide residues in liver of 0.02,
ki dney 0.05, fat of neat 0.01, nuscle 0.01 and milk fat 0.05 ng/kg.

Agai n dependi ng on what assunptions are nmade, a case could be made for a
slight lowering of the previously estimated 0.2 ng/kg limts for liver and
ki dney, but since the levels are not nuch greater than the validated limts
of determination for these organs, and because nore than one of the feed
items could be fed at one tinme, the Meeting concluded that the liver and
kidney limts previously estimated for cattle, goats, pigs, horses and
sheep could be confirmed. They have been conbi ned under a new proposal at
the sane | evel for edible offal

The Meeting had some reservations about the previous estinmates for cattle
neat and mlk of 0.02 ng/kg at the Iimt of determination. There was no
evi dence that the levels would be exceeded in practice, but the analytical
nmet hod had not been validated below 0.1 ng/kg for any animal matrix in
studies provided to the Meeting. For this reason the Meeting reconmended
increasing the stated lints of determination and hence the MRLs for these
commodities to 0.05 ng/kg and limts for the neat of cattle, dogs, horses
and sheep have been conbined at the sane | evel as a new proposal for neat.

The Meeting also observed that residues of SD 31723 can be about tw ce
those of fenbutatin oxide in cattle liver. Because residues of fenbutatin
oxide are found in liver and because it is the only matrix in which SD
31723 exceeds fenbutatin oxide, the Meeting concluded that definition of
the residue solely as fenbutatin oxide is satisfactory.

Residues in skimmlk and creamindicate a propensity for fenbutatin oxide
to accurmulate in lipid rather than aqueous nedia, but levels in nuscle do
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not differ from those in nesenteric or subcutaneous fat sufficiently to
regard fenbutatin oxide as a fat-soluble pesticide.

Feeding chickens at 5 ppm dietary levels produced no residues of
fenbutatin oxide or its tw mnmetabolites in tissues or eggs, except 0.02
ng/ kg fenbutatin oxide in two whole egg sanples. Fromthe 25 ppm dietary
feeding | evel the maxi num residues of fenbutatin oxide were 0.04 nmg/kg in
liver, 0.03 ng/kg in kidney and 0.12 ng/kg in whole eggs. These decreased
to <0.02 mg/kg in liver and kidney 3 days after cessation of feeding, but
the decrease was slower in whole eggs. No residues of either parent
conpound or netabolites were found in other tissues or organs. As in the
case of cattle, residues of SD 13723 were greater than those of fenbutatin
oxide in liver (3 to 5 times as high in this case) and residues of SD 33608
were generally conparable to those of the parent conpound.

If it is assuned that the greatest dietary intake from feed itens for
which there are MRLs would be from dry grape pormace (100 ng/kg MRL) and
that it is fed at a nmaxi mum of 5% of the diet, a dietary intake of about 5
ppm can be estimated. Mxinum fenbutatin oxide residues of 0.02 nmg/kg in
whole egg fromthe 5 ng/kg feeding level and 0.12 ng/kg from the 25 ppm
| evel support 0.02 nmg/kg as a maxi num residue |evel for whole eggs. Wile
SD 317243 might occur near 0.02 nmg/kg in liver (0.12 nmg/kg from 25 ppm
feeding), residues of fenbutatin oxide per se would not be expected to be
above 0.02 ng/kg. Al though residues would be likely not to exceed 0.02
ng/ kg in whole eggs, kidney or liver, the sane considerations as those
nmentioned above regarding the levels of nethod validation for cattle
products led the Meeting to conclude that a linmt of 0.05 ng/kg (not a
[imt of determ nation, because residues around 0.02 ng/kg may occur) woul d
be nore appropriate in whole eggs and 0.05 ng/kg (as a limt of
determination) in liver and kidney. There would be no compelling need for a
[imt in poultry neat or fat. Because |limts are proposed for eggs and
chicken edible offal, 0.05 ng/kg is recommended for chicken nmeat as a limt
of determ nation |evel.

Only one of the two analytical nethods used in the supervised trials was
provi ded, although the principles were sunmari zed and recoveries and limts
of detection were usually provided with field trials data. The two basic
net hods were both described in earlier nonographs. The first is based on
chloro-derivatization in a solvent containing HCO followed by GC
determ nation. The second (e.g. nethod MV5-R-494-1 provided to the Meeting)
i ncludes nethylation of fenbutatin oxide, SD 31723 and SD 33608 with
nmet hyl lithium and determ nation by GLC with flane-photonetric detection of
tin. In general determination at 0.02 to 0.05 ng/kg of each conpound in
cream 0.1 ng/kg of each in cow liver, and 0.1 to 0.2 ng/kg SD 31723, 0.05

ng/ kg SD 33608 and probably 30.1 ng/ kg parent conpound in grapes appears to
be supported by sanple chronatograms. Recoveries from the various

substrates were generally 380% but at near MRL levels, especially for
fenbutatin oxide.

