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Foreword
The National Registration Authority for Agricultural and Veterinary Chemicals (NRA) is an
independent statutory authority with responsibility for assessing and approving agricultural and
veterinary chemical products prior to their sale and use in Australia.
In imdertaking this task, the NRA works in close cooperation with advisory agencies, including
the Department of Health and Ageing (Chemicals and Non-prescription Medicines Branch),
Environment Australia (Risk Assessment and Policy Section), the National Occupational
Health and Safety Commission and State departments of agriculture and enviroiunent.
The NRA has a policy of encouraging openness and transparency in its activities and of
seeking community involvement in decision making. Part of that process is the publication of
public release summaries for all products containing new active ingredients and for all
proposed extensions of use for existing products.
The information and technical data required by the NRA to assess the safety of new chemical
products and the methods of assessment must be undertaken according to accepted scientific
principles. Details are outlined in the NRA’s publications Ag Manual: The Requirements
Manual for Agricultural Chemicals and Ag Requirements Series.
This Public Release Summary is intended as a brief overview of the assessment that has been
completed by the NRA and its advisory agencies. It has been deliberately presented in a
manner that is likely to be informative to the widest possible audience thereby encouraging
public comment.
More detailed technical assessment reports on all aspects of the evaluation of this chemical can
be obtained by completing the order form in the back of this publication and submitting with
payment to the NRA. Alternatively, the reports can be viewed at the NRA Library Ground
Floor, 22 Brisbane Avenue, Barton, ACT.
The NRA welcomes comment on the usefulness of this publication and suggestions for further
improvement. Comments should be submitted to the Executive Manager—Registration,
National Registration Authority for Agricultural and Veterinary Chemicals, PO Box E240,
Kingston ACT 2604.
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Introduction
This publication provides a summary of the data reviewed and an outline of the regulatory
eonsiderations for the proposed registration of Legend Fungicide, which contains the new active
constituent quinoxyfen. The product is proposed to be used as a protectant against powdery mildew
(Uncinula necator) in grapevines.
Quinoxyfen is a member of a new class of fungicides, the phenoxyquinoline group. Its mode of
aetion has not been completely determined but is different from other eommercially available
fungicides. It is a protectant fungicide with specific activity against the powdery mildews.
Responses to this Public Release Summary will be considered prior to registration of the product.
They will be taken into account by the NRA in deciding whether the product should be registered
and in determining appropriate conditions of registration and product labelling.
Written comments are invited and should be submitted by 4 June 2002, addressed to:
Colin Byrnes
AgVet Chemicals Evaluation Section
National Registration Authority
PO Box E240
KINGSTON ACT 2604
Phone 02 6722 4850

Fax

02 6272 3218

Applicant:
Dow AgroSciences Australia Limited
Product details:
Legend Fungieide is a suspension concentrate formulation containing 250g/L quinoxyfen. The
product will initially be marketed for use as a protectant against powdery mildew in grapevines in
all States.
The active constituent is manufactured by Dow AgroScienees S.A. in France and the product will
be formulated by Dow AgroSeiences Ltd in the United Kingdom.
Quinoxyfen products (various names including Fortress, Abir SC, Apres, Orka etc.) are registered
in the following countries:
Country

Use/Crop

Austria

cereals

Belgium

cereals

Croatia

grapes

Czech Republic

cereals

France

cereals, grapes

Germany

cereals, grapes
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Country

Use/Crop

Greece

grapes,

Hungary

grapes

Ireland

cereals,

Israel

grapes, strawberries, peppers, watermelon.

Italy

grapes, melons, pumpkin

Macedonia

grapes

Morocco

tomatoes, melons

Poland

cereals

Slovakia

cereals, grapes

Slovenia

grapes

South Africa

grapes

Spain

grapes, melons.

Switzerland

cereals, gapes

Turkey

grapes

United Kingdom

cereals.

There are registrations pending in other countries.
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Chemistry and Manufacture
Active constituent
The chemical active constituent quinoxyfen has the following properties:
Common name (ISO):

quinoxyfen

Chemical name:

5,7-dichloro-4-(p-fluorophenoxy)quinoline

CAS Registry Number:

124495-18-7

Empirical formula:

C,5H8Cl2FNO

Molecular weight:

308.1

Physical form:

solid
Pure: purified active substance, 99.7% purity
Technical: active substance as manufactured, 98.3% purity

Coloiu:

off-white

Melting point:

106.0°C-107.5°C (pure), 100°C -106°C (technical)

Density:

1.56 (pure), 1.49 (technical)

Dissociation
constant (pKa):

3.36 (pure), 3.63 (technical)

Vapour pressure at 25‘’C: 2.0x10'^ (pure)
Stmctural formula:

Cl

O

Cl^^N

Formulated product
Product name:

LEGEND FUNGICIDE

Active constituent:

250g/L quinoxyfen

Formulation type:

suspension concentrate

Appearance:

pale brown opaque liquid

pH:

7.49 (1% w/v solution)

Density:

1.11 g/mL
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Toxicological Assessment
Evaluation of Toxicity
The toxicological database for quinoxyfen, which consists primarily of toxicity tests conducted
using animals, is quite extensive. In interpreting the data, it should be noted that toxicity tests
generally use doses that are high compared with likely human exposures. The use of high doses
increases the likelihood that potentially significant toxic effects will be identified. Findings of
adverse effects in any one species do not necessarily indicate such effects might be generated in
humans. From a conservative risk assessment perspective however, adverse findings in animal
species are assumed to represent potential effects in humans, unless convincing evidence of species
specificity is available. Where possible, considerations of the species-specific mechanisms of
adverse reactions weigh heavily in the extrapolation of animal data to likely human hazard.
Equally, consideration of the risks to human health must take into account the likely human
exposure levels compared with those, usually many times higher, which produce effects in animal
studies. Toxicity tests should also indicate dose levels at which the specific toxic effects are
unlikely to occur. Such dose levels as the No-Observable-Effect-Level (NOEL) are used to develop
acceptable limits for dietary or other intakes (ADI and vARfD) at which no adverse health effects in
humans would be expected.
Acute Studies
Quinoxyfen is of low oral (LD50 > 5000 mg/kg bw in rats), dermal (LD50 > 2000 mg/kg bw in
rabbits) and inhalational toxicity (LC50 > 3380 mg/mV4 h in rats). It is not a skin irritant, but a
slight eye irritant in rabbits. Quinoxyfen showed a moderate sensitising effect in a MagnussonKligman Maximisation test, while it was not a skin sensitiser using the Buehler method in guinea
pigs.
EFl 186 (an aqueous solution containing 500 g/L quinoxyfen) has low oral (LD50 > 2000 mg/kg bw
in rats) and dermal toxicity (LD50 > 2000 mg/kg bw in rabbits). It is a slight irritant to rabbit eyes,
but is neither a skin irritant in rabbits, nor a skin sensitiser in guinea pigs.
Short-Term Studies
Rats received quinoxyfen at 0, 250, 500 or 1000 mg/kg bw/day in the diet for 28 days. Food
consumption and body weight were reduced dose dependently in all treated groups.
Haemoglobin (males), platelet counts, glucose and urea nitrogen levels (males) were slightly lower
at 1000 mg/kg bw/day. Reduced testes weight, associated with decreased spermatogenesis and
diffuse seminiferous epithelium occurred in males at 1000 mg/kg bw/day. There was a dose-related
increase in liver weights of all treated groups.
In a dose-ranging study, dogs (one of each sex per dose group) were dosed with 0, 100, 500 or
1000 mg/kg bw/day of quinoxyfen in the diet for 28 days. Reduced food consumption, and body
weight loss were noted at 500 and 1000 mg/kg bw/day. At 1000 mg/kg bw/day, dogs had
small/atrophic thymus corresponding to diffuse thymic lymphoid depletion and the male also had
bilateral smalFatrophic testes, without an apparent effect on sperm production. Hepatocellular
vacuolation and microfoci of necrotic hepatocytes (females) were seen at 500 and 1000 mg/kg
bw/day. Moderate vacuolation of epithelial cells was detected in the renal proximal convoluted
tubules of dogs at 1000 mg/kg bw/day.
Dogs received 0 or 250 mg/kg bw/day of quinoxyfen in the diet for 28 days. Treated dogs had
lower food consumption, and hence lost body weight throughout the study. A trend toward
4

increased liver weight was seen in treated dogs, with slight vacuolation of eentrilobular and
midzonal hepatocytes.
Long-Term Studies
Mice received quinoxyfen at 0, 10, 50, 100 or 500 mg/kg bw/day in the diet for 13 weeks. The only
treatment-related changes were in the liver of the 500 mg/kg bw/day group, which consisted of
slight to moderate hypertrophy of eentrilobular and midzonal hepatocytes, minimal necrosis of
individual hepatocytes, slight hepatocellular vacuolation and a single case of suppurative
inflammation. The NOEL was 100 mg/kg bw/day.
Mice received quinoxyfen at 0, 20, 80 or 250 mg/kg bw/day in the diet for 80 weeks. At 250
mg/kg/bw/day, body weights were slightly lower for males and females, and relative liver and
kidney weights were increased in females. Quinoxyfen was not carcinogenic in this study. The
NOEL was 80 mg/kg bw/day.
Rats received quinoxyfen at 0, 10, 100 or 250 mg/kg bw/day in the diet for 13 weeks, followed by a
4-week recovery period at 0 and 250 mg/kg bw/day. Slightly lower food consumption and body
weight occurred at 100 and 250 mg/kg low/day during treatment, but recovered after dosing ceased.
Increased liver weight and regional to panlobular hepatocellular hypertrophy were observed at 100
and 250 mg/kg bw/day, and hepatocellular necrosis at 250 mg/kg bw/day. Some of these alterations
had not recovered by week 17. The NOEL was 10 mg/kg bw/day.
Rats were given quinoxyfen at 0, 5, 20 or 80 mg/kg bw/day in the diet for 12 or 24 months. Slightly
lower food consumption and body weight were seen at 80 mg/kg bw/day. Higher liver, kidney and
testes weights were seen at 80 m^kg bw/day. A higher incidence of kidneys with a roughened
surface, and chronic progressive glomerulonephropathy with increased severity compared with age
matched controls appeared at 80 mg/kg bw/day. Leydig cell tumors were observed in all groups
with similar high incidences, and were not considered treatment-related. The increased testes weight
at 80 mg/kg bw/day might be attributed to generally larger interstitial cell tumors of this group.
Quinoxyfen was not considered to be carcinogenic in rats. The NOEL was 20 mg/kg bw/day.
Dogs received quinoxyfen at 0, 10, 50 or 100 mg/kg bw/day in the diet for 13 weeks.
Slight, diffuse hepatocellular hypertrophy in the eentrilobular and midzonal areas was seen in 1/4
male dogs at 100 mg/kg bw/day. The NOEL was 50 mg/kg bw/day.
Dog received quinoxyfen at 0, 5, 20 or 200 mg/kg bw/day in the diet for 12 months. Reduced food
consumption, lower body weight, and thin appearance were observed in dogs at 200 mg/kg bw/day.
A male dog at 200 mg/kg bw/day was sacrificed in a moribund condition due to treatment related
body weight loss and severe anaemia (reduced levels of haemoglobin and haematocrit, RBC and
WBC counts, marked polychromasia, moderate hypochromasia and anisocytosis). A female
survivor of this group had similar but less severe alterations during the first 6 months. Increased
liver weights and a high level of alkaline phosphatase occurred in males and females at 200 mg/kg
bw/day, accompanied by slight histopathologic changes (diffuse, increased size of hepatocytes with
enlarged nuclei and prominent nucleoli, and increased bile in canaliculi). Slightly to moderately
increased haematopoiesis in the bone marrow and extramedullary hematopoiesis in the liver and
spleen were detected in a few dogs at 200 mg/kg bw/day. The NOEL was 20 mg/kg bw/day.
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Reproduction and Developmental Studies
Rats received 0, 5, 20 or 100 mg/kg bw/day of quinoxyfen in the diet for two generations.
Lower body weight gain was observed in FI females at 100 mg/kg bw/day during
gestation. At 100 mg/kg bw/day, adult males showed slight hypertrophy of the hepatocytes
with increased agranular eosinophilic cytoplasm in the centrilobular region of the liver; FO
females had an increased incidence of slight renal tubular mineralisation; and FI males
exhibited tubular-interstitial inflammation. Reproductive function was not affected in either
generation. Lower pup body weights were noted in Fla, Fib and F2 litters at 100 mg/kg
bw/day late during lactation, and recovery occurred for Fla pups allowed to become FI
parents. The NOEL was 20 mg/kg hw/day for general toxicity, 100 mg/kg bw/day for
reproduction toxicity, and 20 mg/kg bw/day for pup growth.
Time-mated female rats received 0, 100, 300 or 1000 mg/kg hw/day of quinoxyfen by
gavage on days 6 to 15 of pregnancy. One litter at 1000 mg/kg bw/day had only a single
viable implantation due to preimplant loss which was not related to treatment. No
developmental abnormalities were related to treatment or exceeded the range of historical
controls. The NOEL was 1000 mg/kg bw/day.
In a probe study, time-mated female rabbits received 0, 100, 300, 600 or 1000 mg/kg
bw/day of quinoxyfen by gavage on days 7 to 19 of gestation. All rabbits at 600 and 1000
mg/kg bw/day, and 2 at 300 mg/kg bw/day were euthanatized on days 15- 17 of gestation,
due to markedly decreased food consumption, body weight loss, reduced fecal output and
inanition. Increased liver weights were seen in remaining treated groups. All fetuses
appeared normal at necropsy.
Time-mated female rabbits received 0, 20, 80 or 200 mg/kg bw/day of quinoxyfen by
gavage on days 7 to 19 of gestation. Reduced food consumption, lower body weight and
decreased faecal output were observed at 200 mg/kg bw/day. Several rabbits at 200 mg/kg
bw/day aborted, and viable litters in this group were hence significantly reduced. The
incidences of external, visceral, and skeletal variations and malformations were similar
across all groups. The NOEL was established at 80 mg/kg bw/day for general toxicity and
200 mg/kg bw/day for developmental toxicity.
Genotoxicity Studies
Quinoxyfen was negative in a range of tests including an Ames test using S. Typhimurium
strains TA98, TAIOO, TA1535 and TA1537; a gene mutation test at the HGPRT locus in
CHO cells; a chromosomal aberration assay in cultured rat lymphocytes; and an in vivo
mouse bone marrow micronucleus test.
Special Studies
Rats received a single dose of quinoxyfen at 0, 200, 632 or 2000 mg/kg bw by gavage.
Neurobehavioural assessments revealed no abnormalities. There were no treatment related
findings in ophthalmology and neuropathology.
Rats received quinoxyfen at 0, 5, 20 or 80 mg/kg bw in the diet for 12 months. Neurobehavioural
assessments revealed no abnormalities. There were no treatment related findings in ophthalmology
and neuropathology. There was no evidence for neurotoxicity at 80 mg/kg hw/day.
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PUBLIC HEALTH STANDARDS
Poisons Scheduling
The National Drugs and Poisons Schedule Committee (NDPSC) considered the toxicity of the
product and its active ingredients and assessed the necessary controls to he implemented under
States' poisons regulations to prevent the occurrence of poisoning.
The NDPSC has determined quinoxyfen is exempt from scheduling on the basis of its toxicological
profile.
NOEL/ADI
The Acceptable Daily Intake is that quantity of an agricultural compound which can safely be
consumed on a daily basis for a lifetime and is based on the lowest NOEL obtained in the most
sensitive species. This NOEL is then divided by a safety factor which reflects the quality of the
toxicological database and takes into account the variability in responses between species and
individuals.
The ADI for quinoxyfen is established at 0.2 mg/kg bw/day based on a NOEL of 20 mg/kg bw/day
in a 2-year rat study and a 1-year dog study, and using a 100-fold safety factor in recognition of the
extensive toxicological database available for quinoxyfen.
Acute Reference Dose (ARfD)
The acute reference dose is the maximum quantity of an agricultural or veterinary chemical that can
safely be consumed as a single, isolated event. The ARfD is derived from the lowest single or short
term dose which causes no effect in the most sensitive species of experimental animal tested,
together with a safety factor which reflects the quality of the toxicological database and takes into
account the variability in responses between species and individuals.
An ARfD is not considered necessary for quinoxyfen, as there are no adverse effects likely to be
elicited by a single dose.
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Metabolism and Toxicokinetics Assessment

Adequate data coneeming the metabolism of quinoxyfen in grapevines (target plant), other plants
(cucumbers and winter wheat) and animals (rats and lactating goats) were provided.
Plants: The extent of quinoxyfen metabolism in plants is low, and there is minimal translocation of
quinoxyfen from treated tissues to untreated tissues within the same plant. Following foliar
application, most of the quinoxyfen residues (>75 %) are associated with the surface of the treated
plant material, and can be removed using surface washes. Over time, the proportion of surface
residues declines and there is a concomitant increase in bound residues. At all sampling times, the
major component of the residues was the parent compound. The remainder of the residues were
made up of minor metabolites, including n-oxide quinoxyfen and 2-oxo-quinoxyfen.
Animals: In rats given a single low or high dose, or multiple low doses by gavage, quinoxyfen was
rapidly absorbed (T^iax 0.5-1.5 h). Absorption was approximately 72% of a 10 mg/kg bw dose and
approximately 36% of a 500 mg/kg bw dose. By 24 h post dosing, the administered dose was
eliminated mainly in the faeces (including a significant portion through biliary excretion), and, to a
lesser degree, in the urine. The highest tissue residue at 48-hour necropsy was in fat, followed by
the ovaries, liver and kidneys. Metabolism was extensive, with only a small portion of unchanged
quinoxyfen presented in blood, and none in bile or urine. Metabolites formed by cleavage of the
diaryl-ether linkage or hydroxylation of quinoxyfen, and their conjugates, were detected in the
urine, bile and faeces.
Following oral administration to rats and lactating goats, quinoxyfen undergoes rapid absorption
and elimination via the excreta. Less than 10 % of quinoxyfen residues were assoeiated with
tissues/carcass within 48 hours of treatment, and <1 % of the quinoxyfen dose was eliminated via
the milk of lactating goats. The parent quinoxyfen comprised ~45 % of the residues in milk. The
rank order for quinoxyfen residues in tissues from treated goats is: liver » kidney > fat» musele.
Quinoxyfen undergoes significant metabolism and/or conjugation in liver and kidney, to form
highly polar metabolites: liver residues consisted mainly of conjugated quinoxyfen, while those in
kidney were not susceptible to deconjugation with a mixed glucuronidase/sulphatase treatment. In
contrast, the parent compound is the main component of residues detected in fat (~80 %).
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REsrouES Assessment
Data concerning the metabolism of quinoxyfen in plants and animals, and the occurrence of
residues in grape commodities (grapes, dried vinefruit, grape juice and wine) were considered as
part of the residue evaluation of the application. Metabolism aspects were discussed in the previous
section.
Analytical methods
Details were provided for the validated analytical methods used to determine quinoxyfen residues in
plant eommodities (grapes, sultanas, raisins) and animal commodities (milk, cream, bovine liver,
muscle, kidney, fat). The methods involve extraction of the quinoxyfen residues from sample
matrices, followed by a purification step, and quantitation of the residue using either HPLC with
UV detection at 235 nm, or GLC with mass selective detection at 237/272 amu. Validation data
were generated for both animal and plant sample matrices, and the levels of recoveries from
fortified samples were acceptable. The Limit of Quantitation (LOQ) is 0.01 mg/kg for all plant and
animal commodities, except milk which has an LOQ of 0.001 mg/kg.
Storage stability
Stability trials showed that quinoxyfen residues in grapes are stable for at least 12 months when
samples are stored frozen. Likewise, residues in grape pomace, must and wine are stable for at least
8 months, when these commodities are stored frozen. Storage stability data for animal commodities
were supplied as part of the report for the animal transfer study conducted with lactating dairy
cows; there were no appreciable losses of quinoxyfen residues in animal commodities (milk and
tissues) that were stored frozen for 6-10 months. The results obtained in the residue trials are
considered an accurate reflection of the residues present at sampling.
Residue definition
On the basis of the results from metabolism studies, plus the availability of appropriate analytical
methods for monitoring Good Agricultural Practice, it is considered appropriate that the residue
definition for quinoxyfen remain as quinoxyfen ie the parent compound.
Residue trials
Residue trials conducted according to the following use-pattem were used to establish MRLs:
grapevines [5 g quinoxyfen/100 L, sprayed to run-off (or equivalent concentrate), 3 applications at
10 day intervals, 14 day harvest WHP].
Details of 8 Australian residue trials in grapes, and 27 overseas trials conducted in Italy, Spain,
France and Greece were provided. Of these, 7 of the Australian trials and 3 of the overseas trials
examined the occurrence of quinoxyfen residues in grape juice and pomace. A further 4 overseas
trials included residue studies in wine and dried fruit. No Australian trial data were submitted for
vinification studies and/or dried fhiit studies.
Grapes (whole fruit): Residues of quinoxyfen in grapes treated according to Australian GAP were:
0.09, 0.15, 0.18, 0.45, 0.54, 0.82 and 1.13 mg/kg (the STMR is 0.45 mg/kg). On the basis of these
data, an MRL of 2 mg/kg is considered appropriate to cover quinoxyfen residues in grapes (whole
fmit), when a 14 day harvest WHP is employed.
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Grave juice: Quinoxyfen residues in grapes (0.08-0.54 mg/kg) are significantly higher than those
detected in grape juice/must (<0.01-0.03 mg/kg). Therefore, it is considered unnecessary to
establish a separate MRL for grape juice, since residues in the processed commodity are adequately
covered by the grape (whole fruit) MRL.
Wine: Quinoxyfen residues in grapes (0.08-0.52 mg/kg) are significantly higher than those detected
in wine (<0.01 mg/kg). It is considered unnecessary to establish a separate MRL for wine, since
residues in the processed commodity are adequately covered by the grape (whole fruit) MRL.
Dried fruit (currants, raisins, sultanas): Quinoxyfen residues in grapes are largely associated with
the solid fraction of the fruit (skins and pulp). Consequently, residues in dried fruit (0.08-0.36
mg/kg) are significantly higher than those detected in grapes (0.02-0.10 mg/kg). The mean residue
“transfer factor” for sultanas and raisins is 3.7. The maximum anticipated residue in dried grapes,
based on the highest residue for grapes in the Australian trials, is 4.2 mg/kg (ie 1.13 mg/kg x 3.7).
Therefore, an MRL of 5 mg/kg is considered appropriate to cover quinoxyfen residues in dried
grapes (currants, raisins, sultanas).
Animal feed commodity MRLs
Quinoxyfen residues in dry grape pomace (0.68-4.82 mg/kg) are significantly higher than those
detected in grapes (0.08-0.54 mg/kg). The mean processing factors for the conversion of grapes to
grape pomace is 9.6 (range from 7.1 to 15.9). Based on the STMR for quinoxyfen residues in
grapes (from Australian trials), the highest anticipated residue in dry grape pomace is 4.3 mg/kg
(0.45 mg/kg X 9.6). Therefore, an MRL of 5 mg/kg is considered appropriate to cover quinoxyfen
residues in grape pomace (dry).
Animal commodity MRLs
Details of an animal transfer study conducted with lactating dairy cattle were provided. The
maximum anticipated feeding level for grape pomace (dry) to dairy cattle is approximately 1 ppm in
the diet. Animal transfer studies involved dosing of lactating Friesian cows with 0.24, 0.75 or 2.5
mg quinoxyfen/kg feed for 28 consecutive days.
Milk: A maximum residue of 0.015 mg/kg was observed (on day 18 of treatment) in whole milk
from a cow treated at ~2x the maximum anticipated feeding level. Thus, an MRL of 0.01 mg/kg is
considered appropriate to cover quinoxyfen residues in whole milk from cattle consuming grape
pomace that was treated with quinoxyfen.
Offal: Quinoxyfen residues in liver and kidney from cattle treated with quinoxyfen at ~2x the
maximum anticipated feeding level were all below the limit of quantitation. Therefore, an MRL of
*0.01 mg/kg is considered appropriate to cover the occurrence of quinoxyfen residues in edible
offal (mammalian).
Meat: A maximum residue of 0.10 mg/kg was observed in peritoneal fat from cattle treated at ~2x
the anticipated feeding level, while all quinoxyfen residues in muscle were below the limit of
quantitation. Therefore, an MRL of 0.10 mg/kg is considered appropriate to cover the occurrence
of quinoxyfen residues in meat (mammalian) [in the fat].
Estimated dietary intakes
The chronic dietary risk is estimated by the National Estimated Daily Intake (NEDI) calculation
encompassing all registered/temporary uses of the chemical and dietary intake data from the 1995
10

National Nutrition Survey of Australia. The NEDI calculation is performed in accordance with
accepted guidelines'**.
The NEDI for quinoxyfen is equivalent to <0.2 % of the ADI. It is concluded that the chronic
dietary exposure is small, and the risk is acceptable. The TGA considered the establishment of an
acute reference dose (ARID) to be unnecessary, based on the low acute toxicity of quinoxyfen.
Therefore, no calculation of the National Estimated Short Term Intake (NESTI) has been
performed.
Bioaccumulation potential
Quinoxyfen has a log P value of 4.66 (20 ‘’C, pH 6.6), which indicates that this chemical has the
potential for bioaccumulatory and/or bioretentive properties. It is noted from the residues data that
quinoxyfen does have the tendency to partition into the fat portion of treated commodities.
However, the available residue data also demonstrate that residues in fat tissues decline rapidly
once treatment/exposure is stopped. Therefore, quinoxyfen is not considered to be a
bioaccumulatory/bioretentive compound.
Recommendations
Registration of the product:
Registration of Legend Fungicide for use on grapevines is supported on the basis of evaluation of
the residue data.
Recommended amendments to the MRL Standard:
Table 1
Food
Compound
Quinoxyfen

MRL (mg/kg)

DELETE
DF 0269
FB 0269

Dried grapes (currants, raisins, sultanas)
Grapes

T5
T2

DF 0269
MO 0105
FB 0269
MM 0095
ML 0106

Dried grapes (ciurants, raisins, sultanas)
Edible offal (mammalian)
Grapes
Meat (mammalian) [in the fat]
Milks

5
*0.01
2
0.1
0.01

ADD

* Denotes MRL set at or about the limit of analytical quantitation.

Compound

Table 4
Animal Feed Commodity

MRL (mg/kg)

Grape pomace (dry)

5

ADD
Quinoxyfen

* Guidelines for predicting dietary intake of pesticide residues (revised). World Health Organisation, 1997.
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Withholding periods
The following withholding period is recommended in relation to the above MRLs for Legend
Fungicide:
DO NOT HARVEST GRAPES FOR 14 DAYS AFTER APPLICATION
harvest:

-r.=

1

::v'

12

Assessment of Overseas Trade Aspects of Residues in Food
Commodities exported and main destinations
Grapes
Australian grape production was 1851 kt in 2000/01, with 1422 kt (77 %) used in wine making and
429 kt (23 %) for drying and table grapes. The following production figures are applicable for
2000/01: Wine: 1422 kt of grapes were used to produce 724 ML of wine, of which 340 ML (47 %,
estimated value of $A1.6 billion) were exported. Table srapes: Australia produced 79 kt table
grapes, of which ~50 % were exported, primarily to regional economies. These exports were worth
in excess of $A75 million. Dried fruit: Australia produced 63.7 kt of dried vine fruit (sultanas,
currants, raisins), valued at $A125 million. Of this, 6.4 kt (10 %, worth an estimated $A17 million)
were exported. The major destinations and export values of Australian grape commodities are
shown below.
Ma jor destinations and export values of Australian table grapes, wine and dried grapes
Value ($A m)

Quantity

Importing country

Table Grapes (tonnes) 1999/2000
24.8
16.96
9.35
4.54
3.37
2.07
2.22

11279
9718
4306
1941
1531
825
804

Hong Kong
Singapore
Malaysia
New Zealand
Indonesia
Vietnam
Thailand
Wine (ML) 2000/2001
United Kingdom
United States
New Zealand
Canada
Germany
Netherlands
Ireland
Switzerland
Japan
Sweden
Total Export Value
Dried grapes (tonnes, dry weight)
Germany
United Kingdom
New Zealand
Canada

164.99
67.66
21.35
14.96
11.81
7.93
7.20
5.02
4.94
4.62
1630
1999/2000
1471
888
888
680

3.82
2.70
2.44
1.83

Cattle
Australia produced in excess of 2000 kt of beef/veal in 2000, with 1329 kt (65 %) of this quantity
destined for the export market. Australia’s export market for beef and veal was worth
approximately $A4 billion in 2000/01. Live cattle exports were valued at $A482 million. The
major export destinations for beef/veal and live cattle are shown below.
Beef and Veal (kt) 2000
Importing country
United States
Japan
Korea (Republic of)
Canada
Chinese Taipei
Philippines
Indonesia

Quantity
352.4
325.7
73.3
41.5
28.6
14.3
13.1

Value ($A m)
1173.1
1537.3
221.7
148.1
116.7
34.3
40.8
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Live cattle (‘OOP) 2000
Importing country
Indonesia
Philippines
Egypt
Malaysia
Japan

Quantity
296.7
223.8
207.6
56.5
14.4

Value ($A m)
143.1
117.8
129.7
25.7
9.8

Dairy products
In 2000/01, Australia maintained ~2.2 million dairy cows that produced in excess of 10,500 ML of
milk, and exports of dairy products were worth approximately $A3 billion. The following
production figures are applicable for 2000/01; Cheese: 357 kt of cheese were produced, of which
219 kt (61 %, estimated value of $A950 million) were exported. Butter: 158 kt of butter were
produced, and 107.6 kt of butter and butterfat products (worth an estimated $A291.3 million) were
exported. Other products: 202.6 kt of skim milk powder, valued at $A694 million, were exported;
10 kt of casein, worth $A89.5 million, were exported; and 167.5 kt wholemilk powder, valued at
$A580.2 million, were exported. The major export destinations and export values of Australian
dairy products are shown below.
Cheese (kt) 2000/01
Importing country
Japan
Saudi Arabia
United Kingdom
United States

Butter and butterfat (kt) 2000/01
Importing country
Egypt
Thailand
Singapore

Skim milk powder (kt) 2000/01
Importing country
Philippines
Malaysia
Japan

Casein (kt) 2000/01
Importing country
United States
Japan

Wholemilk powder (kt) 2000/01
Importing country
Chinese Taipei
Singapore

Quantity
84.6
16.3
9.8
9.4

Quantity
14.5
7.2
5.8

Quantity
51.1
25.9
20.2

Quantity
5.8
1.2

Quantity
14.4
9.6

Value ($A m)
338.8
123.6
38.7
39.1

Value ($A m)
34.6
19.8
16.7

Value ($A m)
181.4
87.4
48.9

Value ($A m)
55.4
12.8

Value ($A m)
54.9
31.7

Overseas MRLs
The following MRLs have been established overseas for quinoxyfen (as of April 2002):
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Commodity
Grapes
Wine
Dried grapes
Wheat
Barley
Oats
Rye
Triticale
Melons
Pumpkins
Other products of
plant origin
Milks
Cattle fat
Mammalian meat
[in the fat]
Edible offal
(mammalian)
Eggs
Other products of
animal origin

European
Union
1.0

Germany

0.01
0.20
0.20
0.01
0.01

0.01
0.20

1.0

Overseas MRLs/tolerances (mg/kg)
Switzer
Slovenia
Hungary
Italy
land
0.50
0.50
0.50
1.0
0.05

Spain

Belgium

Franee
0.50
0.01

Proposed
Australian
MRL
2.0
5.0

0.20

0.05
0.20

0.05
0.05
0.01
0.05

0.20

0.05
0.02
0.02
0.50

0.01
0.10
*0.01

0.05
0.50

0.01

CODEX Alimentarius Commission MRL
Quinoxyfen has not been considered by CODEX.
Potential risk to Australian export trade
Australian wine export:
Overseas studies where treated grapes were processed into wine confirmed that quinoxyfen
residues in wine were significantly reduced, compared to whole grapes. Vinification of grapes
containing 0.06-0.52 mg/kg of quinoxyfen resulted in residues of <0.01 mg/kg in wine. The
Applicant contends that quinoxyfen residues are unlikely to be present in wine at the end of
fermentation, as most of the residue remains in the marc/pomace at the time of crushing, and any
residual quinoxyfen (in the must) is degraded and/or adsorbed by yeasts and deposited in the lees.
To address the potential trade issues associated with quinoxyfen residues occurring in wine, an
entry for Legend Fungicide is to be included in the 2002 AWRI Winegrid. Thus, provided the wine
industries are consulted adequately, the risk to Australia’s export trade in wine is considered to be
low.
Australian export of dried fruit:
Quantifiable residues are likely to occur in dried vine fruit derived from grapes treated with Legend
Fungicide. Major export markets for dried fruit do not have MRLs or import tolerances in place.
The Australian dried fruit industry takes a similar approach to the wine industry, and provides a
guide for growers to ensure that Australia’s export trade in dried fruit is not compromised by the
occurrence of chemical residues. Thus, provided the dried fruit industries are consulted adequately,
the risk to Australia’s export trade in dried fruit is considered to be low.
Australian export of table grapes:
Quantifiable residues are likely to occur in table grapes treated with Legend Fungicide. Major
export markets for table grapes do not have MRLs or import tolerances in place. There are no
industry-based guides for growers to refer to when considering suitable management practices to
avoid the occurrence of chemical residue violations in table grapes destined for the export market.
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There are no import tolerances for quinoxyfen residues in/on table grapes in the major export
markets (Hong Kong, Singapore and Malaysia) and therefore, any residue detection would
constitute a violation. The following statement should be included in the product label, to
encourage growers to seek advice from the Applicant:
‘Export of Treated Produce:
Table grape growers should note that suitable MRLs or import tolerances may not be established in
all markets for table grapes treated with Legend Fungicide. If you are growing table grapes for
export, please check with Dow AgroSciences for the latest information on MRLs and export
tolerances before using Legend Fungicide.’
Australian beef export:
Quantifiable residues of quinoxyfen are unlikely to be observed in liver, kidney and muscle of cattle
exposed to quinoxyfen in the diet. However, it is possible that quantifiable residues could be
detected in fat, and this could present a risk to Australia’s export trade in beef as no quinoxyfen
MRLs have been established for beef commodities in the major export markets. The risk is
considered to be relatively low, as animals are unlikely to be exposed to feed containing quinoxyfen
residues for 28 consecutive days. Furthermore, on the basis of the available depletion data
(limited), quinoxyfen residues in fat have a relatively short half-life of 7-14 days. Although the
trade risk is considered low, the meat and livestock industry should be consulted before registration
of Legend Fungicide is finalised.
Australian export of dairy produce:
Residues of quinoxyfen in bulked milk from dairy cattle exposed to quinoxyfen in the diet are
unlikely to be above the practical Limit of Quantitation (LOQ) of an enforcement analytical method
(normally around 0.01 mg/kg). Processing studies demonstrated that there are no residue
concentrating effects observed in cheese, skim milk and butter milk. However, there was an
apparent 10-fold increase in residues in butter (compared to whole milk). Never-the-less, the risk to
Australian dairy trade from the registration of quinoxyfen for use on grapes is considered to be low.
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Occupational Health and Safety Assessment
Quinoxyfen is not on the NOHSC List ofDesignated Hazardous Substances. The applicant has
classified quinoxyfen and Legend Fungicide as hazardous according to the NOHSC Approved
Criteria for Classifying Hazardous Substances.
The following risk phrase is applicable to quinoxyfen
R43

May cause sensitisation by skin contact

Quinoxyfen has low oral, dermal and inhalation toxicity. It is not a skin irritant, but is a slight eye
irritant in rabbits. Quinoxyfen showed a moderate sensitising effect in a Magnusson-Kligman
Maximisation test, while it was not a skin sensitiser using the Buehler method in guinea pigs.
Quinoxyfen and Legend Fungicide will be manufactured and formulated overseas.
Formulation, transport, storage and retailing
The end-use product will be formulated overseas and imported in 1, 5, 10 and 20 L HMW
polyethylene containers with neck sizes of 38 mm, 45 mm and 63.5 mm respectively.
Handling of the active constituent is not expected as the product is fully formulated overseas.
Handling of the product may occur while unloading and unpacking containers at the Australian
dock, transporting the product from the dock to the warehouses, unloading pallets and loading
trucks at distributor premises or while mixing, loading and applying the product.
Use and exposure
The label states that Legend Fungicide will be used as a protectant treatment only. It has no
curative activity and does not control existing infection.
The mixture is prepared by agitating or shaking the container vigorously prior to use. The required
amount of Legend Fungicide should be added to a half-full spray tank and agitated well during
completion of filling. Whenever possible, the spray mix is to be used immediately after it is
prepared. If necessary, the stored spray mix may be used up to 6 hours after initial mixing,
however, regular agitation by mechanical or hydraulic action is to be carried out to thoroughly
remix every 3 hours. The spray solution should not be left standing overnight.
Legend Fungicide will be applied using air assisted sprayers (dilute high volume-small vineyards)
and by use of airblast sprayers (coneentrate low volume-corporate vineyards). No more than 3
applications will be used in any season. Application volumes will vary with vine growth stage,
canopy density, pruning regime and crop vigour.
The main routes of exposure are dermal, inhalation and ocular. Categories of workers that can be
exposed to the product are mixer/loaders, ground applicators, clean-up personnel and re-entry
workers.
There are no available worker exposure data on Legend Fungicide. NOHSC used the UK
Predictive Operator Exposure Model (POEM) to estimate applicator exposure to the product.
Based on the modelled data and the margins of exposure derived using this data, personal protective
equipment may not necessarily need to be worn while mixing loading or spraying. However, based
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on the sensitising potential of quinoxyfen and the concentration of the active constituent in the
product, it is recommended that cotton overalls buttoned to the neck and wrists and elbow-length
PVC gloves be used when opening the container and preparing the spray.
Re-entry Statement
NOHSC recommends the following re-entry statement:
“Do not allow entry into treated areas until the spray has dried. When prior entry is necessary, wear
cotton overalls buttoned to the neck and wrist (or equivalent clothing) and chemical resistant
gloves. Clothing must be laundered after each day’s use.”
Recommendations for safe use
Users should follow the instructions and Safety Directions on the product label. Safety Directions
include the use of cotton overalls buttoned to the neck and wrist, and elbow-length PVC gloves
when opening the container and preparing the spray.
Conclusion
NOHSC supports the registration of quinoxyfen in Legend Fungicide at 250 g/L as a suspension
concentrate, for use on grapevines.
Legend Fungicide can be used safely if handled in accordance with the instructions on the product
label and any other control measures described above. Additional information is available on the
MSDS for quinoxyfen and Legend Fungicide.
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Environmental Assessment
Environmental Fate
Abiotic degradation rates
The hydrolysis studies of quinoxyfen was conducted according to OECD guidelines and was slow
at pH 4 with half life of 75 days. There was very limited hydrolysis at pH 7 and 9 with half lives >1
year. It is rated as slightly hydrolysable. There was one degradate observed, 5,7-dichloro-4hydroxyquinoline (DCHQ).
Photolysis in water was studied according to German Guidelines and was determined to be rapid,
with half lives of between 1.7 and 22.8 hours for European summer and winter respectively,
calculated for a clear creek. Degradation in soil was slower, with a half life of 205 days using
second order kinetics.
Biotic degradation
The degradation of quinoxyfen in aerobic and anaerobic soils was studied according to German
Guidelines. In 4 soils under aerobic conditions half lives ranged from 224 to 602 days. Two
metabolites were found with the major one in most soils tested being DCHQ. Degradation under
anaerobic conditions using one soil was also slow, with half life of 289 days. Quinoxyfen is
classified as being very slightly degradable under both aerobic and anaerobic conditions in soil.
The aquatic metabolism of quinoxyfen was studied in two sediment/water systems according to
German Guidelines. The sediments were a sandy loam and a clay loam and water was field collected
from the same sites as the sediments. The water was aerobic and the sediments anaerobic during the
incubation period. The total half lives for the two systems were 35 and 150 days for the sandy loam
and clay loam sediments respectively. In the sandy loam system quinoxyfen was rated as fairly
degradable and only slightly degradable in the clay loam system.
Mobility
The volatilisation of quinoxyfen was determined according to German Guidelines in a wind tunnel
using plants growing in pots and with soil only. Volatilisation was limited, with only 3 and 7% of
applied being volatile for two experiments using plants and <1% with soil only. Volatilisation is not
expected to be a significant pathway for dissipation in the environment.
A soil adsorption/desorption study was performed using the standard batch method according to
OECD and EC Guidelines and three soils, as used for the aerobic soil metabolism studies. The log
Koc was between 4.26-4.46, indicating that quinoxyfen is rapidly and strongly adsorbed to the soils
tested. Desorption (1 step) indicated that adsorption of quinoxyfen is largely irreversible (<0.6% of
applied radioactivity for all 3 soils). It is expected to have low soil mobility.
In an aged column leaching study conducted according to German Guidelines, there was little
movement downwards through soil, with the majority of the radioactivity in the top 5 cm and only a
trace amount below the 5 cm layer or in the leachate. As there was some degradation, it appears that
the metabolites are also immobile. Overall, quinoxyfen appears to have low mobility with the parent
compound remaining in the surface layer, along with the main metabolites.
Computer modelling predicted no movement from the upper 10 cm of the soil after 10 years of
applications at 400 g ai/ha per year with 60-80% of applied remaining after 1 year.
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Field Studies
In 7 European field trials the DT50 values for total quinoxyfen residues were in the range 11-454
days when analysed by Timme-Fisher analysis, there were two distinct groups, one with shorter half
life (11-56 days) from France (3 studies) and the other with longer half lives (162-454 days) from
UK and Germany. Using first order analysis. Environment Australia notes that the half-lives were
173 to 586 days. Applied quinoxyfen was largely found in the surface soil layer with occasional
detections in the 10-20 cm horizons when applied to crops.
In 3 cropping trials conducted over 5 years, there was no significant movement of residues below
20 cm except when one site in France was ploughed to 15-17 cm deep. The field half-lives rank
quinoxyfen as readily to very slightly degradable according to Dutch guidelines and there is no
evidence of vertical movement or accumulation of active in soil.
In 6 commercial trials in vineyards, quinoxyfen (as Legend) was applied to the vines at between
150 to 340 g ai/ha during the growing season. Analysis of the soil 8-12 weeks after harvest showed
that residues were low, with the highest residue at 0.01 mg/kg soil.
Bioaccumulation
The bioaccumulation potential of quinoxyfen in rainbow trout was conducted according to OECD
Guidelines. The bioaccumulation factors for whole fish were calculated as 5040 times and
depuration was fast with a clearance half-life of 2.7 days. Once exposure is stops there will be rapid
elimination of quinoxyfen from the tissues, hence effects and biomagnification from field use is
unlikely.
Environmental Toxicity
Avian
In standard tests conducted to US EPA and OECD Guidelines, there were no mortalities in the acute
oral test at >2000 mg/kg bw or acute dietary tests at 5600 ppm. In the acute test there was reduction
in body weight for all treated birds and an NOEC could not be established. In the dietary tests there
was reduced body weight in the test birds at high doses and the NOECs were 1000 and 562 ppm for
bobwhite quail and mallard respectively. These test results indicate that quinoxyfen is practically
non-toxic to birds by both the oral and dietary roots of exposure but at around 1000 ppm there was
evidence of feed aversion.
A dietary reproduction study with Bobwhite quail showed no treatment effects were evident in
mortality, clinical signs or behaviour and no statistically significant effects on the measured
reproductive criteria (number of eggs laid, etc). Observations on the hatched juveniles were similar
to control levels. Based on these results the NOEC for the test was 1000 ppm (the highest dose).
Aquatic
The acute toxicity of quinoxyfen to fish was 0.27 to 0.41 mg/L for carp and rainbow trout
respectively and is rated as highly toxic to fish, according to US EPA rankings, but the one reliable
test of a suspension concentrate showed this formulation to be practically non-toxic to rainbow
trout. A 21 day test using rainbow trout and the active constituent gave results of 73, 14 and 17.5
pg/L for the LC50, NOEC and MATC respectively. An early life stage test using fathead miimows
and the active constituent gave the NOEC as 15.6 pg/L and the MATC as 19.6 pg/L. Both chronic
studies gave similar results and the acute to chronic ratio for rainbow trout is 3.7.
The results for acute studies to daphnids, all conducted to OECD Guidelines, indicate that
quinoxyfen can be rated as very highly toxic to daphnia, according to (US EPA) rankings. The
EC50S for the active constituent was 76 pg ai/L and for the formulated product 69 pg ai/L. The
chronic study also showed a very high level of toxicity with the MATC at 36.2 pg/L.
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A chronic test with midge larvae and sediment, conducted to German requirements, showed that
quinoxyfen was very toxic with a MATC of 179 )rg ai/L using mean measured concentrations in the
aquatic phase. This test was conducted in the presence of sediment and there was rapid adsorption
with <15% of applied quinoxyfen remaining in solution.
In studies conducted to OECD requirements, quinoxyfen was very toxic to green algae, with an
EC50 of 27 pg ai/L. A suspension concentrate was less toxic with the EC50 was increased slightly to
118 pg ai/L. A significant metabolite, the 3-hydroxyquinoxyfen, was also tested and was non-toxic
at 51.2 pg/L, the limit of solubility in the test system.
In studies conducted to US EPA requirements, quinoxyfen was non-toxic to bluegreen freshwater
algae at 10 mg/L, the highest concentration tested and is higher than the water solubility. In tests
using duckweed quinoxyfen reduced the growth (14-18% reduction in frond growth compared to
controls) in all test concentrations (0.3 to 10 mg/L) over 14 days and the NOEC was <0.149 mg/L.
Again, the test concentrations were higher than the water solubility of quinoxyfen.
Terrestrial Invertebrates
In 6 tests on the toxicity of quinoxyfen to bees there was no sign of toxicity from either contact, oral
or direct overspray. It is non-toxic to bees. Similarly, in tests of the toxicity to earthworms there
was no sign of toxicity in either 14 day soil tests or chronic 28 day reproduction test at 5 times the
field rate. It is unlikely to harm earthworms.
Laboratory studies indicate quinoxyfen has no or limited effect on rove or carabid beetles, the
parasitic wasp Aphidius rhopalosiphi, the predatory bug Orius insidiosus or the hoverfly
Episyrphus balteatus.
There were significant effects on the predatory mite Typhlodromus pyri in laboratory tests but when
tested in the field, the effects were less significant with 70% of test sites (from 17 trials) similar to
negative controls and 30% showing statistically significant effects. In one trial it was noted that
phytophagous mites of the family Tidaeidae, a known food for T. pyri, were severely affected
(reduced) but these mites did recover after 42 days.
Quinoxyfen was rated as harmless to a range of beneficial insects, including beetles, wasps, bugs
and flies but harmful to the predatory mite T pyri in laboratory tests. However, in field tests
quinoxyfen was rated as harmless to slightly harmful to the predatory mite T. pyri.
The effects of quinoxyfen on soil microbial activity were conducted according to German
Guidelines. There was no statistically significant effect on respiration, nitrogen mineralisation or
nitrification in the soils or at any 10 times field rate.
In a 3 year study on the effect of quinoxyfen on soil meso-fauna, English grassland was sprayed at
400 g ai/ha yearly. It was concluded that quinoxyfen is harmless to carabid beetles, linyphiid
spiders, earthworms and soil microfauna. However, it did affect Lycosid spiders (3-4 weeks after
each treatment), Collembolans (in particular of the family Entomobryoidea) and soil dwelling
aphids, although the effect on the soil aphids may be indirect.
Prediction of Environmental Hazard
Quinoxyfen will be applied to grapevines by air blast or boom sprayers during spring-summer
season, at a maximum rate of 100 g ai/ha and a maximum of three applications per season.
Contamination of soil is likely from spray missing foliage and from run-off Spray drift is likely to
be the main means of off-site contamination.
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Terrestrial organisms
Birds and Mammals
Birds could be exposed to quinoxyfen from residues on sprayed plants or insects and may be
applied to grapevines throughout the growing season. Using EPA methodology, the residues on
leafy crops and insects at the proposed application rate (~ 100 g ai/ ha) were well below the fiveday dietary NOEC values for both bobwhite quail and mallard duck and the 21-week dietary
reproduction. Therefore, under normal conditions of use this fungicide should present a low hazard
to birds. Similar calculations performed for herbivorous mammals also indicate a low hazard.
Bees and Non-target Invertebrates
As laboratory tests indicate quinoxyfen is not hazardous to bees it is unlikely to present a hazard to
bees from the use in grapevines. Also, since grapes are generally self-pollinating, with bees being
largely casual visitors, exposure is expected to be low.
Quinoxyfen is not expected to have any adverse effects on earthworms. The maximum rate (per
annum) is significantly below the NOEC of 4 kg/ha and the resulting concentration is below the
NOEC of 1000 mg/kg in the soil. Effects on earthworms are unlikely. Likewise, soil microbes
were not inhibited by quinoxyfen in tests at 10 times the proposed European use rate, approximately
40 times the proposed Australian rate.
Quinoxyfen had no effect in tests on most beneficial invertebrates except for predatory mites, with
results ranging from harmless or slightly harmful in field tests. While in some individual field studies
there was up to 40% reduction in the population of Typhlodromus pyri using Legend in larger field
trials, the effects were less significant with 70% of test sites showing no effect and 30% showing
statistically significant effects, all of which were rated as only slightly harmful.
Aquatic organisms
Fish and aquatic invertebrates
Assuming an absolute "worst-case" scenario, that is direct application of quinoxyfen at 100 g ai/ha
to water calculations showed that there is a potential hazard to fish, daphnia and algae, indicating
the hazard assessment needs to be refined further.
The second step assumed that 10% spray drift enters the waterbody, rather than the previous unlikely
assumption of a direct overspray from ground application. Calculations showed that for fish and
daphnia the hazard was below levels of concern but algae could still be affected.
A more likely assessment of contamination from spray drift in the practical use of Legend in
vineyard applications uses data from Germany, where spray drift is evaluated based on field use (the
same type of spray equipment is used in Australia as in Germany). These data indicate that
conventional spraying in vineyards results in spray drift reaching soil that decreases rapidly as a
function of distance from the sprayer and the hazard for algae at 5 metres is acceptable. Very few
vines, even on the edges of vineyard plots, will be growing within 15 m of natural ponds or
waterways. Also, given the relatively rapid dissipation from water due to adsorption the hazard is
likely to be low. It should be noted that algal populations are known to recover quickly. From the
single test on an aquatic plant, duckweed, the concentrations expected from spray drift are unlikely to
affect aquatic plants.
While quinoxyfen was removed from the water column through rapid adsorption to sediment, this
could affect benthic organisms. The chironomid study showed no adverse effects on midge
emergence at 128 pg/L which is significantly less than the expected concentrations from spray drift.
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Given the stability of quinoxyfen in the degradation tests, chronic exposures cannot be ruled out.
Even allowing for 3 spraydrift events from 3 applications affecting the same water body, considered
to be unlikely, the concentration will not exceed the chronic MATC for fish and daphnia.
Quinoxyfen should not provide an acute or chronic hazard to fish, aquatic invertebrates or alga in
surface waters adjacent to application areas.
While quinoxyfen shows some tendency to bioaccumulate it also rapidly depurates and exposure
should be limited by the low likelihood of quinoxyfen applications reaching natural water bodies
and if it does, the very strong binding to sediment will limit exposure to most aquatic organisms.
Run-off
Run-off potential from vineyard soils is considered to be low, given the increasing use of inter-row
ground covers such as grass swards. Even on bare soil, the low amounts of residual quinoxyfen
reaching soil will be rapidly sorbed to soil and are therefore unlikely to be moved out of vineyards
by erosion under these permanent vine plantings.
Leaching
The field dissipation studies showed that under field conditions leaching was not observed, despite
rates higher than that proposed for Australia. The laboratory column leaching studies and the
physical properties of the chemical also indicated a low potential for leaching. Leaching under
Australian conditions would not be anticipated based on these studies.
Desirable vegetation
No data are available regarding phytotoxicity to non-target native plants. As the label states that
Legend is phytotoxic to roses and certain cucurbits, and advises not to overspray these crops,
phytotoxic effects on some non-target plants cannot be ruled out. However, quinoxyfen is unlikely
to cause serious phytotoxicity to non-target species, at least the lower rates that might be expected
from spray drift.

Conclusion
With the limited use pattern, low mobility and low environmental exposure the use of Legend as
proposed using good agricultural practice, it is not expected to lead to an unintended effect that is
harmful to animals, plants or things or to the environment.
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Efficacy and Safety Assessment

Justification for use
Legend Fungicide contains quinoxyfen, a member of a new chemical class, with activity against
powdery mildews. The product will provide new chemistry for the control of the most economically
important fungal disease of grapevines in Australia. Uncinula necator is a ubiquitous fungus which
can infect all green tissues of grapevines resulting in the economically important disease powdery
mildew. Untreated it can cause serious losses due to reductions in vine health, fruit quality and
yield. Well established infections are difficult to control but routine preventative programs give
good results.
The product will add to the range of chemicals available to use in preventative programs and its
new mode of action will assist in delaying onset of resistance to fungicides in the fungal population.
As there is no reported cross resistance between quinoxyfen and other mildewicides, the use of
Legend in control programs will be an important resistance management strategy for the grape
industry.
Efficacy
Data was supplied from 8 trials conducted in Australia supported by data from trials conducted in
France and the USA.
The trials were adequately designed to include replicate plots and untreated controls as well as
standard treatments on grape varieties such as Chardoimay and Verdelho that are highly susceptible
to powdery mildew. The trials were conducted on research farms or commercial vineyards using
susceptible eultivars that allowed natural development of the disease. However, disease was only
present in 5 of the 8 Australian trial sites. Treatments in Australian trials were done by hand.
However the results obtained were similar to those observed in California where application was
made using commercial air blast machines. The results should therefore be comparable to those
likely to be obtained in commercial situations.
Assessments of leaf and bunch infection were made during the season in some experiments and at
harvest in all others. Data was analysed with standard analysis of variance to show significant
differences between treatments.
The data support the claim for use of the product as a protectant against powdery mildew in
grapevines using 10-20mL product/1 OOL water, applied by either dilute or concentrate spraying
equipment.
Crop Safety
The product was applied to several different grape eultivars in commercial vineyards situated in
different states in Australia and in the USA and France. No detrimental effects in terms of
phytotoxicity or reduction in yield were detected in these trials when the product was applied alone
or in combination with products containing fenarimol.
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Labelling Requirements
The draft label proposed for the product is as follows:
READ SAFETY DIRECTIONS BEFORE OPENING OR USING

^ Dow AgroSciences

Legend"^
• Fungicide
ACTIVE CONSTITUENT:

250 g/L QUINOXYFEN

GROUPj^ FUNGICIDE
For use as a protectant against powdery mildew in grapevines as
specified in the Directions for Use.

Contents:

1,5, 10 and 20L

Dow AgroSciences Australia Limited
ABN 24 003 771 659
Level 5, 20 Rodborough Road
Frenchs Forest NSW 2086
www.dowagrosciences.com.au

CUSTOMER SERVICE TOLL FREE

1-800 700 096

'Trademark of Dow AgroSciences

NRA Approval Number: 53607
GMID:
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DIRECTIONS FOR USE
RATE
CROP
Grapes

CRITICAL COMMENTS
DISEASE
Powdery mildew Dilute Spraying: Use as a protectant treatment only.
{Uncinula
necator)
10-20mL/100L Legend Fungicide has no curative activity and
does not control existing infection (powdery
water
mildew between infection and visible stage).

Concentrate
Spraying:
Refer to the
Mixing/
Application
Section

Use 10mL rate as part of a protectant spray
program. Retreat at every 7-10 days as
necessary.
Use 20mL rate during periods when high or
sustained infection pressure is expected.
Retreat every 10-14 days as necessary.
Apply by dilute or concentrate spraying
equipment. Apply the same total amount of
product to the vines whether applied by either
method.

DO NOT use more than 3 applications to any vine crop in any one season.
Legend Fungicide is a foliar applied protectant fungicide that only has preventative properties. The
protectant activity demonstrated by Legend Fungicide when applied to plant foliage is primarily by
volatilization and reabsorption onto new, untreated plant material. Protection is not limited to the leaf
to which it is applied. Legend Fungicide is strongly bound to leaf waxes and therefore not easily
washed off the foliage by rain if allowed to dry after application.______________________________

WITHHOLDING PERIOD:
HARVEST WITHHOLDING PERIODS:
APPLICATION

DO NOT HARVEST FOR 14 DAYS AFTER

STOCKFOOD WITHHOLDING PERIOD:

NOT REQUIRED WHEN USED AS DIRECTED

GRAPES FOR EXPORT WINE:

REFER TO THE AWRI WINEGRID

EXPORT OF TREATED PRODUCE
Table grape growers should note that suitable MRLs or import tolerances may not be established in all
markets for table grapes treated with Legend Fungicide. If you are growing table grapes for export,
please check with Dow AgroSciences for the latest information on MRLs and export tolerances before
using Legend Fungicide.
GENERAL INSTRUCTIONS:
MIXING
Agitate or shake the container vigorously prior to use. The required amount of Legend Fungicide
should be added to a half-full spray tank and agitated well during completion of filling. Ensure constant
and thorough agitation by mechanical or hydraulic action during mixing and application. Do not leave
spray solutions to stand overnight.
STORAGE OF DILUTED SPRAY MIX
Whenever possible use the spray mix immediately after it is prepared. However if undesirabie
weather conditions or mechanical breakdown occur, the stored spray mix may be used up to 6 hours
after initial mixing. Ensure regular agitation by mechanical or hydraulic action to thoroughly remix
every 3 hours.

APPLICATION
For volumes of, or greater than, 1000L/ha, use the dilute spray rate. If volume to be applied is less
than 1000L/ha then use the concentrate spraying application method. Application volume will vary with
vine growth stage, canopy density, pruning regime and crop vigour. For best results follow the
recommendations below:
DILUTE SPRAYING APPLICATION
• Use a sprayer designed to apply high volumes of water up to the point of run-off and matched to
the crop being sprayed.
•

Set up and operate the sprayer to achieve even coverage throughout the crop canopy. Apply
sufficient water to cover the crop to the point of first run-off. Avoid excessive run-off.

•

The required water volume may be determined by applying different test volumes, using different
settings on the sprayer, from industry guidelines or expert advice.

•

Add the amount of product specified in the Directions for Use table for each 100L of water in the
tank. Spray to the point of run-off.

•

The required dilute spray volume will change and the sprayer set up and operation may also need
to be changed, as the crop grows.

•

Thorough coverage of the grapevines and bunches is essential.

CONCENTRATE SPRAYING APPLICATION
•

Use a sprayer designed and set up for concentrate spraying (that is, a sprayer which applies water
volumes less than those required to reach the point of run-off) and matched to the crop being
sprayed.

•

Set up and operate the sprayer to achieve even coverage throughout the crop canopy using your
chosen water volume.

•

Determine an appropriate dilute spray volume (See Dilute Spraying above) for the crop canopy.
Consult your local advisor, agronomist or Department of Agriculture to determine this volume.
This is needed to calculate the concentrate mixing rate.

•

The mixing rate for concentrate spraying can then be calculated in the following way:
Example Only
1) Dilute spray volume as determined above: For example, 1500L/ha
2) Your chosen concentrate spray volume: For example, 500L/ha
3) The concentration factor in this example is: 3 x {ie, 1500L/500L = 3)
4)

If the dilute label rate is 10mL/1 OOL (low Legend rate), then the concentrate rate
becomes 3 x 10, ie 30mL/100L of concentrate spray.

•

The chosen spray volume, amount of product per 10OL of water and the sprayer set up and
operation may need to be changed as the crop grows.

•

For further information on concentrate spraying, users are advised to consult relevant industry
guidelines, undertake appropriate competency training and follow industry Best Practices.

UNIT CANOPY ROW (UCR) APPLICATION
Another method for determining the amount of product to spray is called the unit canopy row method.
This method is not based on planted area (rate/ha) or row spacing but considers the width and height
of the foliage to determine the appropriate volume to apply either as a dilute spray or a concentrate
spray. The applied volume per hectare increases as row spacings become smaller and canopy sizes
increase. This method of application is described in a Fact Sheet (Agdex 210/744, June 2000 by Geoff
Furness and Peter Magarey) obtainable from SARDl Loxton Centre. For further information on how to
apply this method, contact your local advisor, department of agriculture staff, the factsheet above or
the authors.
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COMPATIBILITY
Legend Fungicide is NOT compatible with fungicides containing fosetyl as the aluminium salt.
However Legend* Fungicide is compatible with a range of products as follows;
Insecticides
MVP* li Bio-encapsulated Insecticide {Bacillus thuringiensis), Lorsban* 750WG, Success Naturalyte*
Insect Control and Mimic* 700 WP
Miticides
Pyridaben and tebufenpyrad
Fungicides
Azoxystrobin, benomyl, chlorothalonil, copper hydroxide, copper oxychloride, dithianon, mancozeb,
dimethomorph + mancozeb mixture, iprodione, Rubigan* (fenarimol), procymidone, spiroxamine,
pyrimethanil, sulphur and thiram.
RAINFASTNESS
Legend Fungicide is rainfast one hour after application.
CLEANING SPRAY EQUIPMENT
After using Legend Fungicide empty the spray tank and completely drain the system. Rinse the tank,
pumps, lines, hoses, filters and nozzles by circulating clean water through the system. Drain and
repeat the rinsing procedure twice.
FUNGICIDE RESISTANCE WARNING

GROUP

FUNGICIDE

Legend Fungicide is a member of the phenoxyquinoline group of fungicides. For fungicide resistance
management the product is a Group M Fungicide, which interfere with spore germination and
appressoria formation.
Some naturally occurring individual fungi resistant to the product and other Group M Fungicides may
exist through normal genetic variability in any fungal population. The resistant individuals can
eventually dominate the fungal population if these fungicides are used repeatedly. These resistant
fungi will not be controlled by this product or other Group M fungicides, thus resulting in a reduction in
efficacy and possible yield loss.
Since the occurrence of resistant fungi is difficult to detect prior to use, Dow AgroSciences Australia
Limited accepts no liability for any losses that may result from the failure of this product to control
resistant fungi.
Since Legend Fungicide has a unique mode of action, it will control powdery mildew that may be
resistant to fungicides from groups with other modes of action. To help prevent the onset of
resistance DO NOT apply more than three applications of Legend Fungicide or any product containing
an active ingredient from the same class or mode of action group, to any grapevine crop in any one
season.
PRECAUTIONS
•

Do not allow entry into treated areas until the spray has dried. When prior entry is necessary,
wear cotton overalls buttoned to the neck and wrist (or equivalent clothing) and chemical resistant
gloves. Clothing must be laundered after each day’s use.

PROTECTION OF WILDLIFE, FISH, CRUSTACEANS AND ENVIRONMENT
DO NOT contaminate streams, rivers or waterways with the product or used container.

oo

STORAGE AND DISPOSAL
Keep out of reach of children.
Store in the closed original container in a cool, well-ventilated area, out of direct sunlight.
Do not store near food, feedstuffs, fertilisers or seed.
Triple or preferably pressure rinse containers before disposal. Add rinsings to spray tank. Do not
dispose of undiluted chemicals on site. If recycling, replace cap and return clean containers to
recycler or designated collection point.
If not recycling, break, crush, or puncture and bury empty containers in a local authority landfill. If
no landfill is available, bury the containers below 500 mm in a disposal pit specifically marked and
set up for this purpose clear of waterways, desirable vegetation and tree roots. Empty containers
and product should not be burnt.
SMALL SPILL MANAGEMENT
Wear appropriate clothing whilst cleaning up spills. Clear area of all unprotected personnel. Apply
material such as earth, sand, cat litter or clay granules to absorb the spill. Sweep up material and
contain in a refuse vessel for disposal. Prevent entry of chemical or used/damaged containers into
drains, streams or waterways. Disposal of the contaminated material must be done in accordance with
State and/or Local regulations. See STORAGE AND DISPOSAL for disposal of water used for
cleaning spray equipment.
SAFETY DIRECTIONS:
•

Repeated exposure may cause allergic disorders.

•

When opening the container, preparing spray and using prepared spray wear cotton overalls
buttoned to the neck and wrist (or equivalent clothing) and elbow-length PVC gloves. Wash hands
after use.

•

After each day’s use, wash gloves and contaminated clothing.

FIRST AID:
If poisoning occurs, contact a doctor or Poisons Information Centre. Phone: 13 11 26 (Australia).

MATERIAL SAFETY DATA SHEET
Additional information is listed in the Material Safety Data Sheet for Legend Fungicide which is
available from Dow AgroSciences on request. Call Customer Service Toll Free on 1-800 700 096.
NOTICE
Seller warrants that the product conforms to its chemical description and is reasonably fit for the purposes stated on the label
when used in accordance with directions under normal conditions of use. No warranty of merchantability or fitness for a
particuiar purpose, express or implied, extends to the use of the product contrary to label instructions or under off-label permits
not endorsed by Dow AgroSciences, or under abnormal conditions.

EMERGENCY RESPONSE
(All Hours)
RING FROM ANYWHERE IN AUSTRALIA

1-800 033 882
(LOCAL CALL FEE ONLY)

IN A TRANSPORT EMERGENCY CNLY
DIALCXK)
FOR POUCEORRRE BRIGADE

Barcode
for stock
identification

D.O.M./Batch No.:
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Glossary

Active constituent

The substance that is primarily responsible for the effect produced by a
chemical product.

Acute

Having rapid onset and of short duration.

Carcinogenicity

The ability to cause cancer.

Chronic

Of long dmation.

Codex MRL

Internationally published standard maximum residue limit.

Desorption

Removal of an absorbed material from a surface.

Efficacy

Production of the desired effect.

Formulation

A combination of both active and inactive constituents to form the end use
product.

Genotoxicity

The ability to damage genetic material

Hydrophobic

Water repelling

Leaching

Removal of a compound by use of a solvent.

Log P OW

Log to base 10 of octonol water partioning co-efficient.

Metabolism

The conversion of food into energy

Photodegradation

Breakdown of chemicals due to the action of light.

Photolysis

Breakdown of chemicals due to the action of light.

Subcutaneous

Under the skin

Toxicokinetics

The study of the movement of toxins through the body.

Toxicology

The study of the nature and effects of poisons.
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NRA PUBLICATIONS ORDER FORM
To receive a copy of the full technical report for the evaluation of quinoxyfen in the product
Legend Fungicide, please fill in this form and send it, along with payment of $30 to:
David Hutchison
Agricultural Chemicals Evaluation Section
National Registration Authority for Agricultural and Veterinary Chemicals
PO Box E240
Kingston ACT 2604
Alternatively, fax this form, along with your credit card details, to:
David Hutchison at 02 6272 3218.
Name (Mr, Mrs, Ms, Dr)___
Position________________
Company/organisation____
Address________________
Contact phone number (___)
I enclose payment by cheque, money order or credit card for $
Make cheques payable to ‘National Registration Authority’.

Card number
Signature

Mastercard

Visa

Bankcard
/

/

/

Expiry date..../.
Date

./.

