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FOREWORD

CLOFENTEZI NE

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

cl ofentezi ne, a Decision Docunent has been prepared. This docunent
reflects input fromspecialists within Agriculture Canada and key

i nterdepartnental advisors. Based on the reviews of all avail able
information and in consideration of its agronom c benefits to Canadi an
orchardi sts, a regul atory decision has been made to grant registration
for clofentezine and the end-use product Apollo SC

J. Vakenti
Pesticides Directorate
Agri cul ture Canada
Otawa, Ontario
K1A 0C6

Decenber 7, 1989
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CLOFENTEZI NE

SUMVARY

The purpose of this docunment is to provide a summary of the data
reviewed and outline the regulatory action on the active

i ngredi ent clofentezine and the end-use fornul ati on Apollo SC
contai ning 500 g active ingredient per litre.

Agricul ture Canada, with the assistance of advisors from

Envi ronment Canada, Health and Wel fare Canada and the Depart nent
of Fisheries and Oceans has conpleted a review of the avail able
dat a supporting clofentezine and Apollo SC. The data base is
consi dered conplete with respect to current regul atory data
requi rements.

An orchard occupational exposure study conducted with Apollo SC

i ndi cates that the margi ns of safety for hepatic function changes
are very | ow but considered adequate because exposure to users is
once per year. Protective clothing neasures outlined on the |abel
must be foll owed during m xing/loadi ng/application (ML/A) and

cl ean-up operations.

Consuner dietary exposure to apples treated with Apollo SC is not
a concern. Residues of clofentezine at harvest will not exceed
0.01 ppmfroma single application at |abel rates when used from
dormancy to first cover.

Cl of entezine technical and its fornul ated product, Apollo SC are
unlikely to pose an acute or chronic hazard to wildlife during use
on apples. In addition, wildlife food resources and habit at
shoul d not be affected due to the low toxicity of Apollo SC to
aquatic and terrestrial invertebrates, and al gae. Cl ofentezine
has been shown to be non-persistent to noderately persistent in
soil under both |aboratory and field conditions and non-persi stent
in water under |aboratory conditions. Dissipation in orchard
litter is fairly rapid following a single early-season
application. The results of both | aboratory and field studies

i ndicated that clofentezine will not |each through soil. There is
little likelihood of adverse effects on fish and fish habitats
associated with the proposed use pattern for Apollo SC

A review of agronom c and econonic benefits of cl ofentezine
centres on providing effective mte control on apples. The
control of mtes, such as European red mte, is particularly
important to fruit growers because of the adverse effects the

m tes can have on yield and product quality. Apollo SC has been
extensively tested in Canada and can maintain mte numbers bel ow
econom cal ly damaging | evels through a full season. A desirable
attribute of this product is the selective activity between

pl ant-feeding and predatory mtes. Apollo SCis expected to play
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a promnent role in integrated pest nmanagenent prograns
establ i shed in Canadi an appl e producing areas. As well, the
availability of Apollo SC will conplenment the use of other
registered mticides/insecticides in resistance nmanagenent
prograns bei ng devel oped for mtes.

PESTI Cl DE NAME AND PROPERTI ES

2.1 Pesticide Nane

Common Name: cl of ent ezi ne

Chem cal Nanme: 3, 6-bis(2-chlorophenyl)-1,2,4,5
tetrazine

Trade Nane: Apoll o SC

CAS Regi stry No: 74115-24-5

2.2 Physical and Chemi cal Properties

Empirical Forrmula: Cl14H3Cl 2N4
Mol ecul ar Weéi ght : 303

Physi cal Form Magenta solid (technical and pure
mat eri al )

Qdour : Qdour | ess

Mel ting Point: 179-182°C (technical material)

Vapour Pressure: 1.3 x 10~7Pa @ 25°C

Oct anol / Water parti -

tion coefficient 1353 (l og Kow = 3.1)

(Kow) :

Sol ubi lity: <2-130 ng/L in water

<0.5 g/1 OO in acetone
59/1 COnL in chloroform
<0.1/100m in ethanol

Specific Gavity: 1.51 gm nmL (technical), 1.18 g/nL
at 20° (Apollo SC

Stability: At tenperatures bel ow 30°C,
technical is stable for at | east
three years.

DEVELOPMENT AND USE HI STORY

Cl ofentezine is manufactured by Schering AG (fornmerly FBC
Limted), United Kingdom In Canada, product devel opnent has been
carried out by Nor-Am Chem cal Conpany and United Agri-Products
(formerly Pfizer Agricultural Products). Nor-Am Chem cal Conpany
of WI m ngton, Delaware, United States is the registrant in Canada
for both technical clofentezine and the end-use fornulation,
Apol | o SC.

Cl ofentezine is currently registered for use in 25 countries,
i ncludi ng Australia, New Zeal and, France, CGernmany, |srael, Spain,
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Switzerland and the United Kingdom International tolerances have
been established for crops such as citrus (0.5 ppm, cucunbers
(1.0 ppm, currants (0.1 ppm, grapes (0.2 ppm), pone fruits (0.5
ppm, stone fruits (0.2 ppm and strawberries (2.0 ppm. It has
recently been registered in the United States on pears with a
tolerance of 0.5 ppm established by the Environnental Protection
Agency ( EPA).

