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FOREWORD

FLUAZI FOP- BUTYL

As part of the ongoing efforts to provide a summary of the data
received and outline the regulatory action on the active

i ngredi ent, fluazifop-butyl, a Decision Docunent has been
prepared. This docunent reflects input fromspecialists within
Agricul ture Canada and key interdepartnental advisors. Based
on the reviews of all available information and in
consideration of its agronom c benefits to Canadian farnmers, a
regul atory deci sion has been nade to grant registration for
fluazi fop-butyl and the end-use product Fusilade 250EC.

M P. Stewart
Pesticides Directorate
Agricul ture Canada
Otawa, Ontario
K1A 0C6

June 27, 1988



o v » w

10.

TABLE OF CONTENTS

Summary

Pesticide Nanme and Properties

2.
2.

1
2

Pestici de Name
Physi cal and Chem cal Properties

Devel opnent and Use History

Regul atory Position and Rational e

Bi ol ogi cal Properties

Agronom ¢ Summary/ Benefits

OO~ WNE

Agronom c Properties

Time of Application

Spraying Instructions

Br oadl eaved Weeds

Agronom c Benefits

Avail ability of Alternative Products

Toxi col ogy

NNNNNN
OUTAWNER

Acut e Toxi col ogy
Short-term Toxi col ogy

Long-term Toxi col ogy and Carcinogenicity

Mut agenicity
Repr oducti on
Ter et ol ogy

Food Resi due Studi es

Occupati onal Exposure

Envi ronnment al Aspects

10.1 Environnmental Chem stry, Fate and

Toxi col ogy (Il nvertebrates)

10. 2 Environnmental Toxicol ogy
10. 3 Fish and Fi sh Habit at

PAGE

= © 00 W0~ ~ ®» w w NN N =



FLUAZI FOP- BUTYL

SUMVARY

The purpose of this docunent is to provide a sunmary of the
data reviewed and outline the regulatory action on the
active ingredient fluazifop-butyl and the end-use
formul ati on Fusil ade 250EC.

Agriculture Canada, with the assistance of advisors from
Envi ronment Canada, Fisheries and Oceans Canada and Heal th
and Wel fare Canada has conpleted a review of the avail able
data supporting fluazifop-butyl and Fusilade 250EC. The
data base is considered conplete with respect to current
regul atory data requirenents. However, the interpretation
of results fromteratol ogy studies with | aboratory ani mals
has been a focal point in this inportant ongoi ng regul atory
issue. Health and Wel fare Canada has expressed concern
about the potential risk to the unborn children of pregnant
wonmen exposed to Fusilade 250EC duri ng occupati onal use.

An occupati onal exposure study conducted in western Canada
wi th Fusilade 250EC i ndicates that the judicious use of
full protective clothing reduces exposure as does strict
adherence to precautions during handling, m xing and

| oadi ng.

Consuner dietary exposure to food crops treated with
Fusi | ade 250EC is not a concern. Residue levels in nost
crops are less than 0.1 ppm w th the exception of
strawberries and soybeans, where a Maxi num Resi due Level
(MRL) of 1.0 ppm has been established under the Food and
Drug Regul ati ons.

Wth respect to environnmental inpact, fluazifop-butyl is
not expected to pose any hazard to wildlife. The effects
on wildlife habitat are expected to be mnimal. Simlarly,
there is little |likelihood of adverse effects on fish and
fish habitat. The herbicide exhibits | ow persistence and
mobility properties and would pose no risk to non-target
organi sns at expected environnental concentrations.

A review of agronom ¢ and econom ¢ benefits of

fluazi fop-butyl centres on the inportance of this herbicide
for annual grass and quackgrass control, particularly cost
effective control of volunteer cereals in rapeseed (Canol a)
and flax, and quackgrass in a wde variety of broadl eaved
crops. The availability of a variety of herbicides to
growers is considered an inportant ingredient for nore
efficient production, because each herbicide is better
suited than another to certain weed and/or crop conditions.

Based on the review of all information and in consideration
of the benefits to Canadi an producers, as expressed by
them their associations and i ndependent researchers,
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Agricul ture Canada has regi stered technical fluazifop-butyl
and the end-use product Fusilade 250EC. The potential risk
to the unborn child has been identified in a | abel

warni ng. This hazard can be reduced by follow ng the | abel
instructions regardi ng protective clothing and precautions
during m xing, |oading and application. Wnen capabl e of
bearing children are warned of the risk of using this
product during pregnancy. They are advised to pay
particul ar attention to use directions to reduce exposure.
Failure to judiciously follow | abel directions wll

i ncrease exposure and risk (i.e., reduce margin of safety).

Identification of the significant hazard(s) and of nmeasures
to alleviate themare required by virtue of Section 27.2
(k) of the Pest Control Products Regul ations. The position
reached with fluazifop-butyl, concerning |abeling of
hazards and precautions, is considered to be a prudent one
which will allow the user to make an i nforned choi ce when
sel ecting pest control products.

PESTI Cl DE NAME AND PROPERTI ES

2.1 Pesticide Nane

Common name: fluazifop-butyl
Chem cal nane: butyl (RS)-2-[4-(5-trifluoromethyl-2-
pyri dyl oxy) phenoxy] pr opi onat e
Trade nane: Fusilade 250EC
CAS Registry No.: 069806-504

2.2 Physical and Chem cal Properties

Empirical formula: CgH,yONF;
Mol ecul ar wei ght: 383
Physical form oily liquid
Color: straw coloured to brown
Qdor: Odorl ess
Melting point: Approximtely 5°C
Boiling point: Approximately 170°C at 0.5 mm Hg
Vapor pressure: 5.5 x 10° Pa at 20°C
Oct anol /water partition coefficient (Kow): 5.1
Solubility: 2 ppmin water
2% i n propyl ene glyco
M scible with nmethanol, acetone,
cycl ohexanone, hexane, xylene and
met hyl ene di chl ori de
Specific gravity: 1.21 at 20°C
Stability: As undiluted material, no detectable
deconmposition at 50°C for 3 nonths or at
anbi ent tenperature or 37°C for 6 nonths.
I n dilute aqueous solution hydrolyzes to
parent acid, fluazifop
at pH 4, 40°C 10% degradation in 30 days
at pH 6, 49°C half-life = 35 days
at pH 7, 40°C half-life 17 days
at pH 9, 40°C half-life 0.2 days
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NOTE: Fluazifop-butyl exists as a racem c m xture
consisting of the R and S enantionmers. The
product chem stry information provi ded above is
for the racemic m xture. Due to the subm ssion
of bridging data for the active isoner,
fluazi fop-p-butyl (Fusilade 125EC), and the
conpl eted review by some advisors, this form of
the product is referred to in certain sections.

DEVELOPMENT AND USE HI STORY

Fl uazi f op-butyl is manufactured by Inperial Chem cal

I ndustries PLC, United Kingdom [In Canada, product

devel opnent has been carried out by Chipman Inc. of Stoney
Creek, Ontario. Chipman Inc. is also the registrant in
Canada for both technical fluazifop-butyl and the end-use
formul ati on Fusil ade 250EC.

