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BROMOPROPYLATE (70)

EXPLANAT ION

Bronopropyl ate was previously evaluated by the Joint Meeting in
1973. It was scheduled by the Codex Conmttee on Pesticide
Residues for periodic re-evaluation at the 1993 JWMPR (ALl NORM
93/ 24A, para 93). An ADI of 0.008 ng/kg bwday had been
establ i shed and MRLs had been recommended for a range of food
commodi ti es.

In the last twenty years the use of bronopropyl ate has been
extended to other crops and sone uses have been discontinued.
Additional residue trials data on crops such as artichokes,
beans, celery, cucurbits, guava, onions, papaya, peaches,
peanuts, peas, sweet peppers, pineapple and sugar beet have been
submtted by the manufacturer and authorities in Spain and The
Net herl ands. The manufacturer had also submtted additional
pl ant et abol i sm studi es.

USE PATTERN

Bronopropylate is a contact acaricide (mticide). It is
formulated as an enulsifiable concentrate at concentrations of
50% w w and 25% w w. The major crops on which it is recomended
are pone and stone fruits for the control of mtes such as the
European red mte, two-spotted mte, carmne mte, apple rust
mte and bryobia mte. It is also recommended on citrus, grapes,
berries, cotton, hops, sugar beet, sugar cane, tea, ornanentals
and certain veget abl es.

Bronopropylate is registered or approved for use in many
countries. However in Australia, although registered for use on
pone fruits and stone fruits, it has not been marketed since
1986. Present indications in Australia are that it will not be
returning to the rmarket because of comercial factors,
resistance problens and lack of conmpatibility with Integrated
Pest  Managenent  systens. In Ml aysi a, bronmopropyl ate is
registered for use only on ornanentals. Its use for the contro
of varroa mtes in honey bee col onies has caused some concern in
The Net her | ands. Detail s of t he appr oved nati onal
recommendations in various crops were provided by the
manufacturer, Spain, The Netherlands and Australia, and are
sumari zed in Table 1.

Table 1. Registered uses of bronopropylate. Al applications are
foliar.

No. of
appl .

Form Application rate per

Crop Country
treat nent

PHI , Comment s
days
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kg ai/ha g ai/hl
Appl e/ Australia 500 EC - 50- 75 21
pone fruit
Bel gi um 500 EC 2 37.5-50 56 gr eenhouse
Chile 500 EC 1 50- 60 21
France 250 EC 1-2 50+3 15-28 m xed with
bi fenthrin
Hungary 500 EC 1-2 0.75 75 30
I srael 500 EC 1 50- 70 7
Italy 250 EC 1 39.3-52.4 21
Japan 450 EC 2 22.5-30 21-30
S. Korea 450 EC 3-4 45 21
N I ands 500 EC - 0. 65-0. 98 65 21
New Zeal and 500 EC 1-2 90 14
Peru 500 EC Hv 2-3 0.65-1 37.5-50 14
Pol and 500 EC - 0.57-0.75 21
Por t ugal 500 EC 1 0.5 50 21
Spai n 500 EC 2-3 1.5 50- 100 21 fruiting stage
Switzer| and 250 EC >1 37.5 21
Tur key 500 EC 1-2 50 21
Ur uguay 500 EC 1-2 37.5-50 21
Apri cot Australia 500 EC HV/ LV 50- 75 21
Artichoke Spai n 500 EC 1-2 0.5-1.5 50- 100 7
Beans/ Peas Bel gi um 500 EC 2 37.5-50 14 gr eenhouse
I srael 500 EC 1 0.75-1.0 3
Italy 250 EC 1 39.3-52.4 21
Peru 500 EC Hv 2 0.15-0.2 37.5-50 14
Spai n 500 EC 2-3 0.5-1.5 50- 100 7 fruiting stage
Berries Switzerl and 250 EC >1 37.5 21
Bl ack currant | New Zeal and 500 EC 1-2 0.5-0.75 14
Cane fruit New Zeal and 500 EC 90 14
atrus Brazil 500 EC 0.8 40 14 flowering stage
75 14
Chile 500 EC 1 50- 60 21
Chi na 500 EC 2-3 33.3-50 14
Cuba 500 EC 0.25-0.3 5
Hondur as 500 EC 2 50 15
Iran 250 EC 1-2 25 21
I srael 500 EC 1 15-25 21
Italy 250 EC >1 39.3-52.4 21
Japan 450 EC 2 22.5 30
Jor dan 500 EC 1-2 100- 125 14
Kenya 500 EC 2 0. 375 37.5 21
S. Korea 450 EC 3-4 45 30
Mbzanbi que 500 EC 2 15-50 21
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Crop Country Form No. of Application rate per PH , Conment s
appl . treat nent days
kg ai/ha g ai/hl
Peru 500 EC Hv 2 0.5-0.73 25-37.5 21
Por t ugal 500 EC 2 0.5 50 28
Spai n 500 EC 1 2-6 50- 100 21 fruiting stage
Tai wan 250 EC 2 0. 25-0. 125 21
Thai | and 250 EC 37.5-50 21
Tur key 500 EC 1-2 50 21
Ur uguay 500 EC 15-50 21
Venezuel a 500 EC 2-3 10- 15
Zi nbabwe 500 EC 1 0.5-1.5 12.5 10
500 EC 1 1.5-2 10 Aeri al
Cot t on Brazil 500 EC 2-3 0.4-1.0 28
Col onbi a 500 EC 100 20
0.75-1.0 20 Aeri al
Kenya 500 EC 2 0.75 37.5 14
Paki st an 500 EC HV 1 0.75 15
Peru 500 EC HV 1 0.2 50- 75 14
Spai n 500 EC 2-3 0.5-1.0 50- 100 21 al | stages
Tur key 500 EC 1 0.5-1.0 21
Ur uguay 500 EC 1-2 0.5 14
Cucurbits Bel gi um 500 EC 2 50 14
500 EC 2 37.5 14 gr eenhouse
France 250 EC 1-2 50 15 nel on
Italy 250 EC >1 39.3-52.4 21 cucunber, nel on,
zucchi ni
Japan 450 EC 2 22.5 7
Pol and 500 EC 2 25-50 4
Spai n 500 EC 1-2 0.5-1.5 50- 100 7 fruiting stage
Currants Pol and 500 EC 0.75 21
Egg pl ant I srael 500 EC 1 0.75-1.0 3
Italy 250 EC >1 39.3-52.4 21
Japan 450 EC 2 22.5 7
Spai n 500 EC 1-2 0.5-1.5 50- 100 7 fruiting stage
Fruits Austria 500 EC 0.25-0.5 37 21
Iran 250 EC 1-2 25 21
Paki st an 500 EC HV 1-2 0.75 15
QG apes Chile 500 EC 1 50- 60 21
France 250 EC 1-2 50 15
250/ 15 EC 37. 5+ 28 m xed with
2.25 bi fenthrin
Hungary 500 EC 1-2 0.75 75 30
I srael 500 EC 2 50- 75 7
Italy 250 EC >1 39.3-52.4 21
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Crop Country Form No. of Application rate per PH , Conment s
appl . treat nent days
kg ai/ha g ai/hl
Jor dan 500 EC 2-3 100- 125 14
Por t ugal 500 EC 2 0.5 50 21
Spai n 500 EC 1-2 0.6 50- 100 21 fruiting stage
Switzerl and 250 EC >1 37.5 21
Thai | and 250 EC 37.5-50 21
Tur key 500 EC 1-2 50 21
Venezuel a 500 EC >1 10- 15
Hops Bel gi um 500 EC 2 37.5-50 56
Japan 450 EC 2 22.5 60
Nect ar i nes Australia 500 EC HV/ LV 50- 75 21
Peach Australia 500 EC HV/ LV 50- 75 21
Chile 500 EC 1 50- 60 21
Italy 250 EC >1 39.3-52.4 21
Japan 450 EC 22.5 14
New Zeal and 500 EC 1-2 90 14
Por t ugal 500 EC 2 0.5 50 28
Pepper s Bel gi um 500 EC 2 37.5-50 14
(sweet)
Pol and 500 EC 2 25-50 4
Pl uns Australia 500 EC HV/ LV 50- 75 21
N | ands 500 EC 1 65 21
Raspberry Pol and 500 EC - 0.75 21
Strawberry Bel gi um 500 EC 2 50 14 3d PH for
conti nuous
culture
500 EC 2 37.5 14
Italy 250 EC >1 39.3-52.4 21
New Zeal and 500 EC 1-2 0.5-0.75 14
Pol and 500 EC - 1.5
Spai n 500 EC 2-3 0.5-1.5 50- 100 14
Thai | and 250 EC >1 37.5-50.0 21
Venezuel a 500 EC 2-3 10- 15 -
Stone fruits Switzerl and 250 EC >1 37.5 21
Spai n 500 EC 1-2 1.5 50- 100 21
Sugar beet Iran 250 EC 1 0.25 14
Sugar cane Paki st an 500 EC HV 1-2 0.75 15
Tea Bangl adesh 500 EC 2 0.5 7-10
Mozanbi que 500 EC 2 37.5-50 7
Tomat o Bel gi um 500 EC 2 50-37.5 14
Doni ni ¢ Rep. 500 EC 2 0.6 125 -
I srael 500 EC 1 0.75-1 3
Italy 250 EC >1 39.3-52.4 21
Mbzanbi que 500 EC 2 0.5-0.75 14
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Crop Country Form No. of Application rate per PH , Conment s
appl . treat nent days
kg ai/ha g ai/hl
Pol and 500 EC 2 25-50 4
Spai n 500 EC 1-2 0.5-1.5 50- 100 7
Veget abl es Chile 500 EC 1 0.75-1.0 14
Jor dan 500 EC 100- 125 14
Kenya 500 EC 2-3 0.75 14
Tur key 500 EC 50 14
Ur uguay 500 EC 1-2 0.5 14
al nut Chile 500 EC 1 50- 60 21