Cl ofentezine is a tetrazine conmpound showi ng specificity as an
acaricide, and has long residual activities. It acts primarily as
an ovicide but has sone effects against notile stages. This
conpound does not appear to affect predatory mtes or benefici al

i nsect species in field experinments.

TOXI COLOGY

An extensive toxicol ogy data package was submtted by the

regi strant, Nor-Am Chem cal Co. The follow ng data were
considered in the assessnent of potential human health hazards and
the follow ng status report prepared by Health and Wel fare Canada
was considered in our regulatory decision on clofentezine.

4.1 Summary of the Toxicological Data Base for Cl of entezine

a) Acute Studies (technical):

Techni cal cl of entezi ne

Oral LDs:
Rat: >3200 ng/ kg body wei ght (b.w)
Mouse: >3200 ng/ kg b. w.
Hanster: >3200 ng/ kg b.w.
Dog: >2000 ng/ kg b.w
Der mal LDxg:
Rat: >1320 ng/ kg b.w
. P. LDs:
Rat: 800 ng/kg b.w.

Primary Irritation:

Skin, Guinea pig: slightly irritating
Eyes, Rabbit: slightly irritating

Dermal Sensitization:

Gui nea pig: |ow grade sensitizer
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Apoll o SC

Oral LDsp:
Rat: >5000 ng/ kg b.w.
Der mal LDs:

Rat: >5000 ng/ kg b.w.

Primary Ilrritancy:

Skin, guinea pig: mldly irritating
Skin, rabbit: slightly irritating

80 WP Fornul ati on

I nhal ation LGCg:

Rat: (6-hr): >1.5 ng/L of air

b) Short-term Studies

i)

i)

90-Day Rat: A 90-day dietary feeding study in the
rat, using levels of 0, 40, 400 and 4000 ppm

I ndi cated a no observable effect |evel (NOEL) of 40
ppm (2 ng/ kg b.w. /day) based on hair loss at this

| evel and a decrease in body weight gain and food

consunption, increase in |liver and kidney weights,
decrease in Hgb and MCH, increase in total protein,
al bum n, chol esterol, decrease in AST and an

I ncrease in the incidence of centril obul ar

hepat ocyte enl argenent observed at the next highest
dose | evel of 400 ppm (20 ng/ kg b.w. /day).

90-Day Dog: A 90-day dietary feeding study in dogs
using levels of 0, 3200, 8000 and 20000 ppm

i ndi cated a NOEL of 3200 pm (80 ng/ kg b.w. /day)
based on an increase in relative liver weight in
femal es at the next highest dose of 8000 ppm (240
ng/ kg b.w./day). At the highest dose of 20,000 ppm
(600 nmg/ kg b.w./day) relative thyroid as well as
liver weights were increased.

| - Year Dog: A one-year dietary feeding study in
dogs, using levels of 0, 50, 1000 and 20000 ppm

i ndi cated a NOEL of 50 ppm (1.72 ng/kg b.w. /day)
based on an increase in serum chol esterol,
triglycerides and |liver weight observed at the next
hi ghest dose of 36 ng/kg b.w./day. At the highest
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dose, there was also an increase in adrenal and
thyroid weights, an increase in al kaline phosphat ase
and an increased incidence of enlargenent of the
periportal hepatocytes with cytoplasmc

eosi nophi |l i a.

c) Chronic Toxicity/ Oncogenicity Studies

i)

Rat: In the rat study, groups of 50 mal e and 50
female rats were fed diets containing 0, 10, 40 or
400 ppm cl ofentezine for 118 weeks. Supplenmentary
groups of 20 male and 20 female rats were fed
simlar diets and were sacrificed after 12 nonths of
treatment. A no observable adverse effect |eve
(NOAEL) of 40 ppm (2.0 mg/ kg b.w /day) was
denonstrated. At the highest dose (20 ng/kg
b.w./day) there was a slightly increased nortality
in males, a slight decrease in erythroid paranmeters
in femal es, an increase in free T, levels in nales
and in cholesterol levels in females, and an
increase in liver weight in males and femal es.
Treatnment -rel ated hi stopat hol ogi cal changes at the
hi ghest dose included effects on the kidney

(gl omerul o-tubul ar nephropathy)in females, liver
(centril obul ar hepatocyte enlargenent) in males and
femal es, spleen (pignent deposition) in femles and
thyroid (agglonmeration of colloid), increase in
beni gn and malignant follicular cell tunours: (2,2,2
and 8) in males only.

