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PROPI CONAZOLE

As part of the ongoing efforts to provide a summary of the data
received and outline the regulatory action of the active ingredient
propi conazol e, a di scussi on docunent has been prepared. This
docunment reflects input fromspecialists within Agriculture Canada
and with key interdepartnental advisors. Based on the reviews of al
avai l able informati on and in consideration of w de rangi ng comments
received, a regulatory decision has been made to extend a tenporar
registration, ?Restricted Class) for the fornulated product Tilt 250
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PROPI CONAZOLE (TILT 250)

SUMVARY

The purpose of this docunent is to provide a sunmary of the data
reviewed and to outline the regulatory action on the active
i ngredi ent propiconazol e.

The registration status of propiconazole represents an inportant
ongoi ng regul atory issue particularly with regard to Intensive
Cereal Managenment (ICM.

I ng

The | CM Progran1is a new approach to growing cereals uti
ers

I
hi gh-yi el ding varieties and strict applications of fertili
and fungicides. Under ideal conditions, ICMrepresents a
significant increase in yield and quality conpared to traditional
cereal cropping practices. The use of fungicides |ike
propi conazol e can account for a major portion of that increase.

N N

Agriculture Canada, with the assistance of advisors from

Envi ronment Canada, Fisheries and Oceans Canada and Heal t h and
Wel fare Canada, has conpleted a review of the data supporting
propi conazole. Although the data base is nodern, certain health
and safety studies are not conplete. For exanple, risks as a
result of occupational exposure could not be identified due to

t he i nadequaci es of the studies submtted for exposure estinmation
under Canadi an use situations. In |light of the [ack of data,
growers are advised to use protective clothing in order to keep
exposure to a m ni num

Exposure of consuners to residues in food will be m ninmal.

Resi dues of Bropiconazole and its netabolites containing the
2,4-di chl orobenzene noi ety on harvested grain, are expected to be
bel ow 0.1 ppm when a 45-day interval is observed between
application and harvest. Wth reference to the nmetabolite
triazolyl alanine (TA), there are still unresolved questions
concerning the significance and extent of its residues because TA
has been shown to occur naturally in plants at |ow | evels.

Propi conazol e undergoes fairly slow m crobial degradation in
aerobic conditions in soil, sedinent and water. Under anaerobic
condi tions, propiconazole will be persistent. A major
degradati on product of propiconazole also undergoes m crobi al
degradati on slowmy. Photocheni cal transformation of

propi conazol e occurs in water but the rate of this process in
natural waters is not known.

When applied at | abel rates, propiconazole is not expected to
pose a direct hazard to wild birds or mammal s, or terrestrial
and aquatic invertebrates. O concern is the high toxicity of
propi conazole to sone al gal species. Because wetland areas are
I nportant habitats for wldlife, the integrity of wetland areas
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must be maintained. A buffer zone of 15-m wi dt
around all wetland areas so that propiconazole
t hese sensitive ecosystens.

Frould be used

h
wi not enter

Based on a review of all available information and in

consi deration of w de ranging coments received, tenporary
registration (Restricted Class) was extended for Tilt

250 (P.C. P. No. 19346? on wi nter wheat, spring wheat and barl ey
for 1987 under the follow ng conditions:

a) Alimted amunt of material was to be made avail abl e,
i.e., only to those growers who utilize cereal managenent
techni ques for high yield and quality (ICM. This
statenment is clearly outlined on the | abel.

b) The registrant was required to inplenent a training program
for growers and dealers on the proper and efficient use of
t he product before the 1987 crop season.

C) Addi tional special |abeling includes: "WARNING safety
data and registration of this product are under review.
Directions for use and cautionary statenents should be
carefully foll owed."

d) A 45-day, pre-harvest interval for all cereals.

e) For ground application only.