Fl uazi f op-butyl is registered in several countries

i ncluding the United Kingdom and the United States. In the
United States, registration has been granted for use on
many crops including soybeans carrying residue tol erances
of 1.0 ppmfor soybeans, 2.0 ppm for soybean oil and 2.0
ppm for soybean neal .

I n Canada, fluazifop-butyl, fornulated as Fusil ade 250EC,
was first granted tenporary registration in 1984, and
subsequently in 1985 for use on flax, potatoes, sugarbeets,
sunfl owers and | egune forages. New concerns centering on
Heal th and Welfare Canada's interpretation of teratol ogy
studies in the rat, (i.e., effects on the devel oping fetus)
and a | ack of agreenent between the registrant and

regul atory officials on | abel wording to alleviate
potential risk to the user, precluded registration in

1986. The registration was reinstated for 1987, follow ng

agreenment on precautionary |labeling. 1In 1987, use
expansi on was granted for use in rapeseed (canol a),
soybeans, tobacco, onions, tomatoes, strawberries and
forest and ornanental nurseries.

In addition, the registrant is continuing research into
further methods of exposure reduction. These include the
devel opnent of a dry flowable formulation (i.e., water

di spersi ble granules) and registration of the active isomer
(fluazifop-p-butyl). These nmethods will effectively reduce
usage rates of the fluazifop-butyl by 50% and w |
potentially reduce user exposure.

REGULATORY POSI TI ON AND RATI ONALE

Fl uazi fop-butyl is a post-energence grass herbicide for use
in a wide variety of broadl eaved crops and oni ons.
Currently there are only two (2) other post-energence grass
control products avail able for broadl eaved crops, nanely,

di cl of op- met hyl (Hoe-grass) and set hoxydi m ( Poast).
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| mproved control of certain species with fluazifop-butyl
provi des growers with a nore cost-effective treatnent,
dependi ng on grassy weeds present. It also provides for a
nore conpetitive marketplace for pest control products.
Both these factors have been major tal king points expressed
by growers and their associations. Wthout product
availability, Canadian farmers are in an unfavourable
position vis-a-vis conpetitors in other countries,
particularly the U S. where fluazifop-butyl is registered.

The data base supporting fluazifop-butyl and Fusilade 250EC
is both nmodern and conpl ete. However, concern was
expressed by Health and Welfare Canada in 1984 with respect
to potential risk through occupati onal exposure from m xing
and | oadi ng concentrated product. Interpretation of the
results fromteratology studies conducted with | aboratory
rats indicated to Health and Wel fare Canada advi sors that a
potential hazard existed to the devel opi ng fetus of

pregnant users.

However, the use of protective equi pnment and clothing, rate
adj ustments, formnul ati on changes, etc. may well mtigate
this concern. In the absence, at that time, of an adequate
exposure study, the potential occupational hazard coul d not
be assessed.

An occupati onal exposure study conducted in western Canada
i ndi cated that the Margins of Safety (MOS) achieved coul d
only be attainable by fully respecting | abel requirenments
for protective clothing and gloves. Failure to wear
protective gloves during the m xing/loadi ng woul d decrease
the MOS, as would breakthrough of the gloves. The

i mportance, therefore, of adherence to | abel instructions
during use is paranount.

Agricul ture Canada recognizes that the entire scientific
judgenment on this matter, and indeed all biol ogical/
scientific studies, is subject to varied interpretation and
opinion. One exanple of this is the establishment of the
NOEL for teratogenicity of fluazifop-butyl. 1In the United
States, the Environnental Protection Agency (EPA) has
chosen 10 ng/ kg/ day. Health and safety advisors in Canada
have settled on 5 ng/kg/day. The result of these differing
opi ni ons m ght well be the reason behind the EPA not
requiring a teratology warning on the U. S. Fusil ade | abel
(ie. adequate margin of safety), but rather a genera

heal th warni ng and strong enphasis on protective cl ot hing.

Wth respect to consunption of treated food, Health and
Wel fare Canada considers the use of fluazifop-butyl
acceptable. Residues in flax, onions, potatoes,

sugar beets, sunflowers, tobacco and tomatoes are not
expected to exceed 0.05 ppm when used according to

regi stered application rates and pre-harvest intervals.
Resi dues may occur at harvest in both soybeans and
strawberries. An MRL of 1.0 ppmis considered acceptable
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and has been established under the Food and Drug

Regul ations for strawberries and soybeans, which woul d

i nclude edi bl e soybean products and soybean oil for human
consunption. Significant residues are not expected in
rapeseed oil or in meat or mlk of livestock consum ng
soybean or rapeseed neal fromcrops treated with

fl uazifop-butyl.

In considering all the input frommany parties, including
user groups, who have indicated a strong desire for an
alternative and in sone situations nore cost-effective

post ener gence herbicide, Agriculture Canada has concl uded
that the use of fluazifop-butyl, if used according to | abel
directions will not pose an unacceptable risk to the user.
The regi strant has, in view of the one (1) user in the
exposure study with a | ow MOS, provi ded product | abeling
whi ch includes statenents regardi ng use by wonen capabl e of
bearing children and use and handling precautions for all

users. Section 27.2.(k) of the Pest Control Products

Regul ations requires the label to "identify significant
hazard"” and "neasures to alleviate sane”. The foll ow ng

| abel statenents for fluazifop-butyl technical and Fusil ade
250EC, effect this intent:

WARNI NG

Experinental feeding studies in rats have
denonstrated that the active ingredient in this
product can produce birth defects and ot her
adverse effects in the devel opi ng fetus of

rats. Wonmen capabl e of bearing children should
be particularly careful when handling this
product. Occupati onal exposure to this product
wi Il be reduced by strict adherence to the
handl i ng precautions and use directions provided.

PRECAUTI ONS

1. Harnmful if swallowed. Causes eye and
severe skin irritation. Failure to follow
the directions may cause a health hazard.

2. All users nust follow all handling
precauti ons, use directions, and cl ean-up
procedures noted on the | abel.

3. Wear coveralls, boots, and PVC (liquid
proof) gloves when spraying, or when
adj usting, repairing, or cleaning equipnment.

4. Wear coveralls, boots, PVC (liquid proof)
gl oves and safety goggl es when handling the
concentr at e.
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5. Avoi d spray m st by staying upwind fromthe
spray and/or by wearing a suitable mask or
respirator. Wash thoroughly with soap and
wat er after handling and before eating or
snoki ng. Renopve contam nated cl ot hing and
wash before re-use.

6. Use PVC gl oves supplied with product and
di spose of them after use or if damaged.
Di spose of gloves immediately if
contam nated on the inside. Wash hands
t horoughly with soap and water before using
a new pair of gloves.

7. Be sure sprayer tank is clear of debris and
all sprayer nozzles and screens are clean
and cl ear of obstructions before |oading
the sprayer with Fusilade. This precaution
el i m nates contam nati on of clothing and
skin caused by the need to clear blocked
nozzl es after spraying comrences.

8. Avoid drift onto other crops and non-target
areas. Corn, cereals and turf are highly
suscepti ble to Fusil ade.

9. Do not apply by aircraft.

10. Do not apply within 15 mof fish-bearing
waters and wildlife habitats.

11. Seed only broadleaf crops listed on this
label, if it is necessary to reseed a crop
within 60 days of applying Fusil ade.