Mouse: In the nmouse study, groups of 52 males and
52 femal es received diets containing 0, 50, 500 and
5000 ppm cl of entezine for 105 weeks. A NOAEL of
500 ppm (54 ng/ kg b.w. /day) was denonstrated, based
on an increased nortality (femal es), decreased body
wei ght (mal es), increased |iver weight (males and
femal es), and an increase in the incidence of

eosi nophilic foci/area of hepatocytes (fenales)
observed at the next highest |evel of 550 ngy/kg
b.w./day. At the 54 ng/kg b.w. /day (m d dose)

| evel, an increase in eosinophilic foci/area of
hepat ocytes was noted (3, 3, 7 and 9 in the control,
|l ow, mid and high dose groups). However, this was
the only treatnent-rel ated effect noted at this

| evel, and no trend to an increased incidence of
beni gn or malignant |iver tunmours was observed. It
is not considered to be of sufficient concern to

| omer the NOAEL to the | owest dose tested, i.e., 5
mg/ kg b. w. /day).



d)

f)

9)

Repr oducti on

In a two-generation, two litters per generation
reproduction study, groups of 30-40 male and fermale rats
received diets containing 0, 4, 40 and 400 ppm
clofentezine. No direct effects on reproduction were
observed. The NCEL in this study was 40 ppm (3. 47 nyg/ kg
b.w. / day) based on decreased body wei ght in danms, an
increase in relative liver weight and an increase in the
i nci dence of histopathol ogical alterations in the liver
of danms, and a decrease in pup and litter weights,
observed at the highest |evel tested of 400 ppm (34.9
ng/ kg b. w. /day).

Ter at ol oqgy

i) Rabbit: In a rabbit teratol ogy study, groups of 14
pregnant rabbits received daily oral doses of O,
250, 1000 and 3000 nmg/ kg b.w./day fromday 7 to 28
of gestation. No evidence of teratogenicity was
seen. A NOEL of 1000 ng/kg b.w. /day was
denonstrated, based on decreased maternal weight
gai n and decreased foetal and litter wei ght observed
at the highest dose tested (3000 ng/ kg b.w. /day).

i) Rat: In a rat teratol ogy study, groups of 34

pregnant rats received daily oral doses of 0, 320,
1280 or 3200 ng/kg b.w./day fromday 7 to 20 of
gestation. No evidence of teratogenicity was noted.
A NOEL of 1280 ng/kg b.w /day was denonstrat ed,
based on maternal toxicity (decreased body weight,
| i ver pathol ogy) at the highest dose of 3200 ng/ kg
b.w. /day.

Mut ageni city

Point Mutation: Bacterial - Ames - negative
Mammal i an - Mouse Lynphoma -
negative

Gene Conversion/Mtotic Reconbination (Yeast) - negative

Chronmosomal Aberration: Muse M cronucl eus - negative
Dom nant Lethal: negative

Met abol i sm

Ext ensi ve netabolism studies in nunerous species
denonstrated that clofentezine is rapidly excreted in the
feces (80% and urine (20% at | ow doses (0.1-10.0 ng/kg
b.w. per day). Faecal excretion appears to be due to
biliary excretion rather than |ack of absorption. No sex
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h)

di fferences were apparent. Metabolismis qualitatively
simlar in all species with quantitative differences
occurring between baboons and rodents. The mgjor route
of metabolismis ring-hydroxylation (in baboons) or the
replacement of a chlorine atomby a nmethyl-thio group,
followed by ring-hydroxylation (in rodents). Liver and
ki dneys were the only major organs to contain significant
amounts of radioactivity. No increase in radioactivity
was observed in thyroid tissue.

Der nal Absorption/Penetration Study

In a rat study following a single dernmal application of
4.8, 44.0 or 180 ng/kg b.w of radio-Iabelled

cl ofentezine, approximtely 30% of the | ow and m d dose,
and approximately 10% of the high dose was found in the
skin of the application site, after a site wash at 10
hours post-application. Over the 10-hour exposure period
|l ess than 1.0% of the applied dose was excreted, all via
the urinary route. Since the study was term nated at 10
hours and the fate of clofentezine bound to skin was not
determ ned, a conservative estimte of systemcally
avai l abl e cl ofentezine would be 30% of the dermally
appl i ed dose.



STUDY

Summary of Pivota

Toxi col ogi cal St udi es

NCEL or
NOAEL
ny/ kg

b. w. / day

LOAEL

g/ kg
b. w / day

ADVERSE SAFETY
EFFECTS FACTORS

ny/ kg
b. w. / day

| -year dog

chronic toxicity

oncogeni city
(rat)

oncogeni city
(rmouse)

reproducti on
(rat)

Ter at ol oqy:

rabbi t

rat

1.72*

54

3. 50*

1000*

1280*

*  NCEL
** NOAEL

36

20
2. 0**

550

35.0

3000

3200

increase in chol esterol, 100
triglycerides, liver
wei ght

decrease in erythroid 1000
paraneters, increase in

free T, chol esterol

liver weight; non

neopl astic | esions of

the liver, thyroid, spleen

and ki dney, benign and

mal i gnant thyroid tunours

(2, 2, 2, and 8).

increased nortality 100
decreased body wei ght,

increased |iver weight,

and i ncreased incidence

of eosinophilic foci in

the liver.

decreased body wei ght, 100
increased |iver weight

and |iver histopathol ogy

in dans, decreased pup

and litter weights.

decr eased nat er nal 100
wei ght, decreased

foetal and litter

wei ghts.

decrease nat ernal 100
wei ght, liver
pat hol ogy i n dans.

