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GLYPHOSATE, PREHARVEST USE

FOREWORD

As part of the ongoing effort to make regulatory information more widdy available, this Decision
Document has been prepared on the preharvest use of glyphosate (Roundup®) herbicide. This
document reflects input from awide variety of specidists and other interested parties. Based on the
review of dl available information and in congderation of the input received, a regulatory decison has
been made to grant temporary registration for preharvest use of glyphosate on wheat, barley, soybeans,
pess, lentils, canola and flax.

LauraH. Doliner and Macolm Stewart
Pest Management Regulatory Agency
Hedth Canada
2250 Riversgde Drive
A.L. 6606D1
Ottawa, Ontario
K1A 0K9
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INTRODUCTION

This Decison Document is the find stage in Agriculture Canada's regulatory decison-making
process concerning the registration of preharvest use of glyphosate (Roundup®) herbicide on
whest, barley, soybeans, pess, lentils, canola and flax.

REGULATORY DECISION

Based on the consderations outlined below, Agriculture Canada has granted temporary registration
for the preharvest application, by ground equipment, of glyphosate in whest, barley, soybeans,
pess, lentils, canola and flax.

The uses on mating barley and crops used for seed purposes require further assessment. The
registrant, Monsanto Canada Inc., has requested a delay in a decison on these crops until this
assessment is completed.

BACKGROUND

Agriculture Canada has been reviewing a registration submission for preharvest application of
glyphosate herbicide in whest, barley, soybeans, pess, lentils, canola, and flax. An extensive
summary (Agriculture Canada Discussion Document 91-01) was distributed to awide range of
interested parties in November 1991. Agriculture Canada received forty-five responses to that
Discusson Document. In addition, Hedlth and Welfare Canada received seven commentsin
response to their proposed Maximum Residue Limits (MRLS) published in the Canada Gazette
Part | in December 1991. These respondents aso provided copies of their comments to
Agriculture Canada.

RECENT DEVELOPMENTS

41 Maximum Residue L imits

Hedth and Welfare Canada has recently established MRLs in the Food and Drug
Regulaions to accommodate any glyphosate residues remaining in/on harvested crops and
other agricultura commodities. Residues faling within these MRLs are not considered to
pose a hedth hazard to consumers.

4.2 Aerial Application

Although aerid gpplication is not being congdered for registration, the subject was
addressed in the Discussion Document. Canadian and provincid Aerid Applicators
Associaions fet that the congderation of agrid gpplication in the Discusson Document was
superficia and reveded a bias againg this method of application. However, the consensus
of provincid government personnel was that the risk of damage to non-target vegetation
caused by drift from aerid gpplication was too greet to alow regidration of this use.
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Severa grower organizations also expressed thisview. Thelabd ingructions for
preharvest use will state "Do not apply by arcraft”.

Seed Germination and Seedling Vigor

The effect of glyphosate on seed germination and seedling vigor has been reviewed. While
most of the studies showed no observed effects, some sudies were inconclusive. Asthisis
an important consideration for both the seed and mating/brewing industries, both the
regisirant, Monsanto Canada Inc., and Agriculture Canadawill be reviewing this aspect in
more detail prior to making a decision with respect to registration for use on seed crops
and mdlting barley.

5. CUSTOMER ACCEPTANCE AND TRADE CONSIDERATIONS

5.1

Milling/Baking I ndustry

The milling and baking industries have expressed the view that the possibility of resdues of
glyphosate in cered and grain products (especialy whole grain products) could result in
lack of consumer confidence. The milling/baking industry commented thet they could
receive individud carlots from both farmers and the primary devator system which could
have been treated with glyphosate on the farm and not have been diluted through the
Canadian grain handling sysem. MRLsin the U.S,, which are currently significantly lower
than those recently established in Canada, were cited as a new reason for the U.S. to reject
Canadian shipments. Thisfactor could also lead bakers to purchase U.S. rather than
Canadian flour. For these reasons, this sector has strongly urged that glyphosate maximum
resdue limits (for wheet) should not exceed the former maximum limit of 0.1 part per
million as previoudy gipulated in the Food and Drug Regulations.

While this represents aminority postion, the views of millers/bakers are recognized,
particularly in light of the importance of the grain and food sector and the complexity of the
questions to be addressed in the regulatory decision-making process.

Having considered the foregoing concerns, Hedlth and Welfare Canada has now
proceeded to establish MRLs to accommodate the possibility of resdues, resulting from
preharvest use of glyphosate, infon harvested crops and other agricultura commoditiesin
Canada or other countries.

Glyphosate is dready used preharvest in Europe and Audrdia. Regigration of this use will
probably be granted sooninthe U.S. A decision not to register this use in Canada would
deny Canadian growers the opportunity to use production technology aready available to
their competitorsin other countries, while permitting entry into Canada of produce grown
elsawhere with the benefit of this technology and containing residues up to the MRLs
established by Hedlth and Wdfare Canada.
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While the possibility exists of glyphosate residues gppearing in Canadian cered and grain
products, there is only a remote possibility of residues occurring even in araw agricultura
commodity such aswhet, at levels gpproaching the tolerance (see Discussion Document
p.38,39).