The submitted nethod may be adequate for regulatory analysis at
proposed MRL |evels, although submission of all of the analytical methods
with sufficient information to permt estimation of the Ilimts of
determination and of any information on nulti-residue nethods suitable for
enforcenent is desirable.

A proposed |iquid chromatographic procedure was al so provided, but it was
not validated sufficiently for the Meeting to reconmend its use.

RECOMMENDAT IONS

On the basis of the data on residues from supervised trials the Meeting
concluded that the residue Ilevels |listed below are suitable for
establishing maxi mum residue lints. The Meeting could not confirm sone

current CXLs at this tinme. They are also indicated bel ow

Definition of the residue: fenbutatin oxide
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Commodi ty Reconmmended MRL ( g/ kg) PH ,
days
CCN Narme New or confirned Previ ous
TN 0660 Al nonds 0.5 - 14
FP 0226 Appl e W (Note 1) 5 14
AB 0226 Appl e ponmace, dry 40 20 14
FI 0237 Banana 10 - 7
FS 0013 Cherries 10 5
PO 0840 Chi cken, edible offal of 0. 05* -
PM 0840 Chi cken neat 0. 05* -
FC 0001 Citrus fruits W (Note 2) 5
AB 0001 CGtrus pulp, dry 25 7 7
VC 0424 Cucunber 0.5 1
MD 0105 Edi bl e offal (manmalian) 0.2 -
VO 0440 Egg pl ant w 1
PE 0112 Eggs 0.05 -
VC 0425 Cherkin W 1
FB 0269 G apes 5 5
FC 0203 G apefruit 5 5 for citrus 7
AB 0269 G ape ponace, dry 100 -
MO 1292 Hor se, ki dney W (Note 3) 0.2
MO 1293 Horse, liver W (Note 3) 0.2
MD 0098 Ki dney of cattle, goats, pigs W (Note 3) 0.2
and sheep
MD 0099 Liver of cattle, goats, pigs W (Note 3) 0.2
and sheep
FC 0206 Mandarin 5 5 for citrus 7
MM 0095 Meat 0. 05* -
MD 0096 Meat of cattle, goats, horses, W (Note 4) 0. 02*
pi gs and sheep 5 for citrus
VC 0046 Mel ons, except Waternel on W
M. 0106 M| ks 0. 05* 0. 02*
FC 0208 O anges, Sweet 5 5 for citrus 7
FS 0247 Peaches 7 14
FP 0230 Pear W (Note 1) 5 14
TN 0672 Pecans 5 - 14
VO 0445 Peppers, Sweet w 1
FS 0014 Pl uns (i ncludi ng Prunes) 3 3 14
FP 0009 Pore fruits 5 Appl e 5, Pear 14
5
DF 0014 Prunes (dried pluns) 10 -
DG 5623 Rai si ns 20 -
FB 0275 Strawberry 10 3 1
VO 0448 Tomat o 1 1
TN 0678 Wal nut s 0.5 - 14
* At or about the limt of determnation W The previous recomendation is withdrawn
Not es Repl aced by limt for Pone fruit

1.

2. Replaced by separate linmts for Gapefruit, Mandarin, and Orange, sweet
3. Replaced by Edible offal (manmalian)

4. Replaced by revised limt for Mat

FURTHER WORK OR INFORMATION
Desirabl e

1

Information on whether residues in US stone fruit trials in 1993
Monograph Table 8 references 5,6,7,9 (cherries), 21, 23, 24, (pluns),
and 29, 30 (peaches), were corrected for analytical recoveries.

Information on South African GAP for the use of fenbutatin oxide on
peaches.

Submi ssion of the analytical methods used in the supervised field
trials and in the cow feeding study TIR-26-119-73, wth validation
i nformation.

Current information on analytical nethods suitable for enforcenment
for both plant and ani nmal foods, including nmulti-residue nethods.

Current information on the stability of residues in stored analytical
sanpl es.

Current information on the fate of residues in poultry, plants, soil
and water/sediment systenms. Metabolism studies on rats, goats and
hens reportedly submtted to WHO are specifically requested
Informati on on residues in food in conmerce or at consunption

Information on the interval between the |last feeding and slaughter in
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cow feeding study TlIR-26-119-73 (Koos, 1973).

9. Submi ssion of Report 22-112-74 (on the fate of residues), referenced
in Potter and Nugent (1978), as the basis for analyses of aninal
products for fenbutatin oxide, SD 31723 and SD 33608.

10. Additional pone fruit data reflecting US concentrated spray GAP.

11. Tomato processing infornmation.
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Application of Vendex to Orange Trees, a California Study. Shell Report No.
TIR-24-319-78. Vol . 4, Novenber 1992 Shell subnission to the EC Conmi ssion.

4. Shell. 1979a. Residue Data For Vendex® Mticide and its Oganotin
Met abolites, SD 31723 and SD 33608, in Oranges Follow ng Four Applications
of Vendex to Orange Trees, an Arizona Study. Unpublished Shell Report No.
Rl R-24-168-79. Vol. 4, Novenber 1992 Shell submission to the EC Conmi ssion.