0. 02

0. 002

0. 03

10

128



.2

Concl usi on

A safety factor is recomended for risk assessnent based
primarily on the chronic toxicity/oncogenicity study in the
rat.

A NOAEL of 2 ng/kg b.w. /day was denonstrated. At the highest
dose (20 nmg/ kg b.w./day) there was a slight decrease in
erythroid paraneters in females, and an increase in

chol esterol levels in femal es, and an increase in liver

wei ghts in males and femal es. Treatnent-rel ated

hi st opat hol ogi cal changes at the highest dose included
effects on the liver (centrilobular hepatocyte enlargenment)
in mal es and females, thyroid (aggloneration or colloid),

i ncrease in benign and malignant follicular cell tumours (2,
2, 2, and 8) in males and spleen (pignment deposition) in
femal es.

Wth regards to the increased incidence of follicular cell
tumours of the thyroid, the follow ng considerations were
made:

i) The increase is statistically significant for trend
(P = 0.0023) and Fisher's Exact Test (P = 0.048) for
mal i gnant and beni gn tunours conbi ned. Because
follicular cell tumours of the thyroid are
frequently observed, a "P" value of <0.01 should be
achieved if the effect is considered to be treatnent
related. A positive trend test, for a commonly
occurring tumour, is not considered to indicate
undue concern;

i) The historical control data is |limted to two ot her
studies. However, in one of these studies conducted
concurrently with the clofentezine study, 4
mal i gnant follicular cell thyroid tunours were
observed in a treated (m d dose) group conpared to 5
observed in the high dose group treated with
clofentezine. Furthernore, the incidence of
follicular cell tumours in the historical controls
of studies conducted at FBC was higher than in the
hi storical controls of studies conducted at other
| abor at ori es;

1) None of the tumours in the clofentezine study were

observed prior to the term nal sacrifice;
i V) No net astasis had occurred;

V) There was no treatment-related follicular cel
hyper pl asi a noted; and
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Vi) Results of nutagenicity and genotoxicity tests were
negative.

It is concluded that the tunmour incidence data do not
denonstrate that clofentezine induces the devel opment of
thyroid tunours.

FOOD RESI DUE STUDI ES AND DI ETARY EXPOSURE

5.1 ADlI Assessnent

5.

2

The recommended ADI for clofentezine is 0.002 ng/ kg b.w /day
based on the use of a 1000-fold safety factor applied to the
NOEL of 40 ppm (2 ng/ kg b.w./day) observed in the
carcinogenicity study in the rat.

Di etary Exposure

Appl e netabolism data indicates that clofentezine degrades
only very slowy after application. Mgration of residue
into the fruit is also very slowwith the majority of the
resi dues absorbed remaining in the peel. Degradation
products were indistinct and nunerous. The principal free
nmet abol ite, at about 4% of the total peel or fruit residue,
was identified as 2-chlorobenzonitrile while the principal
bound nmetabolite was identified as 2-chl orobenzoic acid after
acid digestion. 1In all cases, the major extractable
conponent was parent cl of entezine.

Due to the stability of the clofentezine residues, analytical
met hodol ogy has been devel oped to neasure parent only. Due
to the aromatic nature of cl ofentezine, analytical

met hodol ogy i nvol ves extraction, partitioning, clean up, and
analysis by HPLC with an internal standard using detection by
UV at 268 nm The detection limt is reported as 0.01 ppm
with recoveries averaging greater than 90% It is expected
that analysis for parent clofentezine can be incorporated
into general screening procedures for use by the Health
Protection Branch, Health and Welfare Canada.

Canada and U.S. residue data indicate that residues of

cl ofentezine at harvest will not exceed 0.01 ppm when a
single application of up to 0.30 kg active ingredient
(a.i.)/ha (maxi mum | abel rate)' clofentezine is used from
dormancy to first cover. The theoretical daily intake (TDI)
fromthis use on apples would not exceed 0.00001 ny/kg
b.w./day and even if residues up to 0.1 ppmin apples were
al l owed, the TDI woul d not exceed 0.00013 ng/ kg b.w. /day.
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5.3 Risk Assessnent

A 1000-fold safety factor is used on the NOEL of 2 ng/kg
b.w./day rather than a 100-fold because of uncertainties
related to the significance of the thyroid effects.
Therefore, the ADI is 0.002 ng/kg b.w/day.

Even using a residue |limt of 0.10 ppm on apples, the TDI
woul d not exceed 0.00013 ng/ kg b.w. /day or 7% of the ADI of
0.002 ng/ kg b.w. /day.