Consumer concern represents an intangible e ement that is virtudly impossible to address
directly. The regulatory management process followed in this particular case, i.e,
presentation of science reviews followed by consultation and communication, has proven to
be the most effective procedure to establish the facts and improve the level of consumer
understanding and acceptance.

The possibility that individud lots of grain, which were treated preharvest with glyphosate,
might enter the marketplace undiluted with grain produced by traditional agronomic
practices, ishighly unlikdly. Even if this happened, the maximum residues that might be
expected in whest are about one half of the recently established MRL.

Asindicated in the response from the milling/baking sector, differencesin MRLs from
country to country could result in purchasers buying raw wheet or flour from countries
where this treatment is not used. However, the MRL s recently established in Canada are
consgtent with those established by CODEX, the internationdly recognized authority in
these matters. Similar tolerances are being considered in the U.S. and Jgpan to
accommodate uses proposed in those countries as well asimportation of produce grown in
Europe, where this technology isdready in use. Ultimately, however, these matters can
only be unequivocally resolved through contractua arrangements between buyers and
slers.

Grain Handling and Trade Sector

The Canadian Grain Commission conducted an analysis of the marketing consderations
associated with preharvest glyphosate use on whest, barley, canola, lentils, soybeans and
pess. Thisandysswas presented at length in the Discusson Document and is the basis for
the Grain Commission's support of temporary registration of ground-only application.

A smilar position has been taken by the Grains and Oilseeds Branch of Agriculture
Canada, which represents the Canadian Wheat Board.

Growers and Grower Organizations

The Canadian Federation of Agriculture has passed a resolution in support of the
regigration of preharvest use of glyphosate. The Canola Council of Canada (representing
producers, processors, marketers and users) responded to the Discussion Document in
support of regigration of ground application.
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Severd other grower organizations such as the Western Canadian Wheat Growers, Alberta
Pulse Growers Commission, and Western Barley Growers Association, supported the
temporary regidration of preharvest glyphosate use, ground gpplication. The importance of
customer acceptance and trade considerations was often cited.

The validity of these views is acknowledged and every effort has been made to
appropriately balance the two diametrically opposed consderdtions, i.e, the interest in
using the technology versus any possibility of customer or trade reaction. These potentia
gtuations are virtualy impossible to fully address by means of aregulatory process. The
registrant has applied in the U.S. for residue tolerances to accommodate preharvest usesin
that country. The registrant has also applied for import tolerances to cover cases where
there may be a discrepancy between the U.S. tolerance and the Canadian or CODEX
MRL.

The regulatory management process followed in this particular case, i.e., presentation of
science reviews followed by consultation and communication, has proven to be the most
effective procedure to establish the facts and improve the level of consumer understanding
and acceptance. As dated earlier, these matters can only be unequivocally resolved
through contractud arrangements between buyers and sdllers.

Provincial Gover nments

The government of Alberta, the Prince Edward Idand Pesticides Advisory Committee, and
the Departments of Agriculture in Saskatchewan, Manitoba, New Brunswick, Nova Scotia
and Québec supported preharvest use of glyphosate by ground gpplication while also
emphasizing the importance of customer acceptance and trade considerations. The British
Columbia Pegticide Management Branch recommended that registration be granted. The
P.E.I. Department of Energy and Forestry, on the other hand, was not supportive of the
preharvest use of glyphosate.

These views represent an important component of the background information against
which the regulatory decision on the glyphosate/prenarvest registration must be made.

Environmental Consderations

Farmer and public concern about wildlife, wetlands and other natural areas associated with
cropland was expressed in responses to the Discusson Document. 1t has been
demondtrated that glyphosate will affect severa plant species should drift occur on non-
target areas. The preharvest use of glyphosate by ground application should not result in
sgnificant effects on fish or fish habitat provided a 15-m buffer zone is observed.

The labdl text for preharvest trestment which will appear on the ROUNDUP® |abel
includes statements on: (1) avoiding contamination of water bodies; (2) kegping a15-m
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buffer zone around non-target areas; and (3) avoiding drift or overspray to non-target
vegetation and wildlife habitats. Thelabd dso contains a statement prohibiting gopplication
by arcraft. The registrant, Monsanto Canada Inc., has agreed to develop farmer
educationad materid to highlight these labd redtrictions.

PERFORMANCE

The performance aspects of the proposed use pattern include both weed control and harvest
management considerations.

6.1

6.2

Weed Control

The effectiveness of preharvest glyphosate for weed control has been adequately
demonstrated by traditiona trids, practices and techniques. Responses to the Discussion
Document from grower organizations and government agricultura experts indicated that
preharvest glyphosate would be beneficia for perennial weed control. These respondents
pointed out that this approach to weed control would reduce tillage and aso contribute to
soil and moisture conservation and reduced input costs. Some respondents al so mentioned
control of late germinating annua weeds.