RESIDUES RESULTING FROM SUPERVISED TRIALS

Resi due data from a nunber of supervised trials were eval uated
in 1973. Since then nore than 150 supervised trials have been
carried out in 18 countries. Unfortunately sonme of the residue
data could not be eval uated because many of the registered uses
as provided by the manufacturer were in terns of spray
concentration (g ai/hl) or dose per plant (g ai/tree) while the
trials data were usually specified in terns of application rate
(kg ai/ha). Nevertheless where information was avail able,
conversions were made to allow conparison wth the
recommendations listed in Table 1. Summaries of the residue
trial reports are presented in Tables 2-20 as listed below
Underlined residues in the Tables are from treatnents
appr oxi mati ng GAP.

Table 2. Apples and pears - Brazil, Canada, Chile, France,
Cer many,
Hungary, Japan and The Net herl ands
Table 3. Artichokes and celery - Italy and Spain
Table 4. Beans and peas - Italy, Spain and Switzerl and
Table 5. Gtrus fruits - Australia, Brazil, China, G eece,
| srael,
Japan, Morocco and Spain
Table 6. Cotton - Brazil and South Africa
Table 7. CQucurbits - Italy, Japan and Pol and
Table 8. Fruiting vegetabl es - Brazil, Israel, Italy, Japan
and
South Africa
Table 9. G apes - Australi a, France, Hungary,
| srael,
South Africa and Switzerl and
Tabl e 10. Cuava - South Africa
Tabl e 11. Hops - CGermany and Japan
Tabl e 12. Mi ze - Italy and Spain
Tabl e 13. Onions - Italy
Tabl e 14. Papaya - Brazil and the Philippines
Tabl e 15. Pi neappl e - Brazil
Tabl e 16. Peanuts - The Phil i ppines
Table 17. Peaches and Pluns - Brazil, Germany and Sw tzerl and

Tabl e 18. Strawberries - Brazil, Israel, Italy, Japan and
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Spai n
Tabl e 19. Sugar beet - Italy
Tabl e 20. Tea - India

In all the trials the residues were determned as the
parent conpound bronopropylate. Bronopropylate was usually
applied to the foliage by either hand-held or notorized
sprayers

Apples. Trials data have been submtted from Brazil, Canada,
ChilTe, France, Germany, Hungary, Japan and The Netherlands. No
GAP information was available from Brazil, Canada or Hungary to

evaluate the trials there. Application rates in Chile and Japan
were expressed differently in the trials and the registered
uses. The data from France, Germany and The Netherlands were
eval uated on the basis of GAP in The Netherlands. Residues at 21
and 28 days after the last application ranged from 0.4 to 1
ng/ kg and 0.2 to 1.4 ny/ kg respectively.

Pears. Trials were available only from Germany. Residue |evels
were 0.4-1.6 and 0.3-1.4 ng/kg after 21 days and 28 days
respectively.

Table 2. Bronopropylate residues in ponme fruits (apples and
pears) from supervised trials in Brazil, Canada, Chile, France,
Cermany, Hungary, Japan and The Net her| ands.

Crop/ Application Int. Resi due, ng/kg, at days after |ast Ref .

Country (weeks)
No. Rat e, 0 7-10 14 21 28-30 >30

g ai/ ha
Apple
Brazi | 1 500 <0. 02 1059/ 82
1 500 <0. 02 1059/ 82A
1 600 0.91 1191/ 85
1 750 0.18 1060/ 82
1 750 0.18 1060/ 82A
1 900 0.96 1192/ 85
1 0.65/tree 1.1 1.0 2012/ 85
1 1.3/tree 2.2 2.0 2013/ 85
1 850 0.88 0.76 0.68 0. 46 0. 36 1163/ 80
1 850 0. 66 0.25 0.31 0.17 1165/ 80
1 1700 0.84 0.44 0.54 0.34 0.24 0.19 1164/ 80
1 1700 0.72 0.68 0.47 0.58 1166/ 80
Chile 3 1864- 1966 3 2.7 2.3 2.4 2.1 2.0 1096/ 90
3 1108-1170 3 1.2 1097/ 90
3 1429- 1499 3 1.4-2.5 1098/ 90
3 1420- 1548 3 1.3-1.6 1099/ 90
<0. 02
(j uice)
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Crop/ Application Int. Resi due, ng/ kg, at days after |ast Ref .
Country (weeks)
No. Rat e, 0 7-10 14 21 28-30 >30
g ai/ ha
France 2 450 4 0.18 95/ 89
2 600 4 0.24 95/ 89
1 563 0.04 94/ 89
1 750 0.08 94/ 89
1 675 0.05 91/ 89
1 900 0.09 91/ 89
2 750 4 0.20 90/ 89
2 1000 4 0.13 90/ 89
In France all applications are in mixtures with various rates of bifenthrin
Ger many 3 563 4 0.7 1.0 1.0 1.0 1.0 1076/ 86
3 563 4-8 1.0 1.1 1.3 0.6 0.7 1077/ 86
3 563 3-4 0.6 0.4 0.5 0.4 0.5 1088/ 85
3 563 4 0.5 0.5 0.5 0.7 0.2 1087/ 85
3 578 4-3 1.4 1.0 1.0 0.8 1.4 1089/ 85
Hungary 2 1500 2 1.3 1.1 0.6 0.5 9/ 10/ 84
Japan 2 450 1 2.8 3.1 2.2 PH I a/l b/ 81
2 450 1 1.7 1.5 1.4 PH I a/l b/ 81
N | ands 1 910 0.8 1.2 1039/ 83
N I ands 1 1300 0.6 1.0 1037/ 83
1 1170 0.5 1.3 1038/ 83
Pear
Ger many 3 525- 750 4 1.6 1.6* 0.96 1.0 0.27 1091/ 85
3 563 3-7 0.67 0. 62 0.59 0.45 0.37 1090/ 85
3 563 4-5 2.2 2. 2% 1.9 1.6 1.4 1079/ 86
3 563 4 1.6 0. 8* 0.9 1078/ 86
3 500- 600 4 1.6 2. 2% 2.3 0.6 0.8 1080/ 86
*All 7 days

Artichokes. Data fromtwo trials in Spain were subnitted. Spain is the only
country where bronopropylate is reconmended on artichokes. Under Spanish
GAP the application rate is 0.5-1.5 kg ai/ha and the recommended pre-
harvest interval is 7 days. The trial rates were bel ow t he maxi num Spani sh
GAP rate but residues at 7 days ranged from2.8 to 5.7 ng/kg.

Celery was not considered in 1973. Only two residue trials fromltaly were
reported. Bronopropylate is not known to be used on celery in Italy or
el sewhere. Fromthe trials data there was no reduction in the residue |evel
from days 0 to 10. It was not possible to deduce when residues started
decreasing to the 0.07-0.2 ng/kg reached by day 28. The use rates in the
trials were nuch higher than national reconmmrendations for the vegetables

gr oup.

Table 3. Bronopropylate residues in stalk and stem vegetabl es (artichokes
and celery) fromsupervised trials in Italy and Spain.

Country

Crop/ Application
part

Pl ant ‘ Resi due, ng/ kg, at days after |ast applicn. ‘ Ref .
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|No. |gai/ha | |0 |7 |1o |14 |21 |28 |
Artichoke
Spai n 1 625 (50 g |[whole 9.2 2.8 0.2 0.1 Bar ba, 1991
ai/hl)
hear t 0.88 0.31 0.04 not
det ected
1 937 (75 g whol e 15.3 5.7 0.5 0.1
ai/hl)
hear t 1.4 0. 66 0.08 <0. 001
Cel ery
Italy 1 562 1.2 4.0 0.07 1091/ 86
1 250- 370 3.7 0.8 0.2 1090/ 86

Beans were not considered in 1973. Residue trial reports were subnmtted
fromitaly, Spain and Switzerland. Since no GAP inforrnmation on beans and
peas was available from Switzerland, the trial results from Swtzerland
coul d not be eval uat ed.