6. OCCUPATI ONAL EXPOSURE

6.1 Exposure Assessnent

An exposure study entitled "Exposure of Spray Operator to
Cl of entezine during Airblast of Apollo SC to Apple and Pear
Trees" was submtted by the registrant.

a) Six workers were nonitored for dermal and inhal ation
exposure to clofentezine (Apollo SC, a suspension
concentrate) during m xing/loading and spraying for a
full day. Apollo was applied to the fruit trees by
ai rblast spraying at a rate of 0.26 |b a.i./acre or 0.3
kg a.i./ha. Wrkers wore cotton/polyester coveralls over
their normal clothes, a baseball type cap and nitrile
gl oves. Open cab tractors were used. The fornulation,
application rate and practices were conparable to the
Canadi an situation. Only one application per season on
apples is recommended on the Canadi an | abel .

1 It should be noted the maxi num | abel rate is likely to be used
only under exceptional conditions. It is anticipated that a rate
of 0.15 kg a.i./ha will typically be used comercially.

Der mal exposure was cal cul ated fromthe dermal deposition
val ues of clofentezine from both outside and inside
patches. Hand rinses were used to assess deposition to
hands protected by nitrile gloves. C ofentezine
extracted fromnitrile gloves represented the exposure to
unpr ot ect ed hands.

Most apple orchards in Canada are | ocated in Quebec,
Ontario, British Colunbia and Nova Scotia. W have
assunmed that the average size of a Canadi an apple orchard
is about 20 hectares (ha). Based on the estinmated daily
exposure values derived fromthis study, exposure to
clofentezine by a typical 70 kg Canadi an orchard farner
treating 20 ha at the maxi num application rate and
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weari ng short sleeves and | ong pants would be 1.0 ng/kg
b.w./day (wearing gloves) and 1.2 ng/kg b.w./day (w thout
gloves). This is assum ng a 100% dermal penetrati on and
absorption (Table 1). Based on a rat dermal penetration
study (single application), a 30% correction factor was
applied to the total exposure values (Table 1).

Table 1

Esti mat ed Exposure (Dernml and | nhal ation) to Cl of entezi ne by
Canadi an Orchard Farners (M xi ng/Loadi ng and Sprayi ng)

Esti mat ed Exposure Esti mat ed Exposure
Derived fromthe To Canadi an Orchard
St udy Far mers

(mg/ kg a.i.) (rg/ kg b.w. /day)*

100% Absorp. 30% Absor p.

Pr ot ecti ve Cl ot hi ng

Short Sl eeves;
No d oves 14. 1 1.2 0.4

Short Sl eeves;
Nitrile d oves 11. 2 1.0 0.3

Coveralls; Long
Sl eeve Shirts;
Nitrile d oves 7.2 0.6 0.2

* Based on a farmer (70 kg) wearing |long pants and short sl eeves and
m xi ng, |oading and spraying the maxi mnum application rate (0.3 kg
a.i./ha) to a 20 ha orchard in one day (6 kg a.i. total).

It should be enphasi zed that cl eanup procedures which can lead to
significant dermal exposure were not nonitored in this study.
Furthernore, the validity of using nitrile gloves as a collection
medi um i s unknown.

6.2 Risk Assessnent-Occupati onal Exposure

The cal cul ati ons of theoretical margin of safety (MOS) for

t he toxicol ogi cal endpoint of concern are presented in Table
2, using a NOEL of 2.0 ng/kg b.w /day as suggested in the
toxi cological review. This NOEL | evel was established from
the rat chronic/ oncogenicity study.
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Table 2

Clofentezine, Margin of Safety Cal cul ati ons Based on
Der nal Deposition and I nhal ati on Exposure for ML/A Tasks

Theoretical Margin of Safety*

Toxi col ogi cal Short Sl eeves Short Sl eeves Ful
Endpoi nt and Wt hout d oves Wth G oves Protective
Correspondi ng Cl ot hi ng**
NOEL

reversi bl e hepatic
function change
(2 mg/ kg/ b.w.) 5 7 10

* Use total exposure value with 30% absorption on 70-kg nman
** Coveralls, long sleeved shirt and gl oves

These cal cul ated margi ns of safety (MOS) are very | ow even
with protective clothing. However, several mtigating
factors have to be consi dered.

i) The NOAEL was derived froma lifetinme feeding study and
was based on reversible hepatic function changes at the
next hi ghest dose | evel.

ii) Worker exposure will be short-term (nost likely only
once a season, 1 day/year) and primarily by the dernal
rout e.

iii1) The denonstrated reversibiltiy of the hepatic changes as
well as the flat dose response over a very w de range of
dose-l evels has also to be considered as a mtigating
factor.

iv) The estimated exposure val ues assumed a 30% der nal
absorption of clofentezine. This may be a conservative
estimate since the major portion of the absorbed dose
was found locally in the skin (application site) after
10 hours.

These MOS's are therefore considered adequate if the
follow ng conditions are net:

i) Exposure to users will be only once per year
ii) Protective nmeasures will be taken to m nimze exposure,
i.e., a broad-brinmed hat, |ong-sleeved coveralls and
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apron (or a non-perneable rainsuit) and suitable
chem cal resistant gloves to be worn during
m Xxi ng/ | oadi ng/ application and cl ean-up procedures.