2. PRODUCT CHEM STRY

2.1 Pesti ci de Nane

Common Narme: propi conazol e

Trade Nane: Tilt

Chem cal Nane: (RS) - 1- 2-(2,4-dich|orophenyIL-
4- propyl -1, 3-di oxol an- 2-yl net hyl ] -
1H-1,2,4-triazol e

Enpirical Formul a: CisH;,C1,N;0,

CAS Regi stry No.: 60207-90-1



2.2 Physical and Chenical Properties

Properties of the Pure Active |ngredient

Appear ance: yel | owi sh cl ear viscous
l'iquid

Density: 1.%5 g/ cnm? at 20°C

Boi | i ng point: 180°C at 0.1 mm Hg

Refractive i ndex ng20: 1.5468

Mol ar extinction coefficient: 220/11900, 225/11300,
268/ 350

Vapour pressure at 20°C 1.0 x 105 mm Hg

1.3 x 10°* Pa)

at 30°C: 3.6 x 10°® mm Hg
(= 4.8 x 104 Pa)
at 40°C 1.1 x 10> nm Hg
(= 1.5 x 102 Pa)
Vol atility (SVC) at 20°C: 1.9 x 108 kg/ n?
Solubility in water at 20°C: 110 ppm
Solubility in organic
sol vent s: 100% i n met hanol ,

i sopropanol, acetone,

nmet hyl ene chl ori de,

t ol uene, n-octanol;

6% i n hexane
Partition coefficient

hexane/ wat er : approx. 600 (cal cul ated
fromsolubility)
n- oct anol / wat er : 4500 (determ ned by HPLC)
Hydr ol ysi s: no significant hydrolysis

at each pH over 28 days
at 70°C (of project
report 07/80

Thermal stability

(DSC, 4°/mn): up to 320°C no exothermc
reaction.

pKa val ue: approx. 1 (very weak
base)

Al'l aspects of the data on product chem stry have been
reviewed and found acceptable. Standards, both anal ytical
and technical grade, are satisfactory and are avail able
from Laboratory Services Division, Agriculture Canada.
Anal ysis for mcrocontam nants showed no evi dence of

di oxi ns and nitrosamnes in the technical material.



Properties of the technical active ingredient

Appear ance: not yet specified

Qdour : very slight mld odour

Fl ammabi lity: non-f | anmabl e
(closed-cup test negative up to
150° C)

Expl osi veness: non- expl osi ve

Purity: mn. 88% (cis/trans isoners;

Anal ytical nethod: gas chromat ography (AW 88/ 3

2.3 Biological Properties

Propi conazole is a system c fungicide. The active

i ngredient is absorbed by the | eaves and stens and is
transported upward in the plant and into areas of new
gr owm h.

Propi conazol e inhibits fungi by interfering with ergosterol

bi osynthesis, an essential part of the netabolism process
in fungi.

USE HI STORY

Propi conazol e has been re?istered in Europe for the past five
years for use on many different crops, including cereals. In
Canada, propiconazole was first registered on a tenporary basis
in 1986 tor wi nter wheat and barl ey.

REGULATORY ACTI ONS

During 1986, progress was nade in the review of the database
supporting propi conazole. Although the reviewis still not
conpl ete, sone key points have been addressed. |In addition, for
1987 the registrant conducted an education program both at the
grower and deal er |levels on the proper and efficient use of the
product. Consequently, the tenporary restricted cl ass
registration of propiconazole (Tilt 250E) for use on w nter
wheat and barl ey was renewed for 1987, and use on spring wheat
was granted tenporary registration. These registrations are for
bot h eastern and western Canada.

The following are the conditions and limtations of the
regi stration:

ogram

a) The registrant was required to inplenment a training pr
ent use of

for growers and deal ers on the proper and effici
t he product before the 1987 crop season.

b) Alimted anount of material was to be made avail abl e

(i.e., only to those growers who utilize cereal managenent
techni ques. for high yreld and quality (ICM). This
statenment is clearly outlined on the | abel.
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c) Addi tional special |abeling includes "WARNING safety data
and registration of this product are under review
Directions for use and cautionary statenents should be
carefully foll owed."

d) A 45-day, pre-harvest interval for all cereals.

e) For ground application only.

AGRONOM CS SUMVARY

Tilt is a systemc fungicide for control of a broad spectrum of
foliar diseases in wheat and barl ey.