Harvest M anagement

As pointed out in the Discusson Document, harvest management claims are difficult to
demondrate by means of traditionad smdl plot trids. The merits of this management
technique are;

1) particularly difficult to demonstrate with ceredl crops that naturally cease growth
and undergo senescence subsequent to seed set; and
2) influenced by:

a) the indirect effect of weed growth on crop maturity, due to competition
for light, moisture and nutrients; and the direct mechanical effect of
weeds on the harvesting operation, e.g., clogging or winding of green
plant materia/foliage on harvesting machinery; and

b) crop maturity (seed and foliage moisture content) at the time of
goplication.

These agpects of harvest management were reflected in the responses to the Discussion
Document and were considered in the regulatory decision-making process.
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[ndeterminant Crops (e.0., Canola)

The science base indicates that preharvest treetment is more consistently useful
with indeterminant crops than with determinant crops such as ceredls.

In canola, for example, nine out of 12 trids in which seed moisture content was
measured and four out of eght trids in which foliage drydown was measured,
indicated a positive effect of the treetment. However, in three out of eight trids
in which foliage drydown was measured, swathing gave better results than did
the glyphosate gpplication.

Inlentils, five out of Sx trids in which seed moisture content was measured, and
four out of four trids in which foliage drydown was measured, demonstrated a
positive effect of the treatment.

In pess, two out of three trids in which seed moisture content was measured,
and five out of gx tridsin which foliage drydown was measured, demongtrated a
positive effect of the treatment.

Results were less clear on flax, where treated plots were not as good as
swathed plotsin four out of eght trids in which seed moisture content at harvest
was measured. In the six trids where foliage drydown was reported, treated
plots were better than straight-cut checksin two trias, the samein one, and
worsein three.

Responses to the Discussion Document from grower organizations and
government agricultural experts were consstent with the science base and
emphasized the merit of harvest management with indeterminant crops such as
lentils and canola

Determinant Crops (Cereds)

The science base for caredsis not as conclusive. Asin the case of
indeterminant crops, moisture reduction (seed and foliage) was the endpoint
used to measure effectiveness.

In wheet and barley, only nine out of 21 trids clearly support the effectiveness of
the treatment with respect to the seed moisture content at harvest. In the other
cered trids, the treetment was only as good asthe straight-cut checks, thus
showing no particular effect from glyphosate. Results were smilar in the smdler
number of trials where foliage drydown was measured.
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Overdl, the glyphosate trestment often performed as well as swathing, but no
better than standing checks. There were only two trids in which both types of
checks were present; in one of these the glyphosate treated plot was best, while
in the other the standing check was best.

6.3 Overall Assessment - Performance

The weed control claims for preharvest use of glyphosate are well demonstrated and
supported in dl crops. The harvest management (drydown) attribute is adequately
demonstrated and supported for indeterminant crops such as canola and lentils, as
measured by moisture reduction in seed and foliage.

A direct response of drydown per se, as measured by moisture reduction, has not been
aswell demondtrated in ceredls, flax or soybeans. Neverthe ess, the merits of
preharvest weed control in ceredls and the inherent drydown (desiccation) effect of
glyphosate on green plant materid, are well recognized.

The merits of cereal drydown are clearer in cool wet weather when there are actively
growing perennia weeds or late germinating annual weeds, latetillering, efc. These
conditions creste mechanica problems in harvesting such as winding on equipment.
Thus, the decison to use preharvest cered applications will likely be based on arange of
practical consderations rather than smply on crop drydown (moisture reduction).

LABEL TEXT
The following label text was acoepted and will appear on the ROUNDUP® labd:

For control of quackgrass and Canada thistle and season-long control of perennia sow thistle,
Roundup® can be applied prior to harvest of wheat, barley, canola (rapeseed), flax, lentils, pess
and soybeans. This treatment may aso provide harvest management benefits, by drying down
crop and weed vegetative growth, for example where late flushes of annua weeds, green
vegetative crop growth or late tillering may interfere with harvesting operations. Roundup®
should be applied preharvest a 2.5 L/haiin 50 to 100 L/ha of clean water by ground application
only. Roundup® should be gpplied when the crop has 30% or less grain moisture content. This
stage typicaly occurs 7 to 14 days before harvest. Consult the table "Guiddines for timing of
preharvest applications’ for visud indicators of this stage in each crop. For the best weed
control results, gpply when quackgrassis actively growing and has at least four to five green
leaves. Canadathistle and perennid sow thistle should be actively growing, and at or beyond
the bud stage for best results. Applications for weed control (whether or not for harvest
management) must be made at the correct stage of both weed and crop growth.
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Apply only during the period 7 to 14 days before harvest to ensure best weed control and to
maximize harvest management benefits. Earlier gpplication may reduce crop yield and/or
qudity, and may lead to excess glyphosate residues in the crop.

DO NOT APPLY TO CROPS GROWN FOR SEED
DO NOT APPLY TO BARLEY GROWN FOR MALTING

Avoid overspray or drift to important wildlife habitats such as bodies of water, shelterbdlts,
woodlots and other cover on the edges of fields frequented by wildlife. Leave a 15-meter buffer
zone between the lagt spray swath and the edge of any of these habitats.

Do not expose or contaminate any body of water or non-target vegetation by direct application,
Sporay drift, or when cleaning and ringng pray equipment.

DO NOT APPLY BY AIRCRAFT