ENVI RONVENTAL CHEM STRY AND FATE

The follow ng review and eval uati on by Environnent Canada
(Conservation and Protection Service, Canadian WIldlife Service)
was based on the proposed use pattern on appl es.

7.

7.

1

2

Physi ochem cal Properties

The vapour pressure at 25°C was extrapol ated usi ng

Cl apeyron-Cl ausi us analysis and found to be 1.3 x 107 Pa.
This result indicates that clofentezine is unlikely to

di ssipate in the environnent by volatilization.

The octanol /water partition coefficient for clofentezine was
reported to be 1353 (log Kow = 3.1). The accuracy of this
value is questionable since it was based on neasured
concentrations of clofentezine in the agqueous phase which
were well above the solubility imt in water (see Section
8.7 for further discussion).

Cl of entezine was found to be essentially insoluble in water.
The results of various determ nations indicated that the
solubility of clofentezine in water is <40 ppb.

Tr ansf or mati on

Cl ofentezine will undergo base-catal yzed hydrol ysis. The

hal f-lives for hydrolysis were reported to be approximtely 4
hours at pH 9, 34 hours at pH 7 and 249 hours (10 days) at pH
5. Because of various difficulties in conducting hydrolysis
studies due to the |low water solubility, the accuracy of
these half-lives is uncertain. However, it can be concl uded
fromall the evidence provided that hydrolysis of

cl ofentezine occurs fairly rapidly at environnmentally

rel evant pH s.

Phot ot ransf ormati on studi es indicated that clofentezine can
undergo phototransformation quite readily in water, but is
relatively stable to light on a soil surface.

Bi ot ransformati on studi es showed that cl ofentezine residues
wi Il dissipate in soil by binding, by biotransformtion and,
nost probably, by hydrolysis. Under aerobic soil conditions
in the | aboratory, the DT, for clofentezine ranged from4 to
8 weeks at 22°C and 9 to 14 weeks at 15°C. Under anaerobic
conditions (flooded soil), clofentezine appeared to be nore
readily bound to soil and less readily transformed than under
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7.

aerobic conditions. Mneralization of clofentezine residues
to CO, proceeded rapidly in aerobic soils, but ceased when
soils were flooded. Studies with sterilized soils indicated
that conplete mneralization of clofentezine residues
required full mcrobial activity and that non-biotic
processes (e.g., hydrolysis) may be inportant in the

transformation of clofentezine in soil. Studies conducted in
the | aboratory with freshly coll ected sedi nent/water sanples
i ndicated that clofentezine will partition readily into
sedinments and will be readily transfornmed. The DTs' s of

extractabl e cl of entezi ne resi dues from both sedi nent and
wat er in these sanples were <7 days.

In biotransformati on studies no transformati on products were
observed that were both major and persistent. However, in
aqueous phototransformati on studi es conducted under sterile
conditions, the transformati on product, 2-chlorobenzonitrile,
was observed to accunul ate, accounting for 75% of the
recovered radioactivity by the end of a 31-day sunlight
exposure period. In dark controls, this transformation
product al so accunul ated over the study period, but accounted
for a maxi num concentration of only 6% by the end of the
study. On a soil surface treated with 14C-cl of ent ezi ne,
2-chl orobenzonitrile accounted for 5.5% of the applied

radi oactivity after exposure sunlight over a period of 31
days. In hydrolysis studies, 2-chlorobenzonitrile was
observed in sanples taken at approximtely 1.5 half-lives for
cl of entezi ne hydrol ysis and accounted for approximtely 6% of
the recovered radioactivity. 1In non-sterile, aerobic soil
sanpl es and in sedinent/water m crocosns incubated in the
dark, 2-chlorobenzonitrile was not observed, which my

i ndicate that the conmpound is rapidly biodegraded, strongly
adsorbed, or fornmed only in undetectable quantities.

Further information was provided to show the probable fate of
2-chl orobenzonitrile in the environment. The transformation
of sim |l ar compounds, bronoxynil and dichl obenil, in which
nitrite groups are hydrolyzed to correspondi ng am des and
then further hydrolyzed to the acid and then CO2, suggests a
simlar route for 2-chlorobenzonitrile. Because of (1) the

| ow potential for nobility of clofentezine; (2) the potenti al
for 2-chlorobenzonitrile to hydrolyze; and, (3)

2-chl orobenzonitrile was not observed in soil, further
studies are not required at this tine.

Envi ronnental Di ssi pation

Under field conditions in both Canada and the United Ki ngdom
cl ofentezi ne was seen to be non-persistent to noderately
persistent in soil, with DTg' s rangi ng between 19 and 73
days. In soil surface litter in a B.C orchard, clofentezine
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appeared to be non-persistent follow ng an early season
application. However, sone additional information concerning
experimental design was necessary to substantiate these
observations and to define the scope of the submtted

i nformation.

The results indicate the clofentezine should dissipate fairly
rapidly in orchard litter followi ng the proposed single
ear| y-season applications.

The results of both |aboratory and field studies indicated
that clofentezine will not |each through soil.