Peas. Only two trials in Italy were reported, of which one was within GAP
in Spain and was evaluated. Residues in the whole pea decreased from an
initial level of 8.3 ng/kg to 1.4 ng/ kg on day 21.

Tabl e 4: Bronopropylate residues in beans and peas from supervised trials
in ltaly, Spain and Sw tzerl and.

Crop, Application Intvl. Resi due, ng/ kg, at days after last applicn. Ref .
Count ry No. |g ai [ ha (vks) 0 |7 |14 |21 | 28|30
Beans
Italy 1 375 whol e 2.5 1.5 0.69 0. 66 0.28 1105/ 87
1 250- 375 7.6 2.46 0. 66 0.04 <0.02 1094786
1 937 1.4 0.36 0.41 0.02 0.02 1095/ 86
Spai n 1 625 whol e 0.54 0.26 Barba, 1991
1 937 0.78 0.45
500 0.54 0.28 0.26
750 0.78 0.54 0. 45 u]
1500 1.69 1.28 A neria
1 1500 477 2.24 0.99 A neria
Switzer- 3 0.3-0.5 0.08-0.
I and g/l 13
Peas
Italy 1 625 whol e 8.3 6.0 3.2 1.4 1089/ 86
1750- peas 4.7 0.9 1.7 0.13 <0. 04 1088/ 86
3125
(63.5 hul T's 2.1 1.0 2.9 0.42 0.08
g ai/hl)

Citrus. The residue data from Australia, South Africa and Mdrocco coul d not
be evaluated as there was no informaiton on GAP in those countries. The
national use rates in Spain, China and Israel were generally expressed
differently from those in the trials so that the data could not be
eval uated, but some Spanish trials on lenons could be directly related to
GAP. Trials data from Geece could not be evaluated because sanples were
only taken 85 days after the |ast application.
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Table 5. Bronopropylate residues in citrus fruits fromsupervised trials in
Australia, Brazil, China, Geece, |Israel, Japan, Mrocco and Spain.
Crop/ Applicn. Int. Pl ant Resi due, ng/ kg, at days after last applicn. | Ref
Country No g ai/ha | Vks. part 0-5 |6-7 |14 |21 |28 |>32
O anges
Aus- 2 187-375 8 pul p <0. 04 73/ 7/ 413
tralia
peel 1.45 0.8
Brazil 1 7.5 pul p 0.02 | <0.02 <0. 02 <0. 02 <0. 02 1025/ 87
g/tree
peel 2.0[1.9 1.7 1.5 1.9
4.2 pul p 0.4 <0. 02 1175/ 83
g/tree
(30 g peel 3.0 1.6
ai/hl)
4.2 pul p 0.12 0.1 0.07 1152/ 83
g/tree
peel 1.3 1.5 0.9 0.7
8. 4 pul p 0.2 0.12 1176/ 83
g/tree
Brazil (65 g peel 5.8 2.6
ai/hl)
3.8 pul p <0.02 <0. 02 1024/ 87
g/tree
peel 0.61(0.78 0. 56 0.59 0.74
2 2.25- 12 whol e 0.910.9 1.0 0.9 1.0 1182/ 89
2.81
g/tree
2 3.75- 8 pul p <0. 02 1185/ 89
3.37
peel 2.55
Chi na 3 66- 200 1-4 pul p 0.03 0.007 |0.01 0.01 0. 007 20/ 12/ 84
g ai/M peel 5.9 1.8 1.7 0.71
(1000- whol e 4.2 1.3 1.3 0.51
3000)
G eece 1 480+240* whol e 1.9 (85 1209/ 86
days)
I srael 1 1200 pul p 0.07 | 0.05 0. 05 0. 04 0. 04 0.04 (42 63/ 73
days)
peel 0.211.9 1.4 1.2 1.6 1.6
Mor occo 2 1500 2 pul p <0.02 | <0. 02 <0. 02 <0. 02 0. 021- 1003/ 91
0. 026
peel 2.122.36 4.95 2.64 4. 30-
4.65
Spai n 3 2.5 3 pul p 0.03 (31 |1193/89
g/tree days)
peel 3.9 (31
days)
3 3 g/tree 3 whol e 1.8
3 2.75 8 whol e 2.3 1191/ 89
g/tree
Spai n 3 7.5 3 whol e 3.813.19 4.1 2.98 2.4 1190/ 89
g/tree
Sout h 1 1500 pul p <0. 06 <0. 06 <0. 06 14/ 73
Africa
peel <0. 06 <0. 06 0.12

Mandari n orange
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Crop/ Applicn. Int. Pl ant Resi due, ng/ kg, at days after last applicn. | Ref.
Country No g ai/ha | Vks. part 0-5(6-7 14 21 28 >32
G eece 1 480+240* whol e 1.3 (85
days)
Japan 2 450 juice <0. 006-0 AC- 2
.04
Spai n 3 3.5 3 whol e 3 (8 1201/ 89
g/tree days)
3 4.5 3 whol e 3.5 (8 1200/ 89
g/tree days)
3 4 gltree 3 whol e 1.06
3 7.5 3 whol e 4.6 4.9 4.7
g/tree
Lenon
G eece 2 480+240* whol e 2.0 (85 1208/ 86
days)
Spai n 1 1600 0.96 0.76 0.64 0. 66 Camara et
al., 1991
1 2003 0.22 0. 46 0. 37
1 5 g/tree whol e 2.012.1 2.2 1.5 1.4 1194/ 89
1 5200 whol e 1.2]0.88 0.76 0. 44 Alicante
1986
Spai n 1 5200 whol e 2.34(1.56 1.27 0.63 Alicante
(contd.) 1986
1 5200 whol e 1.4]1.08 0.88 0. 48 Alicante
1986
*applied in a mxture with tetradifon
Cotton seed. A 1973 trial in South Africa had resulted in <0.02 ng/kg
residues at the two sanpled intervals. In a trial in Brazil wthin the

recomended use rate a residue of 0.04 ng/kg was found after 28 days.

Tabl e 6. Bronopropylate residues in cotton seed from supervised trials.

Application Intvl. Resi due, ng/ kg, at days after |ast Ref .
Country (wks.) appl i cn.

No. g ai/ha 3-7 14- 16 28
Brazi | 3 500 0.04 1090/ 80
South Africa 2 0.1% ai 1 <0. 02 <0. 02 5216
Table 7. Bronopropylate residues in cucurbits (cucunmber, nelon, squash)

fromsupervised trials in Italy,

Japan and Pol and.

|Crop

Country

| Appl i cation

Intvl.
(Wks. )

|Residue, ng/ kg, at days after last applicn. |Ref.
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|No. |gai/ha | |0 |7 |14 |21 |28 |
Cucunber
Italy 1 375- 500 0. 26 0.08 0. 05 0.02 <0. 02 1108/ 86
0. 68 0. 02 0.02 0.02 <0. 02 1109/ 86
Pol and 1 2000 0.82 0. 26 0.10 0. 04 10/ 9/ 84
Mel on
Italy 1 500 0.29 0. 05 0.07 0. 06 0.03 1103/ 87
1 500 0. 45 0.16 0.15 0.21 0.24 1104/ 87
1 563 0.08 0.08 0. 05 0. 06 0.02 1098/ 86
5 1250- 1875 3 0. 04 0.03 0.02 0.27
5 375-500 0. 26 0.07 0. 02 <0. 02 <0. 02 1097/ 86
1 375-500 0. 26 0.08 0. 05 0.02 <0. 02 1108/ 86
1 459 0. 68 0. 02 0.02 0.2 <0. 02 1109/ 86
Japan 4 600 1 0. 004 0. 004 0. 009 AC-3
2 600 1 <0.002 |<0.002 |[<0.002
Japan 4 480- 600 1-2 0. 003 0. 003 0. 004
2 480- 600 1.5 0.071 <0.002 |[<0.002
Pol and 7 1000 0.82 0. 26 0.10 0. 04
Squash
Italy 1 375-500 0. 26 0.07 0. 02 <0. 02 <0. 02 1097/ 86
1 1250- 1875 1.0 0.04 0.03 0.02 0.27 1096/ 86

Cucunbers, nelons and squash. Residue data were submitted fromltaly, Poland and Japan. The results from Japan
and Pol and coul d not be evaluated because trial application rates were differently expressed fromthose in the
approved uses. Data fromltaly were evaluated in relation to Italian GAP. Residues disapeared quite rapidly:
on tnl]oe day of application the highest residue obtained was 1.0 ng/kg in squash and lower in nelons and
cucunbers.

Egg plant. Additional data from Israel, Italy and Japan were submtted
Applications in Japan were at higher than GAP rates. The data were not
eval uated, but residues were <0.001 ng/kg at intervals of 7, 14 and 21 days
after application.