5. Shell. 1980a. Residue Data for Vendex® Mticide and its Oganotin
Met abolites, SD 33608 and SD 31723 in Oranges Followi ng Four Applications
of Vendex to Orange Trees, a Florida Study. Unpublished Shell Report No.
Rl R-24-379-80. Vol. 4, Novenber 1992 Shell submnission to the EC Conmi ssion.

6. Shell. 1980b. Residue Data for Vendex® Mticide and its Oganotin
Met abolites, SD 33608 and SD 31723 in Oranges Receiving Four Applications
of Vendex, a California Study. Unpublished Shell Report No. R R-24-372-80.
Vol . 4, Novenber 1992 Shell submission to the EC Conmi ssion.

7. Potter, J.C. and Kenney, F. H 1980. Residue Levels of Vendex® Mticide
and its Organotin Mtabolites SD 31723 and SD 33608 in Wwole O anges
Fol |l owi ng Four Applications to Orange Trees a Florida Study. Unpublished
Shell Report No. RIR24-355-79. Vol. 4, Novenber 1992 Shell submission to
t he EC Conmi ssi on.

8. Marxmiller, RL. 1988. Magnitude of Residues of Fenbutatin Oxide and
Metabolites in Ctrus and Citrus Processed Products Follow ng Application
of Vendex® at the Mxi num Label ed Rate. Unpublished Shell Report No. AMR-
943-87. Vol . 4, Novenber 1992 Shell subnission to the EC Conmi ssion.

9. Perret, GR 1983. Report on Residues of Torque in Oranges and Mandari ns
for Shell Chenmical (Australia) Proprietary Limted. Unpublished Shell
Report No. ASTL.83.001. Vol. 4, Novenber 1992 Shell subnission to the EC
Conmi ssi on.

10. Bosio, P.G 1982. Residues of Torque in Oranges from Australia - 1981
trials. Unpublished Shell Report No. BEGR 82.006. Vol. 4, Novenber 1992
Shel | subm ssion to the EC Conm ssi on.

11. Bosio, P.G 1985. Residues of Fenbutatin oxide in Oranges from brazil
Treated Wth Torque - 1985 Trials. Unpubl i shed Shel | Report  No.
BETR. 86. 720. Vol . 4, Novenber 1992 Shell subnission to the EC Comn ssion.

12. Dutton, A J. 1974a. Residues of Torque* in GCitrus From Spain.
Unpubl i shed Shell Report No. WKGR 0040.74. Vol. 4, Novenber 1992 Shell



452 fenbut ati n oxi de

submi ssion to the EC Conmi ssi on.

13. Dutton, A J. 1974b. Residues of Torque* in GCitrus From Spain.
Unpubl i shed Shell Report No. WKGR 0049.74. Vol. 4, Novenber 1992 Shell
submi ssion to the EC Conmi ssi on.

14. Bosio, P.G 1976. Residues of a Breakdown Product of Torque* (SD 31723)
in Citrus From Italy - 1974 Trials. Unpublished Shell Report No.
BEGR. 0070. 76. Vol . 4, Novenber 1992 Shell subm ssion to the EC Conmi ssion.

15. Bosio, P.G 1975. Residues of Torque* in Gtrus From Italy - 1974
Trials. Unpublished Shell Report No. BEGR 0022.75. Vol. 4, Novenber 1992
Shel | submission to the EC Conmi ssion.

16. Shell. 198la. Residue Data for Vendex® Mticide and its Organotin
Met abolites SD 33608 and SD 31723 in Lenons Fol |l owi ng Four Applications of
Vendex to Lenon Trees, a California Study. Unpublished Shell Report No.
Rl R-24-129-81. Vol. 4, Novenber 1992 Shell subnission to the EC Conmi ssion.

17. Shell. 1977a. Residue Data for Vendex® Mticide in Lenobns Resulting
from one Application of Vendex, a California Study. Unpublished Shell
Report No. TIR-24-210-77. Vol. 4, Novenber 1992 Shell subnission to the EC
Conmi ssi on.

18. Shell. 1977b. Residue Data for Vendex® Mticide in Lenobns Resulting
from one Application of Vendex, a California Study. Unpublished Shell
Report No. TIR-24-209-77. Vol. 4, Novenber 1992 Shell subnission to the EC
Conmi ssi on.

19. Shell. 1977c. Dissipation of Vendex® Mticide in Lenons Resulting from
one Application of Vendex, a California Study. Unpublished Shell Report No.
TIR-24-208-77. Vol. 4, Novenber 1992 Shell subnmission to the EC
Conmi ssi on.

20. Shell. 1979b. Residue Data for Vendex® Mticide and its Oganotin
Met abolites SD 31723 and SD 33608 in Lenons Fol | owi ng Four Applications of
Vendex to Lenon Trees, an Arizona Study. Unpublished Shell Report No. RIR-
24-170-79. Vol . 4, Novenber 1992 Shell submnission to the EC Conmi ssion.