5.1 Diseases Controlled

Wheat Bar |l ey

Powdery M | dew Powdery M | dew
Tan Spot Rust

Leaf & Stem Rust Scal d

Stripe Rust Net Bl otch
Septoria Leaf Spot Spot Bl ot ch
Septoria G une Blotch Septoria Leaf Spot

5.2 Yield Increases*

No. of
Appli cations Range Aver age
%

East ern Canada

Hard Red W nter Wheat 2 19-54 33
Hard Red Spring Weat 2 17- 32 24
Soft White W nter Wheat 2 10- 18 14
Bar | ey 1 3-31 16
West ern Canada

Soft White Wheat (irrigated) 1 0-62 18
W nt er Wheat 1 0-56 19
Sem -dwarf Spring Weat 1 0- 29 10
Bar | ey 1 0-43 17

*conpared to check plots.

Tilt was shown to be econom cally advantageous on many of the
test sites despite low grain prices. The econon c payback from
Tilt is greater in fields where a higher yield potential exists.
Therefore, in fields where other good managenent practices are
foll owed, the addition of a fungicide can provide inproved
returns to growers.

Because of the yield increases that Tilt has shown in over five
years of testing, the follow ng groups have made representations
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to have fungici des nmade avail abl e:

Ontario Red Wheat G owers Association
Al berta Intensive Crop Producers

Mariti me Farnmers Counci l

Nova Scotia Wnter Grain Marketing Board
Mani t oba Crop I nsurance Associ ation

HEALTH AND WEL FARE CANADA
TOXI COLOGY STUDI ES

6.1 Acute Toxicity

Acute toxicity data submtted indicated that the technica

and fornul ated material are of

a. Techni cal

| ow acute toxicity. The

acute hazard associated with use is that of irritation.

Oral (rat) LDs, = 1517 (958-2291) ny/ kg
(rat) LDy, = 2233 (1809-2723) ny/ kg
(cis-isomer
(rat) LD5 = 1211 (807-2003) ny/ kg
(trans-isomer)
gnnuse) LQ5 = 1490 E1138-1875; mg/ kg
rabbit) LDy, = 1344 (1062-1710) ny/ kg
Dermal (rat) LDs, ¢ 4000 ng/ kg
I nhal ation no study
Eye Irritation
(rabbit) mniml irritant
Skin Irritation
(rabbit) slight irritant
Sensitization
(gui nea pig) no sensitizing potenti al
I ntraperitoneal
(rat LDs, = 508 (381-653) ng/ kg
b. Fornul ations
430 EC (360 EC) 250 EC 130 EC (1.1E)
Oral (rat) LDs=1510 ng/ kg(m LDs=2105my/ kg no study
(127%1%%00)/k () (1668-2750)
(705 i520) 0 9
Der mal LDs, ¢ 5010 ng/ kg LDs,¢2500ng/ kg no study
(rabbit)
I nhal ati on LG, ¢ 2.45 /L LCs 26 /L no stud
4h. (rat) ° ™ (1008 65) Y



6.
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Eye

Irritation

(rabbit) mod. irr. nmod. irr. mod.irr.
Ski n

Irritation

(rabbit) mod. irr. mar ked irr. severe

irr.

Sensitization .

(gui nea possi bl e no study non-

pi g) sensitizer sensitizer

Short-term Toxicity

a. Technical grade. In a 90-day dietary study in rats a
NOEL of 240 ppm (approx. 12 ng/kg b.w./day) was observed
wi th changes in body weight gain and clinical paranmeters
at 1200 ppm and above.

A NOEL of 1250 ppm (approx. 35 ng/kg b.w /day which was
t he hi ghest dose tested) was observed in dogs in a
3-month dietary study. A 12-nonth dietary study in dogs
also resulted 1n a NOEL at the highest dose tested, 250
ppm (approx. 10 ng/ kg b.w. /day).

In a 21-day dermal study in rabbits, doses of

200 ng/ kg b.w./day and above produced dermal irritation
with animals show ng clinical synptonms of poisoning at
doses of 1000 ng/kg b.w. /day and above.

Repeat ed airborne exposure of levels up to 0.191 ng/L
for 90 days had m nimal effects on the body wei ght gain
of rats.

b. Formulated. 1In a 21-day dermal study in rabbits, doses
of 30 nmg/ kg b.w./day and above of Tilt 430 EC produced
dermal irritation. No NCEL was achi eved for dermal
irritation.

Long-term Toxicity and Carcinogenicity

In a long-termdietary study in rats with technical

propi conazol e, a NOEL of 100 ppm (appr ox.