12. Do not graze or harvest crops for forage or
hay in the year of treatnent.

Bl OLOGI CAL PROPERTI ES

Fl uazi f op-butyl is highly active particularly when applied
post - emer gence.

It is absorbed through | eaf surfaces and then transported
in both the xylem and phloemto the grow ng points of

| eaves, shoots, roots or rhizonmes. It affects the
meristematic tissues in these growi ng points. Laboratory
studi es suggest that fluazifop-butyl interferes with the
pl ants adenosi netri phosphate (ATP) producti on.

Synptonms of injury in susceptible species are often not
evident until a week after application although growth
usual |y ceases within 48 hours. Nodes and grow ng points
become necrotic; young | eaves show chlorosis foll owed by
necrosis. There is a general |oss of vigour and often

pi gnent changes that are nornmal associated with
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Deat h of susceptible plant species is usually

conplete after three to five weeks.

6. AGRONOM C PROPERTI ES/ BENEFI TS

6.1

Agronom ¢ _Properties

Fl uazi f op- but yl

has been field tested extensively in

Canada both alone and in tank m xes wi th other

her bi ci des for

br oad spectrum weed control.

A wi de

vari ety of broadl eaved crops have been shown to
exhibit tolerance to this herbicide.

Table 1 summari zes the grass species controlled,
required for
use.

fl uazi f op- butyl
currently registered for

TABLE 1

control and the crops

FLUAZI FOP- BUTYL; SPECQ ES CONTROLLED, RATES AND CROPS REQ STERED

rat es of

G ass Speci es Rat e Crops Maxi mum | nt erva
Gontroll ed (kg ai/ha) Reqi st ered to Harvest (PHI -days)
Vol unt eer corn 0.15 Fl ax 80
Rapeseed (Canol a) * 80
Johnsongrass, Persian 0.20 Soybeans 90
darnel, Barnyard grass, Sugar beet s 90
Vol unt eer spring wheat Sunf | owers 120
and spring barl ey Tobacco* 45
Legune forages** *kokx
WIld oats, WId proso 0. 25 (alfalfa, red clover
mllet, Oabgrass and bi r dsf oot
trefoil)
Oni ons* 42- 60
G een, Yellow and G ant 0.25 Pot at oes*** 90
foxtail - EASTERN Torrat oes 60
CANADA Strawberries 30
QG een, Yellow and G ant Nur seri es
foxtail - WESTERN (For est
0.35 and Ornanental )
CANADA
Quackgr ass 0.50
* a maxi num of 0.25 kg ai/ha is permtted in rapeseed
(canol a) and tobacco. In onions, where nore than one
application is mde per season, use a maxi num of
0. 25\ kg ai/ha per application and a PH of 42 days. A
single application up to 0.50 kg ai/ha may be nade in
onions with a PH of 60 days.
** may be tank m xed with 2, 4-DB
*** may be tank m xed with nmetribuzin
* k% %

do not harvest for feed or

of treatment

graze livestock in the year
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Time of Application

Fusil ade is |less effective on grass weeds which are
stressed by | ack of noisture, flooding, |ow
tenperature and/or very low relative humdity.

Regrowth by tillering may occur if application is mde
under any of the above stress conditions. In w de row
crops, where the crop canopy nmay be slow to cl ose,
cultivation may be necessary to control grasses that
energe after treatnent.

a) Annual Grasses: Fusilade should be applied to
actively growi ng annual grasses at the full 2-]|eaf
to 5-1eaf stages (except green and yell ow
foxtail). For green and yellow foxtail, apply at
full 2-leaf to 4-1leaf stages. Established grasses
beyond the 5-1eaf stage (including regrowh after
clipping or tilling) will not be controlled. Most
effective control is achieved when application is
made bef ore annual grasses produce tillers.

Appl ication nmade to annual grasses that have
tillered and are under noisture and/or tenperature
stress may not provide acceptable control.

b) Quackgrass: For seasonal control of quackgrass,
apply to actively growing plants that have 3 to
5\fully devel oped | eaves. Applications nade to
pl ants greater than 20 cmin height, or which have
reached the headi ng stage, may not provide
adequate control

For annual crops, rhizomes of quackgrass shoul d be
t horoughly fragnmented by tillage (disc or
cultivator) prior to the application of Fusilade
to obtain effective control. Tillage required to
fragnment rhizonmes can be done in the fall or in
the spring before seeding. Do not cultivate for

5 days after application.

In perennial crops, effective seasonal control can
be achi eved providi ng that quackgrass is not under
noi sture and/ or tenperature stress, and that
application is confined to the optinum | eaf

stage. Crop conpetition generally enhances
control of quackgrass. Treated areas shoul d not
be cultivated for 5 days after application.

Spravi ng I nstructions

A sprayer equi pped with standard flat fan nozzles is
recommended. The use of flood jet or hollow cone
nozzles is not recomended because of uneven and

i nadequat e spray cover age.

Recommended wat er vol une per hectare: 100-300 L
Recommended spray nozzle pressure: 200-300 kPa*
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hi gher pressures (up to 425 kPa) are recommended
for applications to dense weed infestations or to
dense crop canopies to ensure thorough coverage.

Adj uvant: add Agral 90 at a rate of 1 L per 1000 L of
spray solution (0.1% volune). Do not add Agral 90 in
tank m xes. \When band spraying, use a proportionately
smal | er sprayer volume per hectare. Use ground sprays
only.

Br oadl eaved Weds

Fl uazi f op-butyl will not control broadl eaved weeds.
Therefore a recomended herbicide for control of

br oadl eaved weeds shoul d be applied separately unl ess
a tank mx is otherwi se recommended on the | abel.

Fl uazi f op- butyl should not be applied following a
post enmer gence application of a broadl eaved weed
her bi ci de as reduced grass control can be expected.
Where Fusilade is to be used in sequence with a

post ener gent broadl eaved weed herbicide, apply

Fusil ade first and wait 3 days before applying the

ot her herbicide. \Where tank m xes are used, apply

| abel ed rates of both fluazifop-butyl and the tank m x
partner. Do not add adjuvant to tank m xes.

Agrononmi c Benefits

The mmj or market antici pated for fluazifop-butyl is in
the oil seed production areas of western Canada. O
the crops grown in this area, rapeseed (canola) and
flax are the major crops likely to receive
fluazifop-butyl treatnment. As these crops are grown
nostly for the export market, the Canadi an oil seed
grower nust successfully conpete with other oil seed
produci ng countries for markets. Thus, Canadi an

oi | seed producers should be given the benefit of any
new t echnol ogy which can contribute to the
maxi m zati on of production efficiency.

Grass weeds have been a significant contributor to
yield loss in oilseed crops in western Canada. WId
oats (Avena fatua) and vol unteer cereals (Hordeum
vulgare and Triticumsp.) are conmonly a problemin
both rapeseed (canola) and flax fields, with green
foxtail (Seteria viridis) being a problemprimarily in
flax. WIld oat is the nost conmon grass weed found

t hr oughout each of the three prairie provinces, while
volunteer cereals are found in nost oilseed fields due
to the common practice of cereal/oilseed rotation.