Sweet peppers. Only two trials, from Italy and Spain, were reported. No
infornmati on on GAP was avail able fromthese countri es.

Tomat oes. Residue trials data were submitted fromBrazil, Israel, Italy and
South Africa. Results from Brazil and South Africa were not evaluated
because of lack of information on registered uses. The data fromlsrael and
Italy (excluding the trial in which a higher application rate was used)
showed residues of 0.04-0.1 ng/kg at 7 days.

Table 8. Bronopropylate residues in fruiting vegetables (egg plant, sweet
peppers, tonatoes) from supervised trials in Japan, Italy, Israel, Brazil
and Sout h Afri ca.

Crop Application Intvl. Resi due, ng/ kg, at days after |ast applicn. Ref .
Country (wks.)
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No. g ai/ha 0 7 14 21 28
Egg pl ant
Japan 4 330-510 1 <0. 001 <0. 001 <0. 001 AC- 4
2 510 1 <0. 001 <0. 001 <0. 001
4 540 1 <0. 001 <0. 001 <0. 001
2 540 (30 g 1 <0. 001 <0. 001 <0. 001
ai/hl)
Italy 1 625 1.6 0.86 0.29 0.16 0.08 1100/ 86
1 937 (62.5 g 0.42 0.17 0.04 0.05 0.04 1101/ 86
ai/hl)
I srael 1 1000 <0.1 <0.1 <0.1 10/ 72
Sweet Peppers
Italy 1 438 4.7 3.4 0.03 1.6 1.5 1102/ 86
1 ;1|38 (62.5 g 5.1 1.3 1.2 1.3 0. 46 1103/ 86
ai/hl)y
Spai n 1 1500 1.47 0.58 0.36
Tomat 0
Brazil 3 500 (80 g 0.5 1.2 1084/ 80
ai/hl)
3 750 (187.5 1 1.4 1085/ 80
g ai/hl)
I srael 1000 0.1 0.1 0.1 RVA 9/ 72
Italy 1 375 0.29 0.04 0.19 0.09 0.02 1092/ 86
1 1250 (62.5 1.7 1.3 1.1 0.83 0.92 1093/ 86
g ai/hl)
Sout h 2 69 1 0.13 0.16 0.14 1225/ 86
Africa 2 113 1 0.08 0.35 0.17 0.13 1226/ 86
2 90 1 0.33 0.11 0.38 0.10 1229/ 86
2 150 1 0.03 0.62 0.15 0.31 1227/ 86
2 giO/ §1I2? 50 g 1 0.02 0.03 0.02 0. 06 1228/ 86

G apes. Additional data fromtrials in Australia, France, Hungary, |srael,
South Africa and Switzerland was subnitted. The data from Australia and
South Africa could not be evaluated because no GAP information was
available. Trial rates in Hungary were expressed differently from the
regi stered application rates. The data from France, Israel and Swtzerl and
wer e eval uat ed.

Table 9: Bronopropylate residues in grapes from supervised trials in
Australia, France, Hungary, |srael,South Africa and Switzerl and.

Application Int, Conmod- Resi due, ng/ kg, at days after |ast applicn. Ref .

Country No g ai/ha wks. ity 0 7 14 21 27-28 (No. of
days)
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Application Int, Conmod- Resi due, ng/ kg, at days after |ast applicn. Ref .
Country No g ai/ha wks. ity 0 7 14 21 27-28 (No. of
days)
Aus- 1 1.6 g/vine 1.5 1.1 0.26 0.26 79/ 10/ 754
tralia (37.5 g
ai/hl)
France 1 1000 gr apes 0.92 28/ 90
(40)
wi ne <0. 02
1 1500 grapes 0.24 27/ 90
(34)
wi ne <0. 02
2 550 4 grapes 1.02 26/ 90
wi ne <0. 02
2 650 4-6 gr apes 0.42 25/ 90
wi ne <0. 02
2 410+33* 4 gr apes 1.43 111/ 89
France w ne <0. 02
2 487+39* 6-8 grapes 0.93 110/ 89
wi ne <0. 02
1 500 grapes 0.34 13/ 89
(70)
wi ne <0. 02
2 500 1 gr apes 2.16 14/ 89
(77)
wi ne <0. 02
1 750+60* 1 gr apes 1.75 04/ 90
(40)
wi ne <0. 02
1 1125+90* grapes 0.5 03/ 90
(34)
wi ne <0. 02
1 500 grapes 0.11 15/ 89
(73)
wi ne <0. 02
* applied in a mxture with bifenthrin
Hungary 2 1500 3 1.8 0.6 0.3 0. 09 <0. 005 10/ 10/ 84
I srael 2 2250 1 4.0 3.4 1.5 112/ 72
Sout h 3 250- 375 2 grapes 1.1 1001/ 90
Africa (23
days)
wi ne <0. 02
Sout h 3 500- 750 2 gr apes 3.9 1002/ 90
Africa (23
days)
wi ne <0. 02
3 250- 375 2-5 0. 46 1244/ 82
(35)
2 250- 375 2-5 0.16 1243/ 82
(87)
3 250 16 0.58 0. 04 0.18 0.13 0.12 1001/ 88
3 250 16 0. 27 0.28 0.32 0.21 0.17 1002/ 88
3 500 16 0.73 0. 47 0.92 0.56 0. 48 1003/ 88
3 500 16 0. 65 0.37 0.55 0. 66 0.31 1004/ 88
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Application Int, Conmod- Resi due, ng/ kg, at days after |ast applicn. Ref .
Country No g ai/ha wks. ity 0 7 14 21 27-28 (No. of
days)
Swi t z- 1 40 g ai/hl gr apes 1.6 12/ 72
erl and (50)
W ne <0.1

Quava. Since no information on national recomendations was available the
report from South Africa could not be eval uated.

Tabl e 10. Bronopropylate residues in guava from supervised trials in South
Africa.

Application Intvl. Pl ant Resi due, ng/ kg, at days after |ast Ref
(wks.) Par t applicn

No. g ai/hl 0 7 14 21 28

3 37.5 3 whol e 0.11 0.35 0.26 0.17 0.25 1172/ 89
pul p <0. 02
peel 0. 47

3 37.5 3 whol e 0.28 0.25 0.22 0.24 0.21 1173/ 89
pul p <0. 02
peel 0.44

Hops. Residue data were submitted from Japan and Germany. The data from
Japan coul d not be eval uated because the application rates were not clearly
reported. The trials from Germany showed residues at 28 days after the |ast
application ranged of 2.2-4.9 ny/kg.

Tabl e 11. Bronopropyl ate residues in hops fromsupervised trials in Germany
and Japan

Application Intvl. Resi due, ng/ kg, at days after |ast applicn. Ref
Country No. g ai/ha (wks.) 0 14 21 28 >32, in
beer
Cer many 2 1150- 1400 2 12.0 3.2 4.9 <0. 005 1097/ 88
(37.8 g ai/hl)
2 1125-1350 2 6.7 4.5 2.2 <0. 005 1095/ 88

(37.5 g ai/hl)

2 1125-1350 2 16.0 3.8 3.4 <0. 005 1096/ 88
Japan 2 30 g ai/hl 4 0.09 25.7.1972
30 g ai/hl 2 0.41 (37
days)
30 g ai/hl 2 0.07
30 g ai/hl 1 0.23

Mai ze. Data from Spain and Italy were not evaluated as there was no
informati on on GAP.
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Table 12. Bronopropylate residues in maize from supervised trials in Italy
and Spai n.

Application Pl ant Resi due, ng/ kg, at days after |ast applicn. Ref .
Country No. g ai/ha | part 0 7 14 21 28 75-
106
Italy 1 313 whol e 6.3 4.6 3.9 4.8 3.9 1095/ 87
1 625 whol e 9.6 6.2 6.5 3.5 2.3 1096/ 87
1 375 whol e 11.0 5.2 9.9 3.6 6.5 1104/ 86
Spai n 1 1000 grain <0. 02 1018/ 91
1 1000 grain <0. 02 1019/ 91
1 1000 grain <0. 02 1020/ 91
Spai n 1 1000 grain <0. 02 1021/ 91
1 1000 grain <0. 02 1022/ 9
1 1000 grain <0. 02 1023/ 91

i ons. Residue data from Italy were submitted but not evaluated because
there was no GAP infornation.

Table 13. Bronopropylate residues in onions from supervised trials in
Italy.

Application Pl ant Resi due, ng/ kg, at days after |ast Ref .
part applicn.

No. g ai/ha 0 7 14 21-25 28

1 375 whol e 3.3 0.93 0.37 1.0 0.39 1253/ 86

1 531 whol e 15.8 16.9 5.5 3.7 1254/ 86

Papaya, pineapples. No information on national GAP was submitted. GAP for
the fruits group in Austria, Iran and Pakistan could not be used to
eval uate the data fromBrazil and the Philippines.