3.6-4.6 ng/ kg b.w./day) was established on the basis of
reduced body wei ght galins at 500 ppm and above, and effects
on the liver at 2500 ppm The study did not indicate any
evi dence of tunor induction.

A long-termdietary study in mce denonstrated a
significantly increased incidence of both benign and
mal i gnant hepatocellular tunmors in the 2500 ppm mal es. No

I ncrease in tunors was observed in animals dosed at 100 and
500 ppm The finding of increased hepatocellular tunors was
only at dose |evels at which disturbance of liver function
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occurred, characterized by elevated enzyme activity,

i ncreased liver weight and non-neoplastic |iver norphol ogy
(hepatocyte enl argenent and fat deposition). There was an

I ndi cation of increased multiplicity of hepatic neopl asi as
(whi ch was determ ned at necropsy by grossly visible nasses)
and a shortening of the |ifespan caused by the tunors. The
| owest dose tested (100 ppm) was considered to be a NOCEL for
the study (approx. 14 ng/ kg b.w. /day).

Mut ageni city

Techni cal propiconazol e did not denonstrate nutagenic
potential I1n the follow ng assays: Anmes assay, nucl eus
anomaly test in Chinese Hamster, dom nant |ethal study in

m ce, host nediated point nutation assay with nouse Iynphona
cells, unschedul ed DNA synthesis test in human fibroblasts
and rat hepatocytes and chronpbsone aberration assay in human
| ynphocyt es.

Repr oducti on

The initial 2-generation (1-litter) dietary study in rats

i ndi cat ed excessive toxicity at 5000 Epnlas evi denced by
increased nortality. Despite other shortcom ngs, this study
suggested that |evels of 400 and 2000 ppm were nmaternal |y
toxic. A reﬁeat 2-generation (2 litters/generation) dietary
study with the technical material resulted in
treatment-related effects on parental animals (liver

hi st opat hol ogy) at 500 and 2500 ppm and on progeny (pup

wei ght changes and |iver hypertrophy) at 2500 ppm Thus, the
NOEL was set at 100 ppm equivalent to 5 nmg/kg b.w./day.

Ter at ol ogy

In an oral rat study, no teratogenicity was observed at the
hi ghest dose | evel of 300 ng/ kg b.w. /day but maternal
toxicitﬁ was evident. Delayed fetal ossification at

100 ng/ kg b.w./day resulted in a NOEL of 30 ng/kg b.w. /day.
In the oral rabbit study, no teratogenic effects were
observed, the NOEL of 90 ng/kg b.w. /day being based on

mat ernal toxicity at 180 ng/ kg b.w. /day.

O her Toxi col ogy St udi es

A rat study was submtted on the "tunor pronoting" ability of
propi conazol e usi ng ganma gl utamnyl transpeptidase (GGI) as a
hi stochem cal marker for altered hepatocytes. The results of
t he experinment suggested pronoting ability of propiconazole
but did not preclude its potential for tunor induction.
However, it should be noted that the | ong-term bioassay in
the rat was negative with respect to |iver tunors.

Repeat ed oral adm nistration of propiconazole to rats in
doses of 20-320 ng/ kg for 14 days, denonstrated a
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6.

8

treatnment-rel ated effect on increased relative [iver weights
whi ch was acconpani ed by proliferation of the snooth

endopl asm ¢ reticulum and pronounced netabolizing enzyme
activity.

Oral netabolismstudies in rats with radio-labeled materi al
indicate rapid urinary (2/3) and fecal (1/3) excretion within
24 hours with negligible quantities in expired air. Recovery
was al nost conpl ete by six days with the highest residual
being found in the liver, blood, kidneys and |ungs. Several
net abolites are excreted but are presently unidentified.

Occupati onal Exposure

The regi strant has subm tted exposure studies conducted with
the U.S. fornulation of propiconazole. These studies have
been reviewed and recent coments fromthe registrants have
been considered in the overall assessnment of the occupati onal
exposure potential.

A total of three studies were submtted. Two of these

i nvol ved the ground application of Tilt 3.6E (American
formul ati on) bY ground boom sprayers. The third study

i nvol ved aerial application of Tilt 3.6E to rice and was
therefore not considered.