ENVI RONMENTAL TOXI COLOGY

The submitted studies indicated that clofentezine is of |ow
toxicity to earthworns, soil mcroorgani snms, honey bees, and

i ndi cator species of fish and aquatic invertebrates. Clofentezine
was stinulatory to algae at | ow concentrations, possibly by acting
as a source of nitrogen. No algal growth inhibition was observed.

The bioconcentration factor for clofentezine in bluegill sunfish
was reported to be 430. The depuration of residues fromthe fish
was rapid with 88% being elimnated after three days fromthe
cessation of exposure.

The submtted information indicated that clofentezine would not be
directly toxic to the follow ng beneficial predators and

parasites, sone of which are inportant in integrated pest
managenment in orchards: Tyhl odronus occidentalis, Phytoseilus
persinmlis. The safety of clofentezine to Typhlodronmus pyri was

al so shown, however, there was sonme evidence which suggested a | ow
| evel of nortality in eggs and nynphs of this predator for seven
days after being sprayed with solution containing 300 ppm

cl of entezine under field conditions.

8.1 WId Birds

The acute toxicity of clofentezine to birds is low. No
nortalities occurred when adult bobwhite quail were given an
oral dose of 7500 ng a.i./kg b.w. Exposure of birds in

or chards through ingestion of food contam nated with
clofentezine is also unlikely to cause nortality. Wen fed
| evel s of up to 20000 ng cl of entezine/ kg diet for five days,
there was no nortality anong 10-day-old bobwhite quail, and
10-day-old mallard ducks.

Clofentezine is reported to be a highly effective bird

repell ent at 10-1000 g/ha. This level is considerably bel ow
that being acutely toxic to birds, and should provide an
additional MOS to avian species. However, no data are

avail abl e to support this.
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Ef fects on avian reproduction have not been studi ed, nor have
any field studies on birds been done. G ven the very |ow
acute toxicity of clofentezine to birds, and its rapid

nmet abol i sm the need for avian reproduction studies and maj or
field assessnent of inpacts on birds seens unwarranted.

Wld Mammal s

Cl of entezine technical is not highly toxic to | aboratory
rats, mce, hanmsters, guinea pigs or dogs. Acute oral LDs
val ues range from 1500 ng a.i./kg for the guinea pig to 3200
ng a.i./kg for the rat, nmouse and hanmster. Simlarly, the
formul ated product, Apollo SC, is also of lowtoxicity, the
acute oral LDs, for the rat being greater than 2100 ng
a.i.lkg.

Usi ng the technical product, the acute intraperitoneal LDs
for the rat is 800 ng a.i./kg.

A stabl e aerosol of Apollo SC could not be nade, thus
i nhal ational toxicity was not calculated for the fornul ated
product. Inhalation of the fornulated product is not
expected to be a mpjor route of exposure to wildlife.

Studi es on the netabolism of clofentezine have shown that it
is extensively metabolized and rapidly elimnated by rats,
rabbits, dogs, m ce and baboons. Cl earance is al nost conplete
wthin two days.

No field studies on wild mammal s have been done. Manmmal s
coul d be exposed either dermally or through their food. At
| evel s of exposure expected follow ng application of Apollo
SC to apple orchards, wild manmal s should be at little risk,
and field studies are not justified at this tine.

Amphi bi ans and Reptil es

No data are available to evaluate the risk to anphi bians and
reptiles.

Aquatic | nvertebrates

Due to the |l ow solubility of technical clofentezine (i.e., 35
ug/L), difficulties were encountered in obtaining LCsO val ues
in aquatic toxicity studies. In a study using Daphni a
magna, 100 ng a.i./L were added to the test vessel, but the
cl of entezine remai ned in suspension; the actual dissolved
concentration was less than 0.14 nmg a.i./L. At this
concentration, nortalities did not exceed those of the
control. A study using the nore soluble, fornulated product,
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Apol |l o SC, however, showed that there were no toxic effects,
measured as i mmobilization, on Daphnia nagna at
concentrations as high as 100 ng a.i./L. The concentration
of the test solution decreased by 50% during the 48 hour
duration of the test due to hydrolysis, however
concentrations still far exceeded that which would occur
assum ng a direct over spray of a shallow body of water
(i.e., 0.0Snmg a.i./L).

Terrestrial |nvertebrates

The formul ated product (50% WP) is of lowtoxicity to worker
honey bees, Apis nellifera. The contact LDy, was greater than
1500 ng a.i./L, and the oral LDs;, was greater than 20 ug/ bee.

One and six nonths after a field application of 372 g a.i./ha
of the 50% WP, no effect on nunmbers of earthworns was
det ect ed.

When cl of entezine technical was applied at 1.0 and 10.0 kg
a.i./ha, no effect on amonification was observed on either
sandy loamor clay soils. Nitrification was slightly reduced
in soils unanended with lucerne and slightly stinmulated in
anmended soils (i.e., organic nitrogen added). These effects,
however, were not significant.