Table 14. Bronopropylate residues in papaya from supervised trials in
Brazil and the Phili ppines.

Country Application I(\r,w\‘t(s) Resi due, ng/ kg, at days after |ast applicn. Ref .
No. g ai/ha 0 3 7 14 21 28 >32

Brazi | 2 500 2 1.0 1082/ 80
2 750 2 1.9 1083/ 80
1 500 0.03 0.2 1108/ 84
1 1000 0.43 0.31 1109/ 84

Phi | i ppi nes 6 280 1 0.18 0. 36 0.51 0.53 1005/ 91
6 140 1 0.12 0.13 0.29 0.44 1006/ 91

Tabl e 15. Bronopropyl ate residues in pineapples from supervised trials in
t he Phili ppi nes.

Application Int. Pl ant Resi due, ng/ kg, at days after last applicn. Ref .
(wks.) part

No. g ai/ha 0 14 28 31
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2 0.15 g/l 1 pul p <0. 02 <0. 02 <0. 02 <0. 02 1069/ 90
peel 0.72 0.17 0.13 0. 09

2 0.3 g/l 1 pul p <0. 02 <0. 02 <0. 02 <0. 02 1068/ 90
peel 1.5 0.75 0.34 0.15

Peanuts. The residue data from Brazil were not eval uated because there was
no i nformati on on GAP.

Table 16. Bronopropylate residues in peanuts from supervised trials in
Brazil.

Application Int. Pl ant Resi due, ng/ kg, Ref .
(wks) part at 37 days after
last applicn.

No. g ai/ha

2 500 7 seeds 0.02 1086/ 80
pods 0.09

2 750 7 seeds <0. 02 1087/ 80
pods 0.12

Plums and peaches. Data were submitted from Brazil, Switzerland and Germany. The data
from Switzerland and Germany were evaluated on the basis of the GAP of Switzerland and
The Netherlands.

Table 17. Bromopropylate residues in stone fruits (peaches and plums) from supervised trialsin Brazil, Germany and Switzerland.

| Crop Appl i cation

Int. Resi due, ng/ kg, at days after |ast applicn. Ref .
Country

(wks.)
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INo_.IgaiTl | 0 | 7 | 14 | 21 | 28 | 78

Peaches

Brazil 1 500 0.75(18 1131/81

days)
1 750 1.72(18
days)

Swi t- 1 |375 0.09 104/ 73

zer| and
1 |500 0.18

Pl uns

Ger nany 3 | 563 2 3.1 0.88 0.92 0.63 15 1082/ 86
3 | 563 2 11 1.2 0.78 0.85 0.4 1083/ 86
3 | 563 2 1.7 0.9 0.9 0.9 0.7 1085/ 86
3 | 563 2 2.0 2.2 1.6 1.2 0.69 1081/ 86
3 | 563 Z 3.9 2.0 1.9 1.4 1.3 1067/ 87
3 | 563 2 1.7 2.0 1.9 1.5 13 1066/ 87
3 | 563 43 0. 82 0. 62 0.52 0.27 0.3 1065/ 87
3 | 563 5-4 3.5 0.95 1.9 1.6 1.6 1064/ 87
3 | 563 23 15 1.7 11 0.57 0. 66 1063/ 87

(Prunes) 3 563 4 2.3 1.4 2.0 1.2 1.1 1084/ 86

Strawberries. Residue trial data from Brazil, Israel, Italy, Japan and

Spain were submtted. Residue levels in the trials in Spain and Italy at 14
and 21 days were respectively 0.03-1.5 ng/kg and 0.5-1.6 ng/kg.

Table 18. Bromopropylate residuesin strawberries from supervised trials in Brazil, Isragl, Italy, Japan and Spain.

" Country

| Appl i cation

Int.
(wks.)

Resi due,

ny/ kg,

at days after last applicn.

Ref .
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No. g ai/ha 0-3 7-9 14 21 28
Brazi | 4 500 1 0.72(9 days) 1195/ 80
4 750 4 days 1. 1(9 days) 1196/ 80
I srael 2 0.75 g/l 1 8.2 (3 days) 110/ 79
3 0.75 g/l 10 days 15.4 (3 days) 111/ 79
1 0.75 g/l 5.4 (3 days) 109/ 79
Italy 1 500 1.8 0.8 0.6 0.48 0.49 |1101/87
1 625 7.1 2.9 1.5 1.6 0.3 1102/ 87
Japan 2 0.3 g/l 1.71 1.42 AC-5
2 0.3 g/l 1.16 0.28
Spai n 1000 3.6-4.2 1.82 1.18 Huel ve
1000 0.7-2.4 0.81 0.45 Huel ve
1 1000 0.9-1.4 0.6 0.3 Huel ve
4 625 4.2-11.9 2.3 0.53 Mal aga
4 937 7.5-13.8 2.6 0.03 Mal aga

Sugar beet. As no national GAP was available, the data fromltaly could not
be eval uated.

Table 19. Bromopropylate residuesin sugar beet from supervised tridsin Italy.

Application Plant part Residue, mg/kg, at days after last applicn. Ref.

No. gai/ha 0 7 14 21 28

1 313 roots 0.07 0.2 0.06 0.1 0.08 1097/87
leaves 5.4 2.0 3.0 11 13

1 750 roots 0.38 0.5 1.0 0.26 <0.02 1098/87

1 375 roots 0.09 0.09 0.09 0.14 0.1 1106/86
leaves 12.0 2.0 0.31 11 0.28

Tea. The additional data from India were not sufficient to recomend an
MRL.

Table 20. Bromopropylate residuesin tea, seven days after last application, from asupervised trid in India

Application Commodity Residue, mg/kg Ref.

No. gai/ha

1 62.5 dried leaves 6.5 AG-A 1888
manufactured tea 24

FATE OF RESIDUES

The fate of bromopropylate in plants, animals and soil was reviewed in 1973. Studies on
cows and calves were conducted using radiolabelled bromopropylate (Cassidy et al.,
1968). Cows were fed 9.7 ppm bromopropylate in the feed for 5 days. In tissues
bromopropylate was found at significant levels only in the fat, from which it was eliminated
rapidly when dosing was stopped.

In plant studies on soya beans and apples, bromopropylate was found to remain on
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the treated surface, with hardly any penetration or translocation. The main residue was the
parent compound but the metabolite 4,4¢dibromobenzilic acid was also detected.
Additional information on the fate in citrus and tomatoes has since been submitted.

In plants

Citrus. A 3-year old Valencia orange tree in a glasshouse was treated with 266 mg *C-ring-
labelled bromopropylate at a rate equivalent to about 1 kg ai/ha (Spare, 1989). After 62
days, samples of the ripe fruit, leaves and soil were collected for analysis. The ripe fruits were
processed to obtain the juice before the peel and the pulp sacs were separated. All the
samples were extracted in organic solvents and radioactivity was determined in both the
organo- and water-soluble extracts. Leaves were found to contain 19 mg/kg of residues, the
fruit peel 1.8 mg/kg, the pulp <0.026 mg/kg, the juice <0.008 mg/kg and the soil 0.08 mg/kg.

The organosoluble fraction contained 66-79% of the radioactivity, the aqueous
extract about 1.2-1.8% and the non-extractable fraction 13-29%. Thin-layer chromatography
was used to characterize the organosoluble fraction and showed that about 60-68% of the
total radioactivity in the citrus leaves and peel was due to the parent compound. This study
supported the submission in 1973 that bromopropylate was not metabolized to any
significant extent in the edible parts of plants. Bromopropylate might therefore be
considered as the toxicologically important residue.

Tomato. Tomato plants in the field were treated three times with *C- bromopropylate at a
rate corresponding to 500 g ai/ha (Galicia, 1991). Samples of the fruits and leaves were
taken at 0, 22 and 58 days after the last (third) application. Total **C levels in the fruit
declined over this period more rapidly than in the leaves. The data also suggested that
there was little or no translocation from leaves to fruit. The distribution of the *C residues in
the fruits and leaves is shown in Table 21.

Table 21. Distribution of *C in tomato fruit and leaves from plants treated with
[**C]bromopropylate at 0.5 kg ai/ha.