The two ground application studies have been used to
represent the Canadi an use of Tilt 250 EC but do not
represent the proposed use of Banner 130 EC which is applied
repeatedly at 14 to 21-day intervals to small areas of turf.

The study design of the ground application studies was to
noni t or dermal deposition on workers during
nixing/loading/sprayin? and cl ean-up with and wi t hout
protective gloves and face mask. |In one study, urinary
sanpl es were taken to nmeasure excretion of propiconazole.

The activitY of eight workers in each study was limted to
one m xing/loading cycle with a small amount of product. The
pesticide was then applied by a different worker to 2.5 to 3
acres.

Environnmental Health Directorate (EHD) has concl uded t hat

t hese studi es are not adequate for predicting occupational
exposure under Canadi an use conditions. EHD considers the
smal | amount of the pesticide used for the exposure trials as
wel |l as the very short m xi ng/l oading and application times
to be unrepresentative of typical use conditions. The
measur ed dernmal deposition values are therefore an unreliable
basis for extrapolation to a full work day exposure.

The study is further encunbered by the lack of field recovery

data. The recently submtted storage stability data do not
fully conpensate for this deficiency.
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The urinary excretion |evels neasured in one study did not
correlate with the exposure levels in the different workers
and were considered to be useful only as a confirmation that
exposure had occurred.

HEALTH AND WEL FARE CANADA
FOOD RESI DUE STUDI ES SUMVARY

Pr opi conazol e fungicide is netabolised in plants to a range of
met abolites containing the 2,4-dichlorobenzene noiety. Total
resi dues of propiconazole and 2, 4-di chl orobenzene npoi ety are not
expected to exceed 0.1 ppmin grain harvested from wheat and
barley fields treated at 125 granms a.i./ha up to growth stage 55
or no closer than 45 days before harvest.

Propi conazole and its triazole rin? cont ai ni ng netabolites al so
react with -alanine in plants to formtriazolyl alanine. O her
triazole rings containing fungicides, such as triadi nmefon,
triadi nenol, bitertanol, etc. may also formtriazolyl alanine.
Questions concerning the significance and extent of triazolyl

al anine residues in treated crops are still under consideration

ENVI RONVENT CANADA:
ENVI RONVENTAL STUDI ES

8.1 Summry

Eval uation of the submtted data supports the foll ow ng
opi nion. Propiconazole undergoes fairly slow m crobial

degradation in aerobic conditions in soil, sedinment and
wat er. Under anaerobic conditions propiconazole will be
persistent. A major degradation product of propiconazole

al so undergoes m crobi al degradation only slowy.
Phot ochem cal transformation of propiconazole occurs in water
but the rate of this process in natural waters is not known.

V\hen applied at | abel rates, Bropiconazole I S not expected to
pose a direct hazard to wild birds or mammls, or terrestrial
and aquatic invertebrates. O concern is the high toxicity
of propiconazole to sone algal species. Because wetl and
areas are inportant habitats for wildlife, the integrity of
wet | and areas nust be maintained. A buffer zone of 15-m

wi dt h shoul d be used around all wetland areas so that

propi conazole will not enter these sensitive ecosystens.

8.2 Environnental Chenmistry and Fate

The solubility of propiconazole in water at 20°Cis |1 O ng/L,
t he octanol -water partitioning coefficient is 4500, and the
vapour pressure is 1.3 x 104 Pa (=10"°* mm Hg). The air-water
di stribution ratio or Henry's Law constant is very |ow

vol atilisation of propiconazole fromwet substrates wll be
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| ow. Hydrolysis of propiconazole in water does not occur
under environnentally-rel evant conditions.

Propi conazole is strongly adsorbed to nost soils. In

| aboratory | eaching studies on four soil types (sandy soil,
sand, silty | oam and sandy | oam) propiconazole did not nove
past the 30-cm zone with nost of the material remaining in
the top 10 cm

Laboratory studies of the degradation of propiconazol e have
shown that, although photochem cal degradation of the

compound wi | I occur in water, the major route of degradation
under aeroblc condltlpns in splls and sedlnents or in nat ur al
waters in darkness, will be mi crobial. The initial

hal f-1ives (50% decline times) of propiconazole in these

| aboratory studies ranged from several weeks to a few nonths:
some of the transformati on products (in particul ar
1,2,4-triazole) formed during these experinents have
half-lives in that same range. Under anaerobic conditions no
m cr obi al degradati on was found. There is no definitive

evi dence concerning the rate of photochem cal degradation of
propi conazole in natural waters: the persistence of the
parent conpound and its major transformation products in such
conpartnents is, therefore, unknown.