Several studies were done on the effects of the fornul ated
products, (SC, 50% WP and 80% WP), on beneficial predators
and parasites in orchards in Australia, New Zeal and and

Engl and. These popul ations are inportant biol ogical control
agents, and are used in integrated pest nmanagenent prograns.

The two-spotted mte predator Typhl odronus occidentalis, the
spider mte predator Phytoseiulus persimlis, and a whitefly
parasite Encarsia fornpsa suffered little danmage rel ative to
pest mite popul ati ons which were significantly reduced. The
European red mte predators Typhl odronus pyri and Agistenus

| ongi setus, also were favoured over the pest mte popul ation,
al t hough one study showed there is some evidence that
clofentezine is toxic to young T. pyri (i.e., nynph, larva
and egg). This acaricide shows potential for use in

i nt egrat ed pest nmanagenent prograns.

Wldlife Habitat Consi derations

As with studies on aquatic invertebrates (see above),
difficulties were encountered in toxicity tests due to the

| ow solubility of the technical material. 1In a study on the
effect of technical clofentezine on the growth of a green

al ga, Scenedesnus pannonicus, the

no- observabl e-ef fect-concentrati on was estimated to be 32 ug
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a.i./L nomnally, although the actual concentration at the
start of the experinent was an order of magnitude | ess than
expected, i.e., 2.3-3.3 ug/L. At concentrations above the
wat er solubility of the conpound, growth was affected.

A study on the toxicity of Apollo SC to the green al ga

Sel enastrum capri cornutum i ndi cated that algal growth was
stinulated at the higher concentrations tested (16 and 50 ny
a.i/L). An EC;, was not cal cul ated as no effects were
observed at | ow concentrations. This indicator species
suggests that al gae should not be affected should the

formul ated product enter an aquatic system

No studies are available to evaluate the effects of

cl ofentezine or Apollo SC on aquatic vascul ar plants or
terrestrial plants. However, phytotoxic effects were | ooked
for during field trials on the effects of fornul ated

cl ofentezine on predatory mte popul ations. No phytotoxicity
to apple trees was observed. Also, no toxicity to bush lim
bean, Phaseol us |unatus, was observed during tests on the
toxicity of Apollo SC to two-spotted and carm ne spi der

mtes.

The above data suggests little inpact on wildlife habitat
fromthe use of Apollo SC in apple orchards.

Bi oaccunul ati on

Bi oaccunul ati on was studi ed using bluegill sunfish, Lepom s
macrochirus, in a dynam c system Fish were exposed to
approximately 0.018 ng a.i./L at 22°C for 28 days. A plateau
was reached after three days, and the bioaccunul ation factor
was estimated to be 430. Clearance half-life was | ess than
one day.

Bi oaccurnul ation can be predicted fromcorrelations using the
physi cochem cal characteristics of the pesticide such as its
n-octanol : water partition coefficient (Kow and its water
solubility. Clofentezine has a | og Kow of 3.1 and a water
solubility of approximtely 35 ug/L. Based on the

correl ation using Kow devel oped by Veith et al. (1979), the
bi oaccunul ati on factor for fish is predicted to be 86.
Simlarly, using the correlation devel oped by Kenaga and
Goring (1978), based on water solubility, the bioaccumul ation
factor is predicted to be 4000. The discrepancy in

predi ctions my be due to the reported value of Kow. As
reported above this value is suspect. Based on the results
of the bioaccunul ati on study di scussed above, and the | ow
water solubility of clofentezine, the | og n-octanol:water
partition coefficient would be expected to be about an order
of magni tude hi gher than reported.
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Clofentezine is rapidly netabolized by mammal s and fish, with
a clearance half-life of |ess than one day. Manmal s are
unl i kely to bioaccunul ate residues of clofentezine to |evels
causi ng effects.

EFFECTS ON AOQUATI C RESOURCES

The follow ng assessnent of the potential effects of Apollo SC on

fish,

fish habitat and the quality of fisheries resources used as

food was prepared by the Departnent of Fisheries and Oceans.

9.

9.

1

2

Fi sh

Determ nation of the acute toxicity of clofentezine to fish
was confounded by the fact that the LC;, values for this
conpound exceeded its water solubility. For exanple, the
96-h LGC;, for rainbow trout (Salnp gairdneri) was reported to
be >100 ng/L (rmaxi mum nom nal test concentration) at 13-15°C,
under test conditions in which the nmean concentrati on of
total clofentezine (both dissolved and suspended) was
nmeasured at <26 ng/L and the nean concentration of dissolved
cl ofentezi ne was neasured at <0.040 ng/L. In another test,
on bluegill sunfish (Lepom s machrochirus), the 96-h LG

val ue was 0.25 ng clofentezine/L; this concentration
represented the maxi mum solubility of clofentezine, using the
chem cal sol ubilizer Tween 80 to maxim ze the concentration
of the test chemical in water, and resulted in 20% nortality.

No chronic-exposure toxicity testing was undertaken using

cl ofentezine or Apollo SC on fish, although there was no
observed effect of clofentezine exposure on the growth of L.
machrochirus during the 28-day duration of the

bi ocencentration