Fruit, days after final Leaves, days after final
Nature of residue application application
0 22 58 0 22 | 58
Total **C, mg/kg* 5.0 1.2 0.055 115 47 | 34
Extractable *C, mg/kg* 5.0 0.061 112 35
Non-extractable *C, mg/kg* <0.006 0.5
% of #C on surface 93 18 51 34

*pbromopropylate equivalants

Surface radioactivity determined from the washings of the tomatoes and leaves also
declined; for tomatoes very little of the residues became bound. Surface radioactivity was
93% of the total 1*C at day 0, declining to 18% at day 58. Surface radioactivity on the leaves
at these times was 51% and 34% respectively. Extractable radioactivity in or on the leaves
and fruits was very high, ranging respectively from a maximum of 112 and 5.0 mg/kg on day
0 to 35 and 0.061 mg/kg at harvest. Non-extractable radioactivity was low for both the
leaves (0.5 mg/kg) and fruit (<0.006 mg/kg) at harvest.
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Characterization of the radioactive residues in the fruit and leaves was by thin-layer
chromatography. Tomato fruits at harvest contained 0.050 mg/kg of the parent compound
(89% of the radioactivity), 0.002 mg/kg of 4,4¢dibromobenzilic acid and the remainder as 7
other minor metabolites. Leaf samples at harvest were found to contain 11 radioactive
fractions, the most abundant being the parent compound (65%). The metabolite 4,4¢
dibromobenzilic acid accounted for 8%, the rest being minor metabolites. The washings
from the tomatoes and leaves at harvest were also characterized and found to contain
mainly the parent compound in both instances, (82% for tomatoes and 90% for the leaves).

In animals

No further work was reported on the fate of bromopropylate in animals but the
manufacturer indicated that some information on the fate in animals and toxicological
properties of bromopropylate had been submitted to WHO in 1992 for evaluation.

In soil

The degradation of bromopropylate under aerobic and anaerobic laboratory conditions
was studied to characterize the degradation products (Ercegovic et al., 1976)
14C-ring-labelled bromopropylate was applied to sity loam and sandy loam soils which
were incubated under controlled conditions for 52 weeks. Samples were periodically taken
for determination of radioactivity. Degradation was predominantly due to biological
activity and was more rapid in silty than sandy loam under both aerobic and anaerobic
conditions as indicated by the decreasing percentage of organo-extractable radioactivity
and increasing radioactivity that remained in the silty loam after extraction. This was also
shown in the higher percentage of [\*C]bromopropylate that was converted to “COzin the
silty loam, although the degradation was not very pronounced. Tables 22 and 23
summarize some of the results for siity and sandy loam respectively. The half-life of
bromopropylate in silty loam soils under the test conditions was determined to be 45 days.
The major extractable degradation product in both soils under aerobic conditions was
4,4¢dibromobenzophenone, while under anaerobic conditions the major degradation
product was 4,4¢dibromobenzhydrol in silty loam and 4,4¢édibromobenzophenone in sandy
loam. In another study using similar soils from different sources under aerobic conditions
(Suter, 1982a), the half-life of **C-bromopropylate was determined to be about 47 days for
sandy loam and 70 days for silty loam. Degradation was thought to follow first order kinetics.
The major metabolite was 4,4¢dibromobenzophenone. Carbon dioxide, probably
produced by further degradation, accounted for 56-60% of the radioactivity after 270 days.
Another study on the persistence of bromopropylate in soils was conducted in Florida
(Rothwell et al., 1971). Fine sand samples (10-15 cm) were taken from an area where citrus
had been planted for many years. The soil was air-dried, screened and thoroughly mixed
before bromopropylate was added at rates of 0.0, 0.25, 0.5 and 1.00 mg/kg active
ingredient. All samples were incubated at 28°C for 16 weeks. Residues of bromopropylate
decreased with time but the higher concentrations seemed to decrease at a faster rate.
The estimated half-life for bromopropylate in both soils was about 60 days.
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Table 22. Percentage of radioactivity at day O recovered from silty loam soil
treated with [**C]bromopropylate after various intervals under sterile, aerobic and anaerobic conditions.

Sample Percentage recovery of radioactivity at weeks after application
0 4 8 12 24 39 52
Sterile incubation
Soil before extraction 100.0 102.0 99.9 101.2 99.4 99.4 99.9
Acetonitrile- water extraction 97.9 98.1 929.1 97.8 93.2 93.7 90.7
Soil residue after extraction 36 35 33 31 41 7.8 7.8
Volétile trappings - <0.1 <0.1 <0.1 0.7 <0.2 <0.1
Total recovery 100.5 101.6 102.4 | 94.3 98.0 98.5 98.6
Aerobic incubation
Soil before extraction 100.0 96.0 94.2 93.1 83.8 76.2 735
Acetonitrile-water extraction 97.0 83.8 80.6 77.6 65.0 53.9 49.1
Soil residue after extraction 29 6.6 10.0 12.6 15.4 18.0 20.0
Volatile trappings - 33 3.7 41 3.2 20 0.0
Total recovery 99.9 93.5 93.9 94.3 83.6 74.0 70.8
Aerobic incubation Anaerobic incubation
Soil before extraction 100.0 94.1 88.9 88.8 85.6 825 79.3
Acetonitrile-water extraction 97.0 75.1 74.4 74.9 64.9 60.7 58.9
Soil residue after extraction - 10.3 10.0 9.7 21.3 16.0 12.7
Volétile trappings - 5.7 5.6 5.3 1.0 45 8.8
Total recovery 99.9 935 94.3 89.6 87.2 74.0 70.0

Table 23. Percentage of radioactivity at day 0 recovered from sandy loam soil treated with
[\*C]bromopropylate after various intervals under sterile, aerobic and anaerobic

conditions.
Sample Percentage recovery of radioactivity at weeks after application
0 4 8 12 24 39 52
Sterile incubation
Soil before extraction | 100.0 99.2 99.9 100.6 100.3 100.8 102.3
Acetonitrile- water 99.2 99.2 96.8 99.5 98.5 99.6 99.0
extraction
Soil residue after 0.7 0.3 0.4 0.4 1.0 14 1.7
extraction
Volatile trappings - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total recovery 99.9 99.5 97.2 99.9 99.6 101.2 101.6
Aerobic incubation
Soil before extraction | 100.0 98.3 95.6 93.7 96.3 96.1 96.0
Acetonitrile-water 99.3 95.1 95.6 93.1 92.6 91.9 91.6
extraction
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Sample Percentage recovery of radioactivity at weeks after application
0 4 8 12 24 39 52
Soll resiqlue after 0.1 0.6 15 1.2 2.9 3.7 4.6
extraction
Volatile trappings <0.1 0.5 0.9 1.1 0.3 0.7 0.4
Total recovery 100.2 96.3 98.0 95.4 95.9 96.2 96.7
Aerobic incubation Anaerobic incubation
Soil before extraction | 100.0 99.3 98.4 95.3 93.8 934 92.7
Aceton_itrile-water 99.3 97.3 95.5 91.2 914 90.6 894
extraction
Soil resiqlue after 0.9 0.6 15 1.0 25 2.0 2.3
extraction
Volatile trappings 0.5 0.9 1.1 0.4 1.1 1.8
Total recovery 100.2 98.5 97.8 93.3 94.4 93.8 93.6
Mobility studies
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hours. The main netabolite was 4, 4¢di bronmobenzilic acid which
accounted for 27% of the radioactivity. Under natural sunlight,
no deconposition was detected after 2 weeks.

I n anot her study, [*C]bronopropylate (0.5 ng/kg) was applied to

soil as a sedinment in well water at 18°C and allowed to age for
28 days (EG & G Bionomcs, 1976). Catfish were kept in the water
for 49 days. The concentration in the unfiltered water increased
from<0.2 ig/l to 1 ig/l at the end of 49 days. Radioactivity in
the whole fish was calculated to be 1.05 ng/ kg, corresponding to
a bioaccunmul ation factor of 1050, but 86% of the radioactivity
had been elininated by day 7. ['C]bronopropylate in the aquatic
system was al so studied using river from the Rhine and a pond
with about 1% sedinment (Cuth, 1984). Initially radioactivity in
the waters decreased rapidly owng to adsorption to the
sedinment. Bronopropylate was subsequently degraded and the
half-life was determned to be about 20 and 40 days in river and
pond water respectively. The parent conpound accounted for only
about 5.6% and 3.4% of the initial radioactivity in the waters
respectively after 77 days. The nain netabolites detected were

4, 4¢ di br onobenzophenone and 4, 4¢ di bronobenzilic acid. Extraction
of the sedinment recovered 21.4% and 53.7% radi oactivity in the
river and pond water respectively. The parent conpound was the
maj or residue. Small amounts of carbon dioxide were also
detected. No significant difference was found in the types or
nunbers of the aquatic mcro-organisns present in the untreated
and treated systens suggesting that bronopropylate had no
harnful effects on aquatic m cro-organi sns.

In processed commodities

In sone of the residue trials the crop was further processed and
the products anal ysed for bronopropylate. As shown in Table 2,
apple juice from apples with residues of 1.3-1.6 ng/kg was
anal ysed and no neasurabl e residues (<0.02 ng/kg) were detected.
Juice from mandarin oranges obtained froma trial in Japan after
a PH of 21 days was analysed and found to contain <0.006-0.04
ng/ kg residues (Table 5). Wne produced from grapes in trials
carried out in France and South Africa was also found to contain
no neasurable residue (<0.02 ng/kg, Table 9). Beer was brewed
fromdried cones after residue trials on hops. The dried cones
contained 2.2-4.9 ng/kg residues but <0.005 ng/kg was detected
in the beer (Table 11).