Data on crop |losses in rapeseed (canola) and flax due
to volunteer cereal infestations shows that even with
noderate infestation |levels, crop yields and thus
profitability to the oil seed grower, can be
significantly reduced. At eight (8) volunteer wheat
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or barley plants per square nmetre, significant yield
| osses resulted. Equal nunbers of volunteer cereals
were found to be 1.5 tinmes as conpetitive as wild
oats. Volunteer wheat at this |level of infestation
reduced flax yields by 25 per cent. Volunteer barley
reduced yields by 30 per cent. Both vol unteer wheat
and vol unteer barley reduce rapeseed (canola) yields
10 to 13 per cent in the sane trials. The overal
econom c inportance of volunteer cereals is presented
in Tabl e\ 2.

WIld oats are found in all Canadi an provinces but
cause the greatest econonmic |losses in the three
prairie provinces. It has been estimted that
17.3\m I lion hectares of arable land in this region
are infested with wild oats of which 13 mllion
hectares have a noderate to heavy infestation

(150 plants/n? or greater). Annual crop | osses and
her bi ci de costs due to wild oats in western Canada
al one have been estimted at $280 nmillion. Yield
reductions due to wild oats (150-2000 pl ants/n?)
have been estimated at 46% in rapeseed and 86% in
flax. Even at relatively light infestations

(12 plant/n?¥) wild oats can significantly reduce
yields of flax. |In addition to direct crop
conpetition effects, wild oats popul ation may al so
affect crop quality. Renoval of wild oats fromfl ax
and rapeseed, either manually or with a herbicide,

increases the quality of the oil in both crops. WIld
oats, although |ess conpetitive than vol unteer cereals
at equal popul ations, would still result in a

substantial increase in |ost value, particulary if
present with vol unteer cereals.

The i nportance of controlling volunteer cereals and
wild oats in oilseed crops in western Canada has been
summari zed in the foregoing paragraphs. Information
on the inpact of other grass species on crop yield and
quality of these and other crops may al so be
avai |l able. However, only the major uses and grass
speci es have been di scussed as indicative of the

i nportance of grass control materials.
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TABLE 2

ECONOM C SI GNI FI CANCE OF VOLUNTEER CEREALS

G op Ar eas Pot enti al Est.* Aver age Yield Val ue
Pl ant ed Ar eas Yield Yi el d/ Loss /tonne
1987 | nf est ed Loss % ha (kq) t onne/ Fal
ha (000's) Vol unt eer ha 1987
Cer eal
ha (000's)
Rape- 2,641 1,676 10 1, 434** 0.14 $259. 50
seed
(canol a)
Fl ax- 755 549 25 1, 359 0.34 $219. 00
seed
TOTAL 3, 296 2,225
* Based on 7 to 8 volunteer cereal plants/nft.
** Average yields fromstatistics conpiled for 1987.

I n eastern Canada,
grass species are not currently avail abl e.

crop loss estimtes due to specific
However,

yi el d responses from grass herbicides are evident

t hroughout research reports fromthe Expert
on Weeds (Eastern Section). The major
fluazi fop-butyl
pot at oes, where the mmjor
foxtails, barnyard grass,

The production of a variety of "mnor" crops
eastern Canada woul d al so be nmade easier
avai lability of grass control
t obacco, strawberries, ornanentals).

Availability of Alternative Products

Traditionally,
i ncorporated (ppi) herbicides for

crops such as rapeseed, flax and soybeans.

with
her bi ci des (i.e.,

Comm ttee
crops on which
woul d be used include soybeans and
grass weed problens are the
crabgrass and quackgrass.

he

growers have nade use of preplant
grass control
However,

in

the availability of post-energence grass herbicides

time and fuel
reduce soi

can reduce costs for
i ncorporation step),

(i.e., no

erosion fromw nd and

water (i.e., no tillage required) and provide control
of volunteer cereals which is not obtainable with pp
products.

Currently there are three (3) postenergence herbicides

whi ch have parallel uses: diclofop-nmnethyl
(Hoe- Grass), fluazifop-butyl
Fl uazi f op- but yl
i ngredients currently registered for tobacco,

and set hoxydi m (Poast).
is the only one of the three active

Tot al

Pot enti al
Lost
Val ue

$MIlion

60.9

40.9

101.8
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strawberries and ornanentals and therefore, for the
short term it has sonme advantages over the others.
However, in all other instances there is nore than one
product registered. Therefore a brief discussion of
the differences will aid in determ ning which product
is best to use. A conparison of the grass species
controlled by each is presented in Table 3.

TABLE 3
Annual Grass
Speci es di cl of op- net hyl fluazifop-butyl sethoxydim
barnyard grass X X X
crabgrass X X
fall panicum X X
foxtail (green, X X X
yel | ow)
Johnsongr ass X
Per si an dar nel X X X
proso m |l et X X
vol unt eer cereals X X
(wheat, barl ey,
oat s)
vol unt eer corn X X X
w |l d oats X X X
wi t chgrass X
Perenni al Grass
Speci es
guackgr ass X X
Of the major grass weeds in oilseed crops,
di cl of op-nmethyl will control wild oat and f oxt ai
(green, yellow) but not volunteer wheat and barley.
Fl uazi f op-butyl, on the other hand, will contro
vol unt eer wheat and barley, as well as wild oats and
green foxtail. Sethoxydimw Il control wld oats and
green foxtail and is also registered for vol unteer
cereal control. In order to establish benefit from

the use of fluazifop-butyl, one must consider the

uni que differences in ability to control certain
species and the relative suggested retail prices for
t hese products. Based on 1987 suggested retail
prices, sethoxydi mand dicl of op-methyl would give nore
econom cal control of foxtails and wild oats than
fluazifop-butyl, while the latter would be nore cost
effective for control of volunteer wheat and barl ey
and wild oats. Therefore, as there nay be a marked
price advantage for control of foxtail wth

set hoxydim there is a conparabl e saving where
fluazifop-butyl is used to control volunteer cereals.

It is inportant to note that rarely does only one
grass species exist in any one field. The savings
conparisons are for illustrative purposes, and may
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vary, dependi ng on grass species present in actual
field situations. For exanple, if volunteer cereals,
foxtail and wild oats were a problem the use of

set hoxydi m woul d represent a saving; whereas if

vol unteer cereals and wild oats were a problem the
use of fluazifop-butyl would yield a saving.

In eastern Canada, it is anticipated there will be a
m nor market for fluazifop-butyl relative to that in
western Canada. Nevertheless, the inportance of
product availability to individual situations nust be
consi der ed.

The | argest potential use in eastern Canada woul d be
i n soyabeans and pototoes. The mmjor grass weed
problenms in these crops include the annual grasses,
foxtail, barnyard grass, crabgrass and the perennial
grass, quackgrass. For these annual grasses

set hoxydi m based on 1987 suggested retail prices
woul d be nore cost-effective. However, for

post emer gence quackgrass control fluazifop-butyl may
have some cost advant age.

Many of the so called "mnor"” crops can benefit from
t he use of postenergence grass herbicides. 1In an
Ontario study on onions, with no pest control, yield
| osses in each of the trial years were 100 percent.