21. Shell. 1981b. Residue Data for Vendex® 4L Mticide and its Oganotin
Met abolites SD 31723 and SD 33608 in Lenons Fol |l owi ng Four Applications of
Vendex to Lenon Trees, an Arizona Study. Unpublished Shell Report No. RIR-
24-168-81. Vol. 4, Novenber 1992 Shell submnission to the EC Conmi ssion.

22. Shell. 1981c. Residue Data for Vendex'® 4L Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Lenons Fol |l owi ng Four Applications of
Vendex to Linme Trees, a Florida Study. Unpublished Shell Report No. RIR-24-
289-81. Vol. 4, Novenber 1992 Shell subnission to the EC Conmi ssion.

23. Shell. 1979c. Residue Data for Vendex® Mticide and its Oganotin
Met abolites SD 31723 and SD 33608 in G apefruit Follow ng Four Applications
of Vendex to Grape Fruit Trees, a Texas Study. Unpublished Shell Report No.
Rl R-24-126-80. Vol. 4, Novenber 1992 Shell subnission to the EC Conmi ssion.

24. Shell. 1980c. Residue Data for Vendex® Mticide and its Oganotin
Met abolites SD 33608 and SD 31723 in G apefruit Followi ng Four Applications
of Vendex to Gapefruit Trees, a Florida Study. Unpublished Shell Report
No. RIR-24-376-80. Vol. 4, Novenber 1992 Shell subnmission to the EC
Conmi ssi on.

25. Shell. 1977d. Residue Data for Vendex® Mticide and its Oganotin
Met abolites SD 31723 and SD 33608 in Wole Gapefruits Resulting From Four
Applications of Vendex to Gapefruit Trees, a Texas Study. Unpublished
Shell Report No. RIR-24-117-78. Vol. 4, Novenber 1992 Shell submission to
t he EC Conmi ssi on.

26. Shell. 1972. Residue Data for SD 14114 and SD 31723 in Gapefruit From
California. Unpublished Shell Report No. TIR 26-144-72. Vol. 4, Novenber
1992 Shell submission to the EC Conmi ssion.
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27. Shell. 1977e. Residue Data for Vendex® Mticide and its Oganotin
Metabolites SD 31723 and SD 33608 in Gapefruits Followng Four
Applications of Vendex to Gapefruit Trees, an Arizona Study. Unpublished
Shell Report No. RIR24-169-79. Vol. 4, Novenber 1992 Shell submission to
t he EC Conmi ssi on.

Tabl e 4 (grapes)

1. Bosio, P.G 1975a. Residues of Torque® in Vines From France - 1974
Trials. Unpublished Shell Report No. BEGR 0019.75. 1992 Vol. 6 Shell
Subni ssion to the EC

2. Bosio, P.G 1975b. Residues of Torque® in Vines From France - 1974
Trials Part 11: Wne. Unpublished Shell Report No. BEGR 0022.75. 1992 Vol.
6 Shell Subnission to the EC

3. Dutton, A J. 1973. Residues of SD 12114 in Gapes Gown in France.
Unpubl i shed Shell Report No. WKGR 0094.73. 1992 Vol. 6 Shell Subm ssion to
t he EC

4. Dutton, A J. 1974. Residues of Torque ® in Gapes Gown in France.
Unpubl i shed Shell Report No. WKGR 0016.74 1992 Vol. 6 Shell Submission to
t he EC

5. Bosio, P.G 1979. Residues of Torque® in Gapes From Germany - 1979
Trials. Unpublished Shell Report No. BEGR 80.112. 1992 Vol. 6 Shell
Subni ssion to the EC

6. Bosio, P.G 1980. Residues of Ripcord® and Torque® in G apes From
Germany - 1980 Trials. Unpublished Shell Report No. BEGR 81.034. 1992 Vol .
6 Shell Submission to the EC

7. Charmasson, R 1987. Residues of Fenbutatin oxide in G apes, G ape Juice
and Wne From GCermany - 1987 Trials. Unpublished Shell Report No.
BEGR. 88. 010. 1992 Vol . 6 Shell Submi ssion to the EC.

8. Bosio, P.G 1974a. Residues of Torque® in Gapes From Italy - 1974
Trials. Unpublished Shell Report No. BEGR 0015.75. 1992 Vol. 6 Shell
Submi ssion to the EC

9. Bosio, P.G 1974b. Residues of a Breakdown Product of Torque® (SD 31723)
in Gapes From Switzerland - 1974 Trials. Unpublished Shell Report No.
BECGR. 0069. 76. 1992 Vol . 6 Shell Submission to the EC

10. Nugent, K D. and Krudop, WL. 1975a. Residue Levels of Vendex® Mticide
in Wne Resulting From the Application of Vendex to the Source G apes, A
California Study. Unpublished Shell Report No. TIR-24-178-74 Part |I. 1992
Vol. 6 Shell Submission to the EC

11. Nugent, K D. and Krudop, WL. 1975b. Residue Levels of Vendex® Mticide
in Gapes Resulting From the Application of Vendex, A California Study.
Unpubl i shed Shell Report No. TIR-24-178-74. 1992 Vol. 6 Shell Submission to
t he EC.