Stability of residues in stored analytical samples

The stability of bronopropylate residues in sanples of tea,
tomat oes, tomato puree, oranges, grapefruit, orange juice and
orange oil, apples, peaches and cherries during storage under
freezer conditions was investigated.

In all the studies, the crop or processed crop was first
honogeni zed and then fortified with bronopropylate at 0.5 ng/kg.

A sanple was taken for analysis before it was stored at -18°C in
glass and plastic containers. Subsequent sanples were taken at
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3, 6, 12, 18 and 24 nonths for analysis. In both glass and
pl astic containers, bronopropylate residues remained stable in
the various matrices after storage for 24 nonths. The percentage
changes in all comobdities in both glass and plastic containers
are shown in Table 24.

Table 24. Storage stability of bronopropylate in crop sanples (%
change corrected for recovery).

Crop/ Storage tinme (Mnths)
processed crop
3 6 12 18 24
G P G P G P G P G P
bl ack tea -3 +11 +3 +3 +3 +7 -4 -6 -1 -2
tonat o -6 -4 -5 -7 -15 -16 -6 -10 [-6 -15
tomat o puree +5 +12 -6 -10 -7 -4 -7 +7 0 +9
orange -7 +4 +5 +15 +3 +16 +3 +6 -3 0
grape fruit -4 +6 +5 +12 +2 +6 +2 +11 | +1 +7
orange juice +6 -2 +7 0 -3 -10 0 -7 -2 -9
orange oil +8 - +7 +12 +2 +5 +3 +7 +4 +6
appl e +2 +13 +1 0 +4 0 -6 0 +1 +6
peach +4 +7 -4 +8 -6 -2 -2 -1 -4 0
cherry -3 -4 -13 -15 -11 -2 -6 -10 0 +11

G- dass; P- Plastic

METHODS OF RESIDUE ANALYSIS

Met hods for the determ nation of bronopropylate residues using
gas chromat ography and thin-Ilayer chromatography were described
in the 1973 review. The clean-up procedures have been nodified
by the use of "BondElut" silica cartridges. Recoveries were
88-113% and the limt of determnation 0.02 ng/kg for apples,
cherries, citrus fruits, peaches, tomatoes, tomato puree and
tomato ketchup. For tea and hops the limt of determnation was
0.1 ng/kg. For water sanples, "BondEl ut" GCg cartridges were used
for extraction, followed by determ nation on a gas chronmatograph
fitted wth an electron-capture detector. The Iimt of
determ nation was 0.05 ig/l.

NATIONAL MAXIMUM RESIDUE LIMITS
Since the last review in 1973, many countries have established

MRLs for bronopropylate in various food crops. These are
sumari zed bel ow.

Country Crop MRL (ng/kg)

Australia pone fruits 5
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Country Crop MRL (ng/kg)
stone fruits 5

Ger many banana pul p 0.2
banana, whol e 3.0
citrus juice 0.2

citrus, whole

cotton

gr apes

hops

pone fruit

stone fruit

Ger many cont.

strawberri es

tea

veget abl es

Hungary

appl es

gr apes

pears

| srael

appl es

apricots

banana pul p

N

banana, whol e

beans

cherries

citrus fruit pulp

N

citrus fruit, whole

N

cotton seed

egg pl ant

gr apes

peaches

pears

pl uns

strawberri es

t omat oes

veget abl es

ltaly

banana

citrus fruit

o| w| w| ,r| k| ul v af u| a| v k| o of !l k| ! o ;| ;1| N| K| N| R, N N | g N | o

fruits, except as
specified

o
ol

gr apes

N

pone fruit
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Country

Cop

ML (ng/ kg)

stone fruit

strawberri es

veget abl es

Japan

appl e

citrus fruit

fruits, except as
specified

NN N NN

egg pl ant

hops

wat er nel on

or anges

peaches

N N ol of k| O

pears
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Country

Cop

ML (ng/ kg)

veget abl es

Jor dan

citrus fruit

©

2

gr apes

veget abl es

Net her | ands

banana

citrus fruit

gr apes

N W W[ k| O1

honey

o

5*

hops, dry

ol

pone fruit

N

stone fruit

strawberri es

tea

ol

veget abl es

=

* under consi deration

New Zeal and

appl es

bl ackcurrants

cane fruit

fruit

peaches

strawberri es

Pol and

cucunbers

PP W W W W ww

currants, bl ack,
white

red,

pepper s

pone fruit

raspberries

stone fruit

strawberri es

t omat oes

South Africa

banana

citrus fruit

cotton seed

N[N

gr apes

Rl Ol O] Wl k| k| PR Pk

Spai n

arti chokes

1 (proposed)

beans, green

1 (proposed)

eggp! ant

1 (proposed)

t omat oes

1 (proposed)

Switzerl and

fruit

1.5
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Country Crop MRL (ng/kg)
honey 0.2
Tur key citrus fruit 0.1
pone fruit 0.2
veget abl es 0.5
APPRAISAL

Br onopr opyl ate was schedul ed by the CCPR for periodic review at
the 1993 JMPR (ALI NORM 93/ 24A, para 93). It was first considered
by the JWR in 1973 when residue data on apples, pears, pluns,
grapes, bananas, strawberries, citrus, hops, tea, cotton, egg
plant and tomatoes were evaluated and MRLs for apple, banana
cherry, citrus fruits, cotton seed, grapes, hops, nectarine,
peach, pear, pl um strawberry, tea and vegetables were
established. Since then, nore residue trials on sone of the sane
crops as well as additional ones such as artichokes, beans,
celery, ~cucurbits, guavas, nmize, onions, papaya, peaches,
peanuts, peas, sweet peppers, pineapples and sugar beet have
been conducted by the manufacturer in various countries as well
as the authorities of The Netherlands and Spain. Further
information has also been provided by the manufacturer, Spain,
The Netherlands and Australia on current uses. Australia has
also indicated that the pesticide had not been marketed since
1986.

The manufacturer has indicated that there were no current
uses on nectarines, bananas or cherries. The Meeting recomended
the withdrawal of the MRLs for these commbditi es.

Addi tional plant netabolism studies on apples and citrus
showed that the parent conpound was the residue of inportance,
particularly in the edible parts, although mnor netabolites,

mai nly 4, 4¢di bronobenzilic acid, were found in the |eaves.

No information on the fate in animals has been submtted
but the Meeting noted that adequate information on aninal
transfer studies for dairy cows and beef cows had been reported
by the 1973 JMPR

In water, bronopropylate was found to have a half-life of
20-40 days. Bronopropylate and its nmetabolites were concluded to
have low nmobility in sandy loam silty |oam and sandy soils on
the basis of |eaching studies. The half-life in silty |oam and
sandy |oam soils was about 45 days, the major netabolite being

4, 4¢ di br onobenzophenone.

Residues in the juice of apples and mandarin oranges, and
in wine and beer were reported to be below the limt of
detection, (0.02 ng/kg in all cases, except beer 0.005 ng/kg).
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Bronopropyl ate residues in sanples of tea, tonmatoes, tomato
puree, oranges, grapefruit, orange juice, orange oil, apples,
peaches and cherries were found to remain stable up to 2 years
under freezer conditions at -18°C

GAP information was not available for guavas, papayas,
pi neappl es, onions, celery, maize, peanuts or sugar beet, so
resi due data on these crops could not be eval uated.

GAP information and residue trials data on peas, tonatoes,
egg plants, artichokes and sweet peppers were too limted for
the Meeting to estimate maxi numresidue | evels.

The available information for cotton seed, hops and tea was
also too limted to support the present MRLs. The Meeting agreed
to withdraw the recommendati ons for these commodities.

For citrus, the trials data on residues in the pulp and
peel confirnmed earlier findings that nost of the residues are
concentrated in the peel. Results from Australia, South Africa
and Morocco were not supported by GAP information, while in data
from Spain, China and Israel trials rates were expressed
differently from the national GAP. Six trials in Brazil on
oranges and mandarin oranges were evaluated in the light of the
national GAP. At 14 days after the last application, residues
ranged fromO0.6 to 5.8 ng/kg in the peel and 0.2 to 0.4 ng/kg in
the pulp. Assuming that the peel weight is 30% of the fruit's
wei ght the calculated residues in whole fruit would be l[ess than
2 ng/kg. In trials on lenons in Spain rates between 1.6 and 5.2
kg ai/ha were used, which were within Spanish GAP. At 14 days,
residues ranged from 0.5 to 1.3 ng/kg. The Meeting estinmated a
maxi mum residue level of 2 ng/kg for bronopropylate in citrus
fruits with a PH of 14 days, to replace the current ML of 5

ng/ kg.