Common practice in onion production, particularly in
the nmuck soil area of Bradford, Ontario and
St.\Clothilde, Quebec is to plant wheat or barley

wi ndbr eaks. The purpose of such w ndbreaks is to
protect the tender and climatically sensitive onions
in the early |leaf stages. Once through this sensitive
stage these cereal w nd abatenment crops nust be
removed/ controlled to prevent growth conpetition.

Bot h set hoxydi m and fluazifop-butyl will control these
cereals. However, as nentioned previously under

vol unt eer cereal discussion, fluazifop-butyl would be
nore cost-effective, based on 1987 suggested retail

pri ces.

Johnsongrass, which is a perennial grass in the United
States, is primarily an annual under Ontario climtic
conditions and is currently of mnor or |ocalized

i mportance. However, as fluazifop-butyl controls this
weed, its ability to curtail further spread
particularly in soyabeans and ot her broadl eaved crops,
may be an inportant factor.

Overall, each of the three postenergence grass
her bi ci des has a distinct niche depending on crops in
which they are registered for use or the specific
grass species present and their relative ability to
control certain grass species. |In choosing between

t hese herbicides, growers nust conpare their own



-14-

crop/ weed situations with the strengths and weaknesses
of each herbicide. For exanple, fluazifop-butyl is
regi stered on sunflowers and forage | egunes, while

set hoxydimis not. Where the herbicides are

regi stered on the same crop, the choice depends on the
weeds present, their stage of growth and whether a
tank-m x for broad spectrum control of both

broadl eaved and grass weeds is desired. The cost per
hectare of controlling weeds can vary with the

effecti veness of the herbicides use, as discussed
above.

G ven the foregoing discussion, it is also inportant
to consider the inpact on alternate product pricing
particul arly when only one product is available for a
given use. The availability of fluazifop-butyl wll
provide growers with an additional weed nanagenent

tool which will offer a conpetitive pricing situation
anmongst products and allow for a potential increase in
productivity through decrease in input costs
(dependi ng on weed speci es present).

TOXI COLOGY

An extensive toxicol ogy data package was submtted by the
regi strant, Chipman Inc. The follow ng data were
considered in the assessnent of potential human health
hazar ds.

7.1 Acute toxicity

a) Technical grade fluazifop-butyl

Oral LDy, val ues varied between species, ranging
from620 ng/kg in mal e New Zeal and White rabbits,
to greater than 3000 ng/kg in both sexes of Wstar
rats. The oral LDs, in male 1CR-JCL nale mce

was 1490 ng/ kg, and in females 1770 ng/kg. In male
gui nea pigs, the oral LDy, was 2660 ng/kg.

Per cut aneous toxicity exceeded 2 nL/kg in both
sexes in New Zeal and Wiite rabbits and 5 nmi/kg in
Wstar rats. The LGy in a rat inhalation study
exceeded 5.25 ng/L. The conpound was mnimally
irritating to rabbit eyes, and mldly irritating to
skin. Dermal sensitization and del ayed contact
hypersensitization studies in guinea pigs were
negati ve.

b) Fornul ati ons - Fusil ade 250EC

The oral LDsy in Wstar rats was 4660 ng/ kg for
conbi ned sexes and the dermal LD, greater than
2000\ ng/ kg. The fornul ati on was a severe skin
irritant, but only a mld eye irritant in rabbits.
Eye irritation was slight when the fornul ati on was
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diluted to normal spray strength.
The inhalation toxicity potential was studied in
rats. The results indicate low toxicity by this
route with an LG, of 5000 ng/n? based on
actual Fusil ade\ 250EC concentrati on.

Short-Term Toxicity

Techni cal grade fluazifop-butyl fed in the diet to Wstar
rats for 13 weeks resulted in a dose-related increase in
ki dney degeneration in male aninmals, apparent at all dose
| evel s (m ni mum dose 0.7 to 0.8 ng/kg/day), with |iver
damage al so occurring at higher dose levels. At the high
dose |l evel, haematol ogical data are indicative of mld
anaem a. The kidney and |iver pathol ogy are supported by
serum enzynme and plasma protein changes. A No

Observed Effect Level (NOEL) could not be determ ned.

Further short-term studies in the rat were eval uated
in order to address the question of effects on the

ki dney. Based on the results of the 90-day rat
studies, it was concluded that 10 ppm (0.5 ng/ kg/ day)
can be considered to be a NOEL for nephrotoxicity.

A 13-week study with technical fluazifop-butyl fed to
beagl e dogs via capsule indicated a no observed
adverse effect |evel (NOAEL) of 5\ng/kg/day. At this
dose |l evel, the only observed effect was a sporadic
decrease in plasma chol esterol levels in males. The
250\ ng/ kg/ day dose | evel resulted in ophthalmc

| esions sufficiently severe to warrant sacrifice of 3
out of 8 dogs after 4 weeks on test. Histopathologic
changes were observed in eyes, G 1. tract, liver and
testes of these sacrificed aninmals.

A short termdermal toxicity study in rabbits treated
5\times weekly for 6 h/day over 3 weeks indicated a
NOEL of 100 ng/ kg/day. Higher doses resulted in

i ndi cations of anaem a, and at 2000 ng/ kg/ day,

i ncreased ki dney weight, liver hypertrophy and an

i ncreased incidence of spermatid giant cells in the
testes.

Long-Term Toxicity and Carcinogenicity

There was no evidence of tunmorigenicity in either rats
or mce treated with the fluazifop acid for the
majority of the lifespan. A NOEL of 0.3 ng/kg/day was
determ ned for both species, the next higher dose

(1 mg/ kg/ day) causing kidney changes in male rats,
decreased testicular weight in both species and |iver
cell enlargenment in male mce.
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Long-termtoxicology studies in rats and mce were
submtted in which the butyl-ester form of the
technical material was tested. The results were
consistent with the findings on the acid form of the
technical material and confirmed that fluazifop-butyl
I's not carcinogenic. For the nmouse |ong-term study, a
NOEL was determ ned to be 5 ppm based on effects on
the liver at dose levels of 20 ppm and higher. The
rat study achieved a NOEL of 10 ppm based on ki dney
effects at 80 ppm and hi gher.

Al t hough m nor changes were observed in bone marrow at
5 ng/ kg/day in a 55-week dog study, these changes were
considered to be of sufficient significance or
frequency to prevent this |level from being deened a
NOEL. A higher dose resulted in major changes in bone
marrow and clinical chem stry and the top dose |evel
(125 ng/ kg/day) in a wi de range of effects including
nortality and changes in clinical chem stry,
hemat ol ogy, opht hal noscopy, etc.

Mut ageni city

Under the test conditions utilized, no evidence of
mut ageni ¢ activity was observed in the Anmes test,
mammal i an cell transformation test, or the nouse
dom nant lethal test. Results of a rat cytogenetic
study are equivocal.

Repr oducti on

Results froma two-generation reproduction study are
limted since only 1 litter/generation was obtai ned
and reported.