12. Shell. 1973. Residue Data For Vendex® Mticide in Grapes and Raisins
From Modesto, California. Unpublished Shell Report No. TIR-24-703-73. 1992
Vol. 6 Shell Submission to the EC

13. Shell. 1979a. Residue Data For Vendex® Mticide and Its Organotin
Met abolites SD 31723 and SD 33608 in G apes Followi ng Three Applications of
Vendex® to Grape Vines, a California Study. Unpublished Shell Report No.
TIR-24-244-79. 1992 Vol. 6 Shell Submission to the EC

14. Shell. 1979b. Residue Data For Vendex® Mticide and Its Organotin
Met abolites SD 31723 and SD 33608 in G apes Followi ng Three Applications of
Vendex® to Grape Vines, a California Study. Unpublished Shell Report No.
TIR-24-212-79. 1992 Vol. 6 Shell Submission to the EC
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15. Nugent, K D. and Krudop, WL. 1975c. Residue Levels of Vendex® Mticide
in Gapes Resulting From the Application of Vendex, A Pennsylvania Study.
Unpubl i shed Shell Report No. TIR-24-238-74. 1992 Vol. 6 Shell Submission to
t he EC

16. Nugent, K D. and Krudop, WL. 1975d. Residue Levels of Vendex® Mticide
in Grape Pomace and Wne Resulting From the Application of Vendex to the
Source Grapes, A Pennsylvania Study. Unpublished Shell Report No. TIR-24-
238-74 Part 11. 1992 Vol. 6 Shell Submission to the EC

17. Shell. 1975. Residue Data For Vendex® Mticide in G apes Resulting From
The Application of Vendex® From M zpah, New Jersey. Unpublished Shell
Report No. TIR-24-196-75. 1992 Vol. 6 Shell Subnission to the EC

18. Shell. 1976. Residue Data For Vendex® Mticide in Grapes, Raisins, Wne
and Dried Pomace From Grape Plants Receiving Two Applications of Vendex® A
California Study. Unpublished Shell Report No. TIR 24-244-76. 1992 Vol. 6
Shel | Subm ssion to the EC

19. Shell. 1980a. Residue Data For Vendex® Mticide and Its Organotin
Met abolites SD 33608 and SD 31723 in G apes Following Two Applications of
Vendex® to Grape Vines, a California Study. Unpublished Shell Report No.
TIR-24-212-79. 1992 Vol. 6 Shell Submission to the EC

20. Shell. 1980b. Residue Data For Vendex® Mticide and Its O ganotin
Met abolites SD 33608 and SD 31723 in Gapes and Raisins Following Two
Applications of Vendex® to G ape Vines, a California Study. Unpublished
Shel |l Report No. TIR-24-288-80. 1992 Vol. 6 Shell Submission to the EC

21. Shell. 1980c. Residue Data For Vendex® Mticide and Its Oganotin
Met abolites SD 33608 and SD 31723 in G apes Following Two Applications of
Vendex® to Grape Vines, a California Study. Unpublished Shell Report No.
TIR-24-287-80. 1992 Vol. 6 Shell Submission to the EC

22. Shell. 1980d. Residue Data For Vendex® Mticide and Its Oganotin
Met abolites SD 33608 and SD 31723 in G apes Following Two Applications of
Vendex® to Grape Vines, a California Study. Unpublished Shell Report No.
TIR-24-314-80. 1992 Vol. 6 Shell Submission to the EC

23. Shell. 1978. Residue Data For Vendex® Mticide and Its Oganotin
Metabolites SD 31723 and SD 31723 in Gapes and Processed Products
Resulting From Three Applications of Vendex® to Grape Vines, a California
Study. Unpublished Shell Report No. TIR24-254-78. 1992 Vol. 6 Shell
Subni ssion to the EC

24, Shell. 1981. Residue Data For Vendex® Mticide and Its Oganotin
Met abolites SD 31723 and SD 31723 in G apes Receiving Two Applications of
Vendex® a Pennsyl vania Study. Unpublished Shell Report No. TIR-24-291-81.
1992 Vol . 6 Shell Submission to the EC

25. Nugent, K. D. 1977. Reduction of Vendex® Mticide Residues on G apes by
Water Rinsing - Residues Renobved by Rinsing and Residue Levels of Vendex®
in Rinsed Gapes Following One Application of Vendex, A California Study.
Unpubl i shed Shell Report No. TIR-24-303-77. 1992 Vol. 6 Shell Submission to
t he EC.

26. Shell. 1974. Residue Data For Vendex® Mticide in Gapes Resulting From
The Application of Vendex® From Lansi ng, M chigan. Unpublished Shell Report
No. TIR-24-279-74. 1992 Vol. 6 Shell Submission to the EC

27. Shell. 1980e. Residue Data For Vendex® Mticide and Its Oganotin
Met abol ites SD 33608 and SD 31723 in Grapes Followi ng Three Applications to
Grape Vines, a California Study. Unpublished Shell Report No. TIR- 259-80.
1992 Vol . 6 Shell Submission to the EC.