St udi es of the dissiPation of propiconazole in field plots on
a silt loamsoil confirmthe |aboratory finding that

propi conazole itself remains in the upﬁer | ayers of the soil.
The question of possible |eaching of the transformation
product 1,2,4-triazole to greater depths is unresolved in the
absence of both | aboratory studies of its |eaching potenti al
and nonitoring of its occurrence in the field. However, the
behavi our of 1,2,4-triazole in extraction procedures for soi
sanpl es suggests that it would be strongly retained by soi
under environnental conditions.

Propi conazole is formul ated as an enul sifiable concentrate
for spray application to the crop. There is, therefore, a
potential for contam nation by spray drift of sensitive
environments (wetlands, surface waters) near treated areas.
Si nce propiconazole will be retained by adsorption in the
surface soil on which it falls, it could be transported from
a treated area on particulate matter in runoff water. The
amount of propiconazole that reaches the soil surface wll
depend on the growt h stage of the croP to which it is applied
and on the weather (especially rainfall) in the period soon
after application. In clear weather and with a

wel | - devel oped stand nost of the sprayed fungicide will be
intercepted by the plants and will dissipate by evaporation
or by absorption and nmetabolismin the plant. Early rainfall
may sufficiently wash off the applied fungicide onto the soi
SO0 as to necessitate the recomended re-application.
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8.3 Environnental Toxicol ogy

WIld Birds. The acute toxicity of propiconazole to birds is
|l ow. The acute oral LDs, to 5-day-old Peking ducks was
greater than 6000 ng/kg. The acute oral LDs; to adult
Japanese quail was found to be 2223 ng/ kg.

ExFosure of birds through ingestion of contam nated food is

unlikely to cause nortality. When fed levels in the diet of
up to 1000 ng/ kg for five days, no nortalities of 5-day old
Peki ng ducks occurred. Simlarly, no nortality of adult

éapanese quai | occurred when fed 1000 ng/ kg diet for five
ays.

Ef fects on avian reproduction are not expected. Studies on
avi an reproduction showed the no-effect [evels to be high, at
300 ng/ kg for the Mallard duck and 1000 ng/ kg for the
Bobwhi t e quai |

Field studies on birds have not been done. G ven the |ow
toxicity of propiconazole to birds, field studies on avian
i npacts seem unwarr ant ed.

WIid Mammals. No wild mammal s were tested. Propiconazole is
of lowtoxicity to the |aboratory mammali an speci es tested.
The acute oral LDy, val ues ranged from 1344 to 1517 ng/ kg for
m ce, rats and rabbits.

Propi conazol e al so has |ow dermal toxicity to rats and
rabbits, the acute dermal LD, s being 4000 ng/ kg and
¢5010 ng/ kg, respectively.

The data suggest that propiconazole is not enbryotoxic or
teratogenic to rats or rabbits.

St udi es using '“C-1abell ed propiconazol e denonstrated that
intragastrically dosed rats can readily netabolize this
conpound. It was shown that 53-67% and 28-46% of the

resi dues were excreted via the urine and feces, respectively.
Only low |l evels of radioactivity were detected in body
tissues at 144 hours after dosing. A simlar pattern of
excretion and accunul ati on was observed in |actating goats.

WIld mammal s have the potential of being exposed dernally,

t hrough i nhalation and orally (chronic dietary). Wen
applied at field rates, it is not expected that wild mamual s
wll be at risk due to exposure to propiconazol e.

Anphi bi ans and Reptiles. No data are available to evaluate
the risk to anphibians and reptiles fromthe use of
pr opi conazol e.