A three-generation reproduction study was conduct ed
with the ester formof fluazifop-butyl in rats. A
terat ol ogy segnent was also included in the
experinmental design. The NOEL for general toxicity to
parental animls was determ ned to be 10 ppm based on
body wei ght reductions at 80 and 250 ppm and i ncreased
ki dney and decreased testes weights at 250 ppm

Level s of 80 and 250 ppm were al so associated with
effects on offspring as mani fested by reduced pup

wei ghts and an increased incidence of hydronephrosis.
The results fromthe teratol ogic phase of the study

i ndi cated that reduced ossification occurred at the

| owest dose |level (10 ppm. However, since this
effect was limted to the F;B, a NOEL of 10 ppm
appears appropri ate.

Ter at ol oqgy

Several studies were submtted to assess the
devel opnental toxicity potential of fluazifop-butyl.
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Rabbit: A NOEL of 10 ng/kg/day was determ ned in a
teratol ogy study, the NOEL bei ng based on
enbryotoxicity. The top dose (90 ng/ kg/ day)
resulted in an increase in the incidence of
abortion, which was not statistically significant.
Dose-rel ated decreases in ossification of skul
bones, the hyoid and | ong bones, are also

i ndi cative of enbryotoxicity. There are no data

i ndicative of teratogenicity. However, aborted

mat eri al does not appear to have been exam ned.

Rat: Three studies were available to assess the
teratogenic potential of fluazifop-butyl in a

rodent species: a conventional size teratogenicity
study in the rat, a study of unusually | arge size
("mega-study"”) designed to further investigate the
findings of the first study and a teratogenicity
assessnent as part of the nmultigeneration rat study.

All three studies indicated that fluazifop-butyl
has the potential for adverse effects on the
devel opi ng fetus.

The conventional size rat study indicated an
increase of the incidence of a major nmalformation,
i.e. diaphragmatic hernia, which in the experience
of the testing | aboratory was exceedingly rare in
this species and strain. The follow up

"mega- study” confirnmed this result by show ng a
hi gh and significant increase of diaphragmatic
hernia at the high dose (200 ng/kg/day). However,
a low and statistically non-significant incidence
of di aphragmati c hernia was observed at dose |evels
bel ow 200 ng/ kg/ day and in controls in the
mega-study as well as in the initial rat study and
in the nultigeneration rat study. The

t oxi col ogi cal significance of this | ow incidence
cannot be fully answered by the avail able
teratogenicity data.

I n addition, the nmega-study provided evidence of an
increase in major malformtions

(at 200 ng/ kg/ day) other than di aphragmatic

hernia. There was also a treatnment-rel ated,

dose- dependent increase in anonalies of skeletal
structures at 10 ng/kg/day and 200 ng/ kg/ day. Because
t hese anonalies can be interpreted to be part of the
spectrum of teratogenic manifestations, it is prudent
to consider a NOEL for teratogenicity other than

di aphragmati c hernia, at 5\ng/kg/day.

The overall NOEL of 1 ng/kg/day for this study,
however, is based on fetotoxic effects as denonstrated
by significant dose-dependent increases in skeletal
variants and retardations as well as effects on the
devel opnent of kidney and urinary tract.
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FOOD RESI DUE STUDI ES

Fl uazi f op- butyl herbicide is rapidly absorbed by plants and
met abol i zed to fluazifop (acid) and conjugates of

fluazifop. Analytical nethods capable of determ ning
fluazifop-butyl, fluazifop and fluazifop conjugates were
used to determ ne residues in crops.

On flax, onions, potatoes, sugarbeets, sunflowers, tobacco
and tomat oes, total residues at harvest are not expected to
exceed 0.05 ppm when fluazifop-butyl is used according to
regi stered application rates and pre-harvest intervals. On
t hese crops, the Health Protection Branch (HPB) does not
propose to establish any specific residue limts under the
Food and Drug Regul ations, but will control excess residues
under the general Regulation B.15.002(1).

Resi dues may occur in strawberries harvested froma treated
crop and the HPB has established a maximum residue limt
(MRL) of 1.0 ppm (calculated as fluazifop acid) under the
Food and Drug Regul ati ons.

On soybeans, al though residues fromthe proposed Canadi an
uses are not expected to exceed 0.2 ppm higher application
rates and | ater applications are expected for use on
soybeans in the United States. In view of the inportation
of soybeans and soybean products by Canada fromthe United
States, the HPB has established an MRL of 1.0 ppm

(calcul ated as fluazifop acid) to cover residues on
soybeans, which would include edible soybean products and
soybean oil sold in Canada for human consunption. On
soybean neal inported fromthe United States, and used as a
protein supplenment in animl feeds, residues nmay occur at
levels up to 2.0 ppm

On rapeseed, residues may occur in whole rapeseed at |evels
up to 1.0 ppm when applications are made up to the 5-1Ieaf
stage of the crop. Commercial processing studies on
rapeseed containing residues of fluazifop have shown that
residues in refined rapeseed oil would not exceed 0.05 ppm
al t hough residues in rapeseed neal may occur at |evels up
to 2.0 ppm The HPB does not propose to establish any
specific MRL's for fluazifop on whole rapeseed because this
commodity is not sold or used as such for human food
purposes in any significant quantity. Low residues in
rapeseed oil are not considered likely to pose any hazard
to consuners and will be controlled under the general
Regul ati on B. 15.002(1).

Resi dues in soybean and rapeseed neal at levels up to

2.0\ ppm are subject to control by Agriculture Canada under
the Feeds Act. |If residue limts in such neals do not
exceed 2.0 ppm they are unlikely to result in any
significant residues occurring in neat or mlk of |ivestock
consum ng feeds containing soyabean or rapeseed neal as a
protein suppl enment.
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9. OCCUPATI ONAL EXPOSURE

The registrant subm tted an occupati onal exposure study
with Fusilade 250EC forrmulation in which dermal deposition
and absorbed dose were estimted for workers wearing work
clothing, a faceshield during m xing/loading and new PVC
gl oves during the m xing/| oadi ng operati ons.

Based on exposure to the head-neck region and protected
hands and assum ng that each worker m xes, |oads and
applies 60 kg of fluazifop-butyl [treats 300 acres

(125 ha)] in a day, a dermal deposition of approximtely
1 mg/ kg body weight (bw) for a worker wearing protective
gl oves would result. For a worker not wearing gloves,
dermal deposition would be 3 ng/ kg bw day. 1In only 2 out
of 13 workers was fluazifop at a non-detectable

(0.001 ng/L) concentration at the end of the seven-day
collection period. Therefore, these results are not
strictly quantitative.

The study also indicated that urinary excretion m ght not
be conplete by day 7. It was, therefore, considered
prudent to include the results of the worker with the

hi ghest excreted dose (0.03 ng/kg bw) in the Margin of
Safety (MOS) cal cul ations. For conparison, the MOS as
based on dernmal deposition, are also presented.