28. Shell. 1980f. Residue Data For Vendex® Mticide and Its Oganotin
Met abol ites SD 33608 and SD 31723 in G apes Following Three Applications of
Vendex to Grape Vines, a California Study. Unpublished Shell Report No.
TI R-254-80. 1992 Vol. 6 Shell Submission to the EC
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29. Shell. 1980g. Residue Data For Vendex® Mticide and Its Oganotin
Met abol ites SD 33608 and SD 31723 in G apes Following Three Applications of
Vendex to Grape Vines, a Mchigan Study. Unpublished Shell Report No. TIR-
131-80. 1992 Vol. 6 Shell Submission to the EC

30. Shell. 1979c. Residue Data For Vendex® Mticide and Its Oganotin
Met abolites SD 33608 and SD 31723 in Gapes and Raisins, Followi ng Three
Applications of Vendex to Gape Vines, a California Study. Unpublished
Shell Report No. TIR-246-79. 1992 Vol. 6 Shell Subnission to the EC

31. Nugent, K., Doern, B. and Krudop, W 1977. Residue Levels of Vendex®
Mticide in Gapes Receiving Three Applications of Vendex, a Pennsylvania
Study. Unpublished Shell Report No. TIR-332-76. Joint Shell International
and E.I. Du Pont Subnission to the 1992 JWPR, Vol. 3.

32. Eble, J. 1989. Magnitude of Residues of Fenbutatin Oxide and Two
Metabolites in Gapes and the Processed Fractions of Gapes After
Application of Vendex® Mticide. Unpublished Du Pont Report No. AMR 1126-
88. Joint Shell International and E.I. Du Pont Submission to the 1992 JMPR
Vol . 3.
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Table 5 (tree nuts)

1. Shell 1982. Residue Data For Vendex® Mticide and its Qganotin
Met abolites SD 31723 and SD 33608 in Pecans Followi ng Three Applications of
Vendex to Pecan Trees, a Louisiana Study. Unpublished Shell Report RIR-24-118-
82. 1992 Shell Volunme 8 submi ssion to the European Conmi ssion.

2. Shell 1981a. Residue Data For Vendex'® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Pecans Followi ng Three Applications of
Vendex to Pecan Trees, a Ceorgia Study. Unpublished Shell Report RIR-24-306-
81. 1992 Shell Volunme 8 submi ssion to the European Commi ssion.

3. Shell 1979a. Residue Data For Vendex'® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Pecans Follow ng Three Applications of
Vendex to Pecan Trees, A Louisiana Study. Unpublished Shell Report RIR-24-324-
79. 1992 Shell Volunme 8 submi ssion to the European Conmi ssion.

4. Nugent, K., Doern, B. and Krudop, W 1974. Residue Levels of Vendex®
Mticide in Pecans Resulting From the Application of Vendex, a M ssissippi
Study. Unpublished Shell Report TIR- 24-276-74. 1992 Shell Volune 8 submi ssion
to the European Conmi ssi on.

5. Nugent, K., Doern, B. and Krudop, W 1976a. Residue Levels of Vendex®
Mticide in Pecans Resulting From the Application of Vendex, a Texas Study.
Unpubl i shed Shell Report TIR-24-186-74. 1992 Shell Volunme 8 subnission to the
Eur opean Conmi ssi on.

6. Nugent, K., Doern, B. and Krudop, W 1976b. Residue Levels of Vendex'®
Mticide in Pecans Resulting From the Application of Vendex, a Louisiana
Study. Unpublished Shell Report TIR- 24-273-74. 1992 Shell Volune 8 submi ssion
to the European Conm ssi on.

7. Shell. 1980a. Residue Data For Vendex!® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Wl nuts Receiving Three Applications of
Vendex, a California Study. Unpublished Shell Report RIR-24-322-79. 1992 Shell
Vol une 8 submi ssion to the European Conmi ssion.

8. Shell. 1979b. Residue Data For Vendex!® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Filberts Follow ng Three Applications of
Vendex to Filbert Trees, an Oregon Study. Unpublished Shell Report RIR-24-273-
79. 1992 Shell Volunme 8 submi ssion to the European Conmi ssion.

9. Shell. 1979c. Residue Data For Vendex!® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Wl nuts Following Three Applications of
Vendex to Walnut Trees, a California Study. Unpublished Shell Report RIR-24-
257-79. 1992 Shell Volune 8 submi ssion to the European Conmi ssion.

10. Shell. 1981b. Residue Data For Vendex'® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Wl nuts Following Three Applications of
Vendex to Walnut Trees, a California Study. Unpublished Shell Report RIR-24-
332-81. 1992 Shell Volune 8 submi ssion to the European Conmi ssion.

11. Shell. 1981c. Residue Data For Vendex!® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Wl nuts Following Three Applications of
Vendex to Wal nut Trees, an Oregon Study. Unpublished Shell Report RIR-24-323-
81. 1992 Shell Volunme 8 submi ssion to the European Commni ssion.

12. Shell. 1977a. Residue Data For Vendex'® Mticide and its Oganotin
Met abolites SD 31723 and SD 33608 in Walnut Hulls, Shells and Meats Resulting
From Two Applications of Vendex to Walnut Trees, a California Study.
Unpubl i shed Shell Report TIR-24-302-77. 1992 Shell Volunme 8 subnission to the
Eur opean Conmi ssi on.

13. Shell. 1977b. Residue Data For Vendex'® Mticide and its Organotin
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Met abolites SD 31723 and SD 33608 in Walnut Hulls, Shells and Meats Resulting
From Two Applications of Vendex to Walnut Trees, a California Study.
Unpubl i shed Shell Report TIR-24-301-77. 1992 Shell Volunme 8 subnission to the
Eur opean Conmi ssi on.

14. Shell. 1974. Residue Data For Vendex® Mticide in Filbert Nuts Resulting
Fromthe Application of Vendex, an Oregon Study. Unpublished Shell Report TIR
24-251-74. 1992 Shell Vol unme 8 submission to the European Conmi ssi on.

15. Shell. 1980b. Residue Data For Vendex'® Mticide and its Organotin
Met abolites SD 33608 and SD 31723 in Al nonds Following Three Applications of
Vendex to Alnond Trees, a California Study. Unpublished Shell Report RIR-24-
388-80. 1992 Shell Volune 8 submi ssion to the European Conmi ssion.

16. Shell. 1981d. Residue Data For Vendex'® Mticide and its Oganotin
Met abolites SD 31723 and SD 33608 in Al nonds Following Three Applications of
Vendex to Alnond Trees, a California Study. Unpublished Shell Report RIR-24-
271-81. 1992 Shell Volune 8 submi ssion to the European Conmi ssion.

17. Shell. 198le. Residue Data For Vendex'® Mticide and its Organotin
Met abolites SD 33608 and SD 31723 in Al nonds Following Three Applications of
Vendex to Alnond Trees, a California Study. Unpublished Shell Report RIR-24-
265-81. 1992 Shell Volune 8 submi ssion to the European Conmi ssion.

18. Shell. 1981f. Residue Data For Vendex'® Mticide and its Organotin
Met abolites SD 33608 and SD 31723 in Al nonds Following Three Applications of
Vendex to Alnond Trees, a California Study. Unpublished Shell Report RIR-24-
244-81. 1992 Shell Volune 8 submi ssion to the European Conmi ssion.

19. Shell. 1973. Residue Data For Vendex® Mticide in Al nonds Resulting From
the Application of Vendex, California Study. Unpublished Shell Report TIR-24-
708-73. 1992 Shell Volune 8 submi ssion to the European Conmi ssion.

20. Shell. 1977c. Residue Data For Vendex!® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Alnond Hulls, Shells and Meats Resulting
From Two Applications of Vendex to Alnond Trees, a California Study.
Unpubl i shed Shell Report TIR-24-704-77. 1992 Shell Volunme 8 subnission to the
Eur opean Conmi ssi on.

21. Shell. 1977d. Residue Data For Vendex!® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Alnond Hulls, Shells and Meats Resulting
From Two Applications of Vendex to Alnond Trees, a California Study.
Unpubl i shed Shell Report TIR-24-270-77. 1992 Shell Volunme 8 subnission to the
Eur opean Conmi ssi on.

22. Shell. 1977e. Residue Data For Vendex!® Mticide and its Organotin
Met abolites SD 31723 and SD 33608 in Alnond Hulls, Shells and Meats Resulting
From Two Applications of Vendex to Alnond Trees, a California Study.
Unpubl i shed Shell Report TIR-24-269-77. 1992 Shell Volunme 8 subnission to the
Eur opean Conmi ssi on.

23. Shell. 1976. Residue Data For Vendex® Mticide in Alnond Hulls, Shells
and Nut Meats Resulting From One Application of Vendex, California Study.
Unpubl i shed Shell Report TIR-24-231-76. 1992 Shell Volunme 8 subnission to the
Eur opean Conmi ssi on.

24. Nugent, K. and Matsuyamm, H. 1979. Residue Levels of Vendex!® Mticide and
its Oganotin Metabolites SD 31723 and SD 33608 in Alnond Hulls, Shells and
Meats Resulting From Two Applications of Vendex to Al nond Trees, a California
Study. Unpublished Shell Report TIR- 24-255-78. 1992 Shell Volune 8 submi ssion
to the European Conmi ssi on.

Table 6 (pone fruit)
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Unpubl i shed Shell International Chemical Co. Ltd. Reports submitted (unless
otherwise indicated) to the 1993 JWR in the form of a 1992 Volune 3
subm ssion (sunmarized in Volune 1) to the European Conmi ssi on.

Appl es
1. DEGR 80.114 20. BETR. 90.018° 39. TIR-26-131-72
2. VWKGR 0125.74 21. BEGR 79. 106 40. TIR-26-134-72
3. WKGR 0093.75 22. BEGR 81.026 41. TIR-26-133-72
4. WKGR 0014.74 23. WKGR 0027 42. RIR-24-361-78
5. BETR 86. 035 24. BEGR 0030. 76 43. TIR-26-135-72
6. BEGR 0043.76 25. WKGR 0111.74 44, TIR-26-157-73
7. BEGR 0105.74 26. WKGR 0034. 74 45, TIR-26-101-74
8. BEGR 0016.75 27. BLGR 80.1116 46. RIR-24-371-78
9. BEGR 0004.78 28. WKGR 0013.74 47. R R-25-348-79

10. BEGR 83. 005 29. WKGR 0044. 76 48. RIR-24-234-80

11. WKGR 0089.73 30. TIR-26-201-7349. R R 24-362- 78
12. WKGR 0142.73 31. TIR-26-148-7250. TIR-26-197-73°
13. BEGR 0016.78 32. RIR-26-137-7251. AMR-112588*

14. R-139-89! 33. TIR-26-147-72
15. R-140-89* 34, TIR-26-145-72
16. R141-89% 35. TIR-26-143-72
17. R142-89% 36. TIR-26-141-72
18. R143-89! 37. TIR26-125-71
19. R144- 89! 38. TIR-26-129-72
Pear s

52. BEGR 80. 116 57. BECGR 0031.76 62. R R 24-351-79
53. WKGR 0180.74 58. WKGR 0107.74 63. TIR-26-139-71B
54. WKGR 1202.75 59. R R-24-283-80

55. BEGR 0011.75 60. R R-24-233-80

56. BEGR 0029.76 61. R R-24-274-80

* Field reports, in German. Table 6 sunmary based primarily on Volune 1
umary dat a.

I ncluded in 1992 Vol une 3 EC submission, but not in Volune 1 summary.

I ncluded in June 7, 1993 Shell submi ssion, not in EC subm ssion

Included in June 4, 1992 Volume 3 Shell International/E 1 Du Pont
submi ssion to the 1992 JMPR

S
2
3
4

Table 7 (strawberries and raspberries)

Unpubl i shed Shell International Chemical Co. Ltd. Reports submitted (unless
otherwise indicated) to the 1993 JWR in the form of a 1992 Volune 7
subm ssion (sunmarized in Volune 1) to the European Conmi ssi on.

Strawberries

ASTL. 83. 005 11. RIR-24-240-8321. RIR-24-16L7-84

TI R 24-167-25 12. RIR-24-168-8422. R R 24-214-81
TIR-24-164-75 13. TIR-24-195-7523. TIR-24-707-73
BEGR. 82. 007 14. RIR-24-158-8L1 24, TIR24-163-79
BECR 0014. 77 15. TIR 14-158-7625. TIR-24-155-74
BETR. 87. 004 16. TIR 24-142-7926. TIR-24-140-74
BLCGR 0087. 77 17. TIR 24-274-7627. TIR- 24-278-74
BECR. 81. 043 18. TIR-24-164-79

. BLGR 0086. 77 19. TIR- 24-143-79 Raspberries

10. WKGR 0068.75 20. RIR-24-159-81 28. BEGR 81.122

LCoNoRwNE

Table 8 (stone fruit)

Unpubl i shed Shell International Chemical Co. Ltd. Reports submitted (unless
otherwise indicated) to the 1993 JWPR in the form of a 1992 Volune 5
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submi ssion (sunmarized in Volune 1) to the European Conmi ssion.

Cherries Pl uns cont'd Peaches cont'd

1. BEGR 0066. 77 18. BLGR 0050. 77 35. TIR-24-702-73-B

2. BEGR 81.033 19. BEGR 0014. 76 36. WKGR 0101. 75

3. TIR-24-250-74 20. RIR-24-128-8237. BEGR 0044.76

4. TIR-24-243-74 21. RIR-24-108-8138. BEGR 82.048

5. RIR-24-282-81 22. RIR-24-102-8039. BEGR 83.028

6. RIR-24-175-81 23. RIR-24-333-8140. BEGR 0020.77

7,9 RIR-24-201-18024. R R-24-226-8141. WKGR 0093.73

8. RIR-24-165-79 25. RIR-24-182-8142. BEGR 83.008

7,9 RIR-24-201-80 26. TIR-24-242-7443. WKGR. 0139.73

10. Tl R-24-205-78 27. AVR-1127-88* 44. WKGR. 0015. 74

11. TIR-24-204-78 45. WWKGR 0065. 75

12. TIR-24-177-78 Peaches 46. BLGR 0089. 77

13. BLCGR 0066. 77 47. BEGR 0035.76

28. BEGR. 80. 115 48. BLGR 79. 142

Pl uns 29. TIR-24-216-78 49, WKGR. 0108. 74
30. TIR-24-223-77

14. BEGR 0015.78 31. TIR24-700-74 Nect ari nes

15. BEGR 79. 107 32. TIR24-714-73

16. BEGR 81. 037 33. TIR24-702-73 50. R R-24-204-81

17. BLCGR 0088. 77 34. TIR24-713-73 51. RIR-24-353-81

* Reference 27 included in June 4, 1992 Volune 3 Shell International/E. | Du
Pont subm ssion to the 1992 JMPR