Aquatic Invertebrates. Propiconazole is not acutely toxic to
Daphni a nmagna: the 48-h EGCs, (i mmobilization) of the
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technical material is 11.5 ng/L. The fornul ated product,
Tilt 430 EC, has a higher level of toxicity than the
technical material, the 48-h LGy, being 1.34 ng a.i./L. The
metabolite, 1,2,4-triazole, is considerably |less toxic than
t he parent conpound, the acute 24-h EGC;, bei ng 900 ny/L.

When applied at field rates (125 g a.i./ha), propiconazole
itself is not expected to be directly toxic to Daphnia nagna
ei ther through acute or chronic exposure.

Terrestrial Invertebrates. Under the conditions tested,

propi conazol e does not appear to be toxic to terrestrial

I nvertebrates. Following a 7-day exposure to foliage treated
at 4 tines the proposed | abel rate, four species of

beneficial insects (Anthocoris nenorum Coccygonynus
turionellae, Coccinella septenpunctata and Chrysopa carnea)
showed no observabl e del eterious effects.

Eart hwornms suffered no nortalities during exposure for 28
days to sandy | oam soil containing 20 ng propiconazol e/ kg
soll. The formulation tested was WP | O, however, which Is
different fromthose proposed for use in Canada. |In a study
of exposure for 14 days to 1,2,4-triazole in an artificial
soil substrate, the NOEL was 100 ppm Bi oaccunul ati on of
propi conazol e by the earthworm was not studi ed.

Test results from exposure of bees to technical propiconazole
suggest that this conpound is of low toxicity, but no data
are available fromsimlar studies for conparative purposes.

When applied at field rates, propiconazole is not expected to
be acutely toxic to terrestrial 1nvertebrates.

Soil mcrobial systens. Judged on the basis of nmeasurenments
of the production of CO, under | aboratory conditions,

propi conazol e at concentrations rangi ng nuch above those
relevant to field-use had no significant del eterious effects
on soil mcroorganisnms in two clay | oam soils anmended with
alfalfa nmeal. Simlar absences of significant effects were
foundhin soils amended with either cellul ose, protein, or

st ar ch.

There were no significant effects on the soil nitrification
process as neasured by the conversion of amoniumion to
nitrate, and at realistic concentrations of propiconazole in
t he upper 5 cm of soil, no effects were found on either the
rate of nitrogen fixation by Rhizobiumtrifolii or root
nodul ati on of white clover.

The transformation product 1,2, 4-triazole caused no _
environmental ly significant interference with mneralization
(CO, production) in tw soils amended with alfalfa neal.
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Plants. The effects of technical propiconazole on the growth
of four species of algae were tested, and propi conazol e was
found to be highly toxic. The 11-day EC, for three species
of al gae and the 9-day EC, for a fourth species (Selenastrum
capricornutum were:

26 g/L for Navicula sem nulum (a freshwater diatom;
18 g/L for Skel etonemn costatun1€a mari ne diatom;
6.8 ng/L for Anabaena flos-aquae (a blue-green alga); and
0.72 nmg/L for Selenastrum capricornutum (a freshwater
green al ga)

These results suggest that propiconazole is an extrenely

ef fective al gicide.

Data on the toxicity of the fornulated product to al gae are
not avail abl e, but were requested early in 1985.

In the data submtted, differing experinmental conditions nmake
it difficult to conpare the toxicity of the metabolite
1,2,4-triazole with that of the parent conpound. In the one
avai |l abl e study of the netabolite, algal growth inhibition
was neasured over 5 days only, and on a species whose
sensitivity to propiconazole is unknown. The 5-day EC, for
Scenedesnmus subspi catus was about 1 ng/L.

If a pond less than 1 min depth is directly oversprayed at
the | abel rate of 125 g a.i./L, an initial concentration of
propi conazol e greater than 12 ?/L coul d be expected in the
pond water. The persistence of propiconazole in the water

colum is not known. In addition, the current |abel states
that the conpound should be reapplied if rainfall occurs
wthin two hours of spraying. It is thus expected that the

use of propiconazole near aquatic systens could result in
levels 1n the water that would adversely affect algal
comruni ti es.

Only one study is available to evaluate the risk to aquatic
vascul ar plants fromthe use of propiconazole. The 14-day
ECs, to Lemma gi bba was estimated to be 9 ng/L. Although it
aPpears t hat aquatic macrophytes are |l ess sensitive than

al gae to propiconazole, such an extrapolation is difficult to
make on the basis of one species, whose sensitivity relative
to other species is undefined. Lemna is also known to
respond differently when exposed through a spray rather than
t hrough sol ution.