For a calculation of MOS for workers, carrying out
m xi ng/ | oadi ng/ sprayi ng operating, the follow ng
t oxi col ogi cal endpoints are of rel evance:

1. Fetotoxic and teratogenic effects with respective
NOEL's at 1 and 5 ny/kg/ day.
2. Nephrotoxic effects as determ ned from short-termrat

studies with NOEL of 10 ppm or 0.5 ng/kg/day.
MOS CALCULATI ON BASED ON DERMAL DEPOSI TI ON OR ABSORBED DOSE

t oxi col ogi cal end point (NOEL) der mal deposi tion absor bed dose
with wi t hout with gl oves
gl oves gl oves max. mean

fetotoxicity (1 ng
*teratogenicity (5 nmy/
nephrotoxicity (0.5

kg/ day) no MOS no MOSx 33 x 143
kg/ day) X 4.3 x 1.8 X 167 x 714
nmg/ kg/ day) no MOS no MOSx 17 X 72

*not considering diaphragmatic hernia at dose | evels bel ow
5 ng/ kg/ day

These margi ns of safety are best-case estimtes and can only be
achieved by fully respecting |abel requirenments for protective
clothing and gl oves, e.g., failure to wear protective gl oves
during the m xi ng/l oadi ng woul d decrease the MOS, as would

br eakt hr ough of the gl ove.
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10. ENVI RONMENTAL ASPECTS

10.1 Environnment Chem stry, Fate and Toxi col ogy

(Lnvert ebrat es)

a)

b)

Summary: A review of the environmental chem stry,
fate and toxicol ogy data submtted to support the
regi stration of Fusilade 250EC and Fusil ade 125EC
has led to the opinion that, on mneral soils,
fluazifop-butyl, fluazifop-p-butyl, and R and
S-fluazifop would have | ow persistence, |ow
off-target nmobility, and would pose no risk to
non-target organisns at expected environnment al
concentrations. The nobility and persistence of
conpound X (5-trifluoromethyl-pryid-2-one), a
maj or transformati on product, was not determ ned
under field conditions, however, this product is
not expected to be toxic, based on results of
studies with non-target indicator species.

I nsufficient evidence was presented to show the
persi stence of residues on organic soils foll ow ng
t he proposed nmultiple/split application schedul e.

Transformation: Fluazifop-butyl and

fluazi fop-p-butyl were rapidly hydrolyzed to
fluazifop in both soil and water. S-fluazifop
inverted to R-fluazifop in both soil and water.
No significant epinerization of the R-enantiomer
of fluazifop was detected. The dissipation rate
of fluazifop in soil was not dependent on optical
configuration. The DTs, of fluazifop was |ess
than 3 weeks under both | aboratory and field
conditions in mneral soils. In organic soils,
fluazifop has a DTy of 16 weeks under

| aboratory conditions and 3 weeks under field
conditions. The reason for this discrepancy is
not known. Fluazifop was persistent in

non- aerated, flooded soils. Under aerobic soil
conditions, the major transformation product
conpound X (5-trifluoromethyl-pryid-2-one)

di ssi pated, however, a DTs could not be

determ ned fromthe submtted studies.

Mobility: Fluazifop-butyl was strongly adsorbed
to soil and did not |each under |aboratory or
field conditions. Fluazifop had a | ow soi
adsorption coefficient and had a high water
solubility and therefore, could be considered
potentially nobile. However, in field studies,
fluazifop was not recovered fromsoil below a
depth of 15 cm In soil colum | eaching studies,
using high rates of "rainfall", very little
fluazifop was recovered in | eachate fractions from
35 cm colums. The apparent |ow nmobility of
fluazifop my be explained by its rapid
transformation in soil under aerobic conditions.
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Conpound X was shown to be mobile in soil colum
| eaching studies and is expected to be nobile
under field conditions, but only at |ow
concentrations.

Non-target Invertebrates: Technical and

formul ated fluazifop-butyl and fl uazifop-p-butyl
were not toxic to honey bees at expected

envi ronnmental concentrations. Residues of
fluazifop-butyl did not affect: earthworm weight,
numbers of species diversity; soil mcrobial
processes including ATP production, CGO

evol ution, ammonification, nitrification and
cel l ul ose degradation; nunbers of soi

m crorgani sns; soyabean growth and nitrogen
fixation; and soil mcroarthropod nunbers of
speci es diversity.

In pesticide screening trials fluazifop-butyl,
fluazifop and conmpound X did not show activity
agai nst: non-gram naceous plants, photosynthesis
in plant cell suspension, eight species of

I nvertebrate pests, or seven plant pathogens.
Conmpound X did not show herbicidal activity

agai nst gram naceous pl ants.

Fornul at ed fl uazifop-butyl, technical fluazifop
and technical and fornul ated fl uazifop-p-butyl
were not toxic to Daphnia nagna at expected
environmental concentrations. No differences in
toxicity to Daphnia nagna were seen where ratios
of R-fluazifop: S-fluazifop were varied.

Fornul ated fl uazifop-butyl was not toxic to
fiddl er crab, pink shrinp or crayfish at expected
environmental concentrations.

ronnental Toxi col ogy

a)

b)

Summary: When applied at |abel rates, there is no
i ndication that this herbicide will pose any
hazard to wild birds or mammals, or terrestrial
and aquatic invertebrates. Effects on wildlife
habitat are expected to be m nimal.

WId Birds: Fluazifop-butyl is of lowtoxicity to
avi an speci es when adm nistered orally. The acute
oral LDs, for adult mallard ducks was greater

than 17280 mg/ kg bw. Exposure of birds via
contam nated food is unlikely to cause nortality.
The five-day dietary LGy, concentration for

14-day old mallard ducklings and day-old

ri ng- necked pheasants was greater than 25000\ ppm
and 18500 ppm respectively.

VWhen two domestic hens were dosed daily for
14 days with | abelled fluazifop-butyl at
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concentrations at |east 10 tinmes higher than those
generally detected on treated crops, 97% of the
total radioactivity was recovered in the feces.

Met abol i sm and cl earance was rapid; only very | ow
| evel s were detected in the eggs. Little

fluazi fop-butyl accunulated in the tissues of
mal | ards and Bobwhite quail given daily oral doses
of 0.15 ng/ kg and 0.20 nmg/ kg bw, respectively, for
up to 28 days suggesting this active has a | ow

bi oaccumul ati on potenti al .

Repr oduction of mallard ducks and Bobwhite quai
was not affected in any way by diets containing

5 and 50\ ppm of fluazifop-butyl. Spraying fertile
mal | ard duck eggs with Fusil ade 250EC at
application rates equivalent to 0.5 and 2.5 kg

ai /ha on days 0, 2, 4, 10, 14 or 20 of the

i ncubation period produced no adverse affects on
duckling hatchability, growth or survival to

14 days of age.

The results of this conmprehensive assessnent
suggest that fluazifop-butyl poses no hazard to
wi | d birds when applied at |abel rates. No
further avian testing is warranted.

WIld Manmmal s: The acute oral toxicity of
fluazifop-butyl to | aboratory manmals is | ow
Oral LDs, values ranged from 621 ng/kg in
rabbits, 1490-1770 mg/ kg in mce and 2659 nmg/kg in
gui nea pigs to 3328 ng/kg in rats. The acute
(4-hour) inhalation LDsy, for rats was greater
than 5.24 ng/L and dermal toxicity was |low. The
acute toxicity of the fornul ated product

Fusi | ade\ 250EC was | ess than that of the ai as
exenplified by an oral LDs, of 4662 ng/kg in
rats.