The residue trials data on apples from Brazil and Canada
were not eval uated because no information on regi stered uses was
avai lable from these countries. Trials from Chile were also not
eval uated because the registered use was supplied in terns of
spray concentration while the trials application rates were
expressed as kg ai/ha. Trials in The Netherlands, France and
Cermany on apples and pears were wthin the GAP of The
Net her| ands and France, and residues at 21 days were within the
range of 0.18-1.6 ng/kg. Data on apples and pears were mutually
supporting. The Meeting recommended an MRL of 2 ng/kg for pone
fruits at a pre-harvest interval of 21 days, based on the data
from France, Germany and The Net herl ands.

For peaches, trials data from Brazil and Switzerland were
submtted, and for pluns, data fromten trials in Gernmany. Data
from Switzerland and Germany were evaluated on the basis of the
GAP of Switzerland (stone fruits) and The Netherlands (pluns).
At 21 days after the last application, the highest residue
obtained was 1.6 ng/kg. The Meeting estimated a naxi num resi due
level of 2 ng/kg for pluns at a pre-harvest interval of 21 days.
Data from peach trials were insufficient to recommend an MRL but
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provi ded sone additional support for the plumestinate.

Addi tional data on grapes fromtrials in Australia, France,
Hungary, Israel, South Africa and Switzerland were submtted. As
there was no information on registered uses in Australia and
South Africa, the data from these countries could not be
evaluated. Trials rates in Hungary were expressed differently
from GAP in Hungary. The trials rates in France, Israel and
Switzerland covered the national reconmendations. The data from
France showed that by 27 days residues in grapes were all |ess
than 2 ng/kg, and in wine <0.02 ng/kg. The Meeting recomended
an MRL of 2 ng/kg for grapes at a pre-harvest interval of 28
days.

Residue trials data on strawberries had been submtted from
Brazil, Israel, Italy, Japan and Spain. Al though trial rates in
Spain and Italy did not cover the maxi numrates under the GAP of
the two countries, on the basis of the trials data the Meeting
recommended an MRL of 2 ng/kg for strawberries with a PH of 14-
21 days.

For beans, evaluation of the residue trials data from
Italy and Spain was based on the GAP of Spain. Residue |evels at
7 days ranged from0.26 to 2.5 ng/kg. The Meeting recommended an
MRL of 3 ng/kg for common beans at a pre-harvest interval of 7
days.

Residue data from Italy on cucunbers, nelons and sunmer
squash were evaluated on the basis of the GAP of Spain. The
Meeting recommended an MRL of 0.5 ng/kg for cucunber, nelons and
summer squash at a pre-harvest interval of 7 days.

The Meeting recommended w thdrawal of the ML for
vegetables, to be replaced by MRLs for the specific commodities
beans, cucunber, nelons and summer squash.
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RECOMMENDAT IONS

On the basis of
concl uded t hat

the data from supervised trials
the residue levels listed below are suitable for

establ i shing maxi numresidue limts.

Definition of the residue: bronopropyl ate.

the Meeting

Comodi ty Recommended MRL, PH on
ng/ kg whi ch
based,
days
CCN Narre New" Pr evi ous
FP 0226 Apple w 5
FI 0327 Banana W 5
VP 0526 Conmon bean (pods 3 - 7
and/ or inmmature seeds)
FS 0013 Cherries W 5
FC 0001 Gitrus fruits 2 5 14
SO 0691 Cotton seed W 1
VC 0424  Cucunber 0.5 - 7
FB 0269 G apes 2 5 28
DH 1100 Hops, dry w 5
VC 0046 Mel ons, except 0.5 - 7
Wat er el on
FS 0245 Nectarine W 5
FS 0247 Peach W 5
FP 0230 Pear W 5
FS 0014 Pluns (including 2 5 21
pr unes)
FP 0009 Pone fruits 2 - 21
VC 0431 Squash, Summer 0.5 - 7
FB 0275 Strawberry 2 5 7-14
DI 1114 Tea, Geen, Bl ack W 5
A01 0001 Vegetables W 1

1

FURTHER WORK OR INFORMATION

W the previous recomrendation is w thdrawn.
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Desi rabl e

1. | nformation on the occurrence of bronopropylate residues in
food in comerce or at consunption.

2. Information on residues in the ponmace of citrus fruit,
appl es and grapes, which may be used as ani nal feeds.

REFERENCES
Australia. Subm ssion on GAP and | abel text.

Barba, A et al. 1991. D sappearance of bronopropylate residues
in artichokes, strawberries and beans. J. Environ. Sci. Health,
B 26(3), 323-332.

Burkhard, N 1997. Rate of hydrolysis of GS 19851 under
| aboratory conditions. Proj. Rep. 21/77, G ba-Ceigy, Basle,
April 1977 - unpubli shed.

Camara et al. 1991. Residuos de bronoproilato en citrus |inon,
vari edad Verna. Bol. San. Veg. Plagas 17, 165-171.

Cassidy, J.E., Mttson, A, Qllen, T. and Mn, B. 1968. The
metabolic fate of “C GS 19851 administered to a cow by capsul es.
G ba- Gei gy, New York - unpubli shed.

China. 1984. The determ nation of residues of bronopropylate in
citrus. 20 Decenber. Project Report 20/12/84.

G ba-CGeigy. 1978-1990. Reports on Methods of analysis of
br omopr opyl at e resi dues in various substrates by gas
chromat ogr aphy - unpubl i shed.

G ba-CGeigy. 1989. Gas chromatographic determ nation of unpolar
pesticides in plant nmaterial. Basle, August 1989, Method
Description REM 119-01 - unpubl i shed.

G ba- Geigy. 1989-1992. Reports on residue storage stability
studies wunder freezer conditions for tonatoes, tomato puree,
citrus fruits, orange juice , orange oil, apples, cherries and
peaches, 1989-1992. Study director: G Formca - unpublished

G ba- Gei gy. 1993. Wrking Paper on Bronopropylate for the Panel
of Experts on Pesticide Residues (3 vol unes).

G ba- Gei gy. Unpublished reports from Basle on residue trials on
appl es, beans, celery, «citrus, cotton, cucunber, eggplant,
grapes, guava, hops, nmize, nelons, onion, papaya, peach,
peanut, pears, peas, pepper (sweet), pineapple, pluns, squash,
strawberries, sugar beet, tea and tomatoes.

Cba Ceigy Australia. Determnation of GS-19851 Residues in
oranges TR No. 73/7/413 - unpubl i shed.



br onopr opyl at e 61

Cuth, J.A 1984. Degradation of bronopropylate in aquatic
systens. Project 024625, RCC Itingen - unpublished

EG & G Bionom cs. 1976. Kinetics of aged Acarol in nodel aquatic

ecosystem - Aquatic  Toxicology Lab., War eham  Mass. -
unpubl i shed.

Er cegovi c, C. D. and Bogus, E.G 1976. Fat e of
| sopropyl -4, 4¢ di bronobenzil ate (bronopropylate) in soil under

aerobi c and anaerobic |aboratory conditions. Rep. No. E-2/1-76
Pest. Res. Lab., Pennsyl vannia, USA - unpubli shed.

Frank, J. and Balu, K 1973. Film photolysis of G5 19851 under
natural and artificial sunlight conditions. GAAC 73023, G ba-
Ceigy Corp., USA - unpublished.

Frank, J. et al. 1992. Photolysis of GS 19851 in aqueous
solution under natural and artificial conditions. GAAC - 72140,
G ba- CGei gy, Corp., USA

Galicia, H 1991. G GS 19851 (bronopropylate): Plant metabolism
study in field grown tomato after foliar treatnent wth
Bi s(Phenyl -U“C)Gs 19851 | abelled material. RCC Project 247634,
RCC, Itingen, Switzerland - unpublished.

Qut h, J. A 1974. Leaching behavi our of the acaricide
bromopropylate in three German standard soils. SPR 25/74, G ba-
Cei gy Basl e - unpubli shed.

Net her| ands. Subm ssion on GAP, MRLs and residue data on apples
method of analysis on apples and honey and residues in
commer ci al honey.

Rothwell, D.F. et al. 1971. Persistence and m crobi ol ogical
effects of Acarol and chlorobenzilate in two Florida soils.
Departnent of Soil Science and Food Science, Univ. of Florida
Gai nesvill e - unpubli shed.

Spai n. Subm ssion on GAP, MRLs, residue study reports on |enons
and oranges, eggplant, artichoke, strawberry, beans, squash,
cucunber, pepper and nel ons.

Spare, WC. 1989. Metabolism of bronopropylate in greenhouse
grown citrus spray treated with [*C]bronopropylate. Agrisearch
Proj. No. 12151, G ba-Geigy Corp., USA - unpubli shed.

Suter, P. 1982a. Degradation of bronopropylate in two soils
under aerobic conditions. Proj. Rep. 34/82, G ba-Ceigy Basle -
unpubl i shed.

Sut er, P. 1982b. Leachi ng characteristics of aged
[ **C] bronopropyl ate residues in two soils. Proj. Rep. 31/82,
G ba- Gei gy, Basle, August 1982, unpubli shed.