No data are available to evaluate the risk to terrestri al

pl ants fromthe use of propiconazole. Data produced during
conpany phytotoxicity screens were requested in January 1985,
but no data have been received to date.

Widlife Habitat |npact Assessnent. Wetland areas are
i nportant habitats for several forns of wildlife. To
mai ntain our wildlife resources, it is inportant that the
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integrity of wetland habitats be maintained. Wetland areas
could potentially receive propiconazole through direct spray
or drift. Direct spray of propiconazole at |abel rates is
expected to affect algal conmunities

del eteriously, but it is difficult to assess the |long-term
i npacts to various consuner |levels, of a kill or species
shift in the primary producer level. Protection of aquati
habitats fromthe risk presented by the use (and especiall
by aerial application) of propiconazole near surface water
requires that a buffer zone of 15-m be specifi ed.

c
y
S

Fl SHERI ES AND OCEANS CANADA:
FI SH AND FI SH HABI TAT STUDI ES SUMVARY

The 96-h LG, to bluegill sunfish of the 430 EC fornul ati on of
propri oconazol e and rai nbow trout ranged from one to

five ng a.i./L. For Daphnia magna, the 48-h LC,, of the active

i ngredi ent al one was about 11.5 ng/L. For the 430 EC formul ation
the 48-h LGy, was about 3.2 ng/L (1.3 ng/L of a.i). Either one of
the other ingredients in the fornulation is nore toxic to D.
magna than the active ingredient, or there is an additive or
synergi stic effect between the active ingredient and one or nore
of the other ingredients. The reasons for the observed

di fferences should be investigated.

The normal application frequency is annual or bi-annual, although
r epeat apﬁlications must be made in the event of precipitation
within 2 hours of the original application. The recommended
application rate is 125 g a.i./ha. Accunulation factors which
woul d |l ead to concerns regarding fish as food are not seen as
bei ng a problem unl ess unusually high use frequencies occur.
Accunul ation rates in bluegill sunfish exposed to 1 ng/L of the
radi oactively tagged active ingredient resulted in

bi oconcentration rates of 24 tinmes over a 28-day period. Once
the fish were noved to uncontam nated waters total depuration was
achi eved in 14 days.

The active ingredient is sonewhat persistent with a half-life in
soils of 70 days at 20°C. Sinul ated pond studies (25°C) with the
parent conpound indicated a half-life of 70 days in water and
sediment with an extended half-life of 100 days toward the end of
t he experinents.

There m ght be concerns if aerial applications were carried out
wi t hout strict enforcement of buffer zones or if direct
overflights of shallow water bodies were to occur. The current
| abel strictly forbids aerial application.

Regardi ng the maj or metabolite (1,2,4-triazole): the 96-hr LGCs
for trout is 760 ng/L, the 5 day EC,, for algae is 6.3 ng/L, and
the 24 hr EGC,, for Daphnia nmagna is 900 ng/L. Laboratory studies
of Lts degradation in soils (25°C) indicated a half-life of 14
weeks.
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Nei t her the parent conpound nor the major netabolite penetrate
soils deeply and thus little if any ground water contam nation
woul d be expected. Detectable |evels of both active ingredient

and the triazole netabolite were sel dom observed chem cally bel ow

the 5-cmsoil depth. It was only with the use of radi ochem ca
tracers that the presence of either was noted below 20 cm

Expected concentrations in aquatic habitats are understandably
unpredi ctable fromboth the data presented and the actual use of

the product. Strict adherence to instructions on the | abel
shoul d m nim ze the chances of the active ingredient reaching
fish habitat.

Therefore, the use of the Tilt 430 EC fornmulation is acceptable to
Fi sheri es and Oceans Canada at this tine. However, another

formul ation currently ternmed 250 EC, has been suggested by the
proponent. Because the fornulations are so different, this
Departnment will require further data on Tilt 250 EC.

Pl ease direct all inquiries regarding Propiconazole to
Dr. Adrian Carter, Associate Director, Plant Di sease Control Section.

Oct ober 15, 1987
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