The absorption, excretion and tissue retention of
| abel | ed fluazifop-butyl has been studi ed using
oral and intravenous adm nistrations of 1 ng/kg
and 1000\ ng/kg. Fluazifop was the only nmetabolite
detected in the blood. Cl earance was independent
of the route of adm nistration. The half-lives of
elimnation of 1 nmg/kg fluazifop were 2.7 hours
for femal es and 26-33 hours in nmales. The major
route of excretion is via the urine, the
proportion differing between the sexes and the
dose. There is no indication that the enzynes

i nvolved in the biotransformation are induced or
become saturated by repeated exposure.

Fl uazi fop-butyl is fetotoxic to rats and rabbits
at dietary levels of 5 and 90 ng/ kg BW
respectively, and has sonme teratogenic potential.
However, a dietary concentration of 10 ppm caused
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no effects on growth, devel opment or reproductive
performance or any indication of enbryopathy.

When applied at recommended rates, it is not
expected that wild manmals will be at risk due to
exposure to fluazifop-butyl via any route.

Anphi bi ans and Reptiles: No data are available to
eval uate the hazard posed by use of
fl uazifop-butyl to anphibians and reptiles.

Aguatic Invertebrates: Fluazifop-butyl,

formul ated as Fusil ade 250EC was not acutely toxic
to Daphnia magna (48-hour EGC;, = 6. 36\ ng/L,

NOEL\= 3.0 ng/L). The NOEL for crayfish was
0.76\ng ai/L. \When applied at | abel rates of
0.25-1.0 kg/ha, it is not likely to be toxic to

ei ther species in natural wetl ands.

Terrestrial Invertebrates: Under conditions
tested, fluazifop-butyl does not appear to be
toxic to terrestrial invertebrates. Bees were not
affected by either the technical or fornul ated
product when exposed by contact and ingestion.
Eart hwor m wei ght, nunmbers and speci es conposition
were not affected by applications of the

formul ated product Fusilade 250EC at one and 10
times the recommended rate, when exposed soil was
sanpl ed one, six and twelve nonths after
appl i cati on.

Plants: Fluazifop-butyl is toxic to annual
grasses but not to broadl eaf plants or sedges. No
synptonms of injury were observed in species of
Typha, Scirpus, Mriophyllum Potanpgeton and
Lema, all inportant macrophytes associated with
wet | and habitats, seven and twenty-one days after
spraying with fluazifop-butyl and Fusilade 250EC
at rates equal to or exceeding the maxi num | abel
rate.

The 96-hour ECs;, for growth inhibition for the
green al gae Scenedesnus quadri cauda and

Sel enastrum capri cornutum were 3.16 ng/L and
greater than 56 ng fluazifop-butyl per L,
respectively. |If one assunes a scenario of a
smal | shal l ow pond of 0.01\ha surface area and
0.5 min depth, being directly oversprayed at a
maxi mum | abel rate of 1000 g\ai/ha, an initial
environnmental concentration of fluazifop-butyl of
0.2\ng/L could be expected in the pond water.
Hence, the use of this active at |abel rates is
unlikely to affect freshwater algal communities.

Habi tat | npact Assessnent: There is no indication
t hat use of Fusilade 250EC or Fusil ade 125EC at
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| abel rates will detrinentally affect wetland
w ldlife habitats exposed via direct spray, drift
or run-off. Expected environnmental concentrations

in wetlands are | ower than those which have been
shown to be toxic to enmergent macrophytes, al gae,
aquatic invertebrates.

Sonme alteration of the species conposition of

headl and pl ant communities may occur if annual
grasses are elimnated. However, the significance
of this inpact cannot be predicted at this tine.

10.3 Fish and Fish Habitat

The Fusil ade 250EC formul ation of fluazifop-butyl is
noderately toxic to fish. The 96 hr LGy s are

1.43 m 1! ai for Rainbow Trout (Salnmo gairdneri)

and 0.66 ng ai 1! for Mrror Carp (Cyprinus

carpio). The NOEL's are 0.15 ng ai 1! for trout

and 0.025 ng ai 1! for carp. The latter
concentrations could be exceeded by a direct overspray
of water 0.5 m deep at an application rate of

1 kg hal.

Fl uazi f op-p-butyl in the Fusilade 125EC fornulation is
highly toxic to fish. The 96-hour LGC;, for rainbow
trout (Salnmpo gairdneri) is 0.55\ng\ai/L and for mrror
carp (Cyprinus carpio) it is 0.74 ng ail/lL

(95% confidence interval 0.65 to 0.86\ng/L). Because
there was no concentration at which the nunber of

rai nbow trout deaths was0% and <100% no 95%
confidence interval can be calculated for the LG

for that species.

Fusi | ade 250EC is noderately toxic to Daphnia magna.
The 48 hr ECy, is 6.5 nmg 1 and the NCEL is

3.0 mg 1-t. These concentrations are not likely to
be achieved in the field under normal use conditions.

Fl uazi f op-p-butyl is highly toxic to Daphnia nmagna in
t he Fusilade 125EC fornul ation. The 48-hour EGCy' s
for two European fornulations are 0.26 and 0. 76\ ng/L.

Fl uazi f op-butyl is noderately toxic to the alga
Scenedesus gquadricauda. The growth rate 48-hour

ECy, 3.17 ng/L (95% confidence interval 2.18-4.57
ng/ L) and the bionmass 96-hour is 1.87\ng/L

(95% confidence interval 1.5-2.34 ng/L). The
degradati on product fluazifop effected a 15% decrease
in the cell density of Selenastrum capricornutum at a
concentration of 46.8 ng/L.

In a continuous flow system bluegill (Lepom s

macr ochi rus) were found to concentrate fluazifop-butyl
to 320 x the water concentration based on whol e body
concentrations. The maxi num body concentrati on was
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reached in 1 day. The degradation product fluazifop
concentrated 2.1 x in channel catfish (lctalurus
punctatus). Depuration times were rapid. The channel
catfish | ost 80% of the residues in 1 day,; the

bl uegill lost 97% of the residues in 3 days.
Hydr ol ysis of fluazifop-p-butyl to the nuch | ess toxic
fluazifop (no observed effect level for rainbow trout
during a 96-hour acute toxicity test of 96 ng ai/L) is
very rapid. The half-life was <24 hours in soil/water
system experinents. In sone of the acute toxicity
tests, from44 to 80% of the fluazifop-butyl had
hydrol yzed before the tinme zero analysis. The parent
conpound is not very nmobile in soil, but fluazifop
shows sone tendency to |l each fromsoils.

Because aerial application is not permtted, it is
unli kely that concentrations in water bodies would
ever reach the 400 ug/L possible in the worst case of
a direct spray on a water body of 0.25 mdepth at a
use rate of 1 kg/ ha.

Even though this concentration is at or near LG

and EC;,'s for fish and aquatic invertebrates, the
hydrolysis rate is fast, there is little potential for
bi oaccunmul ati on and the toxicity of the initial
breakdown product, fluazifop, is |low Therefore,
there is little |likelihood of adverse effects on fish
and fish habitat.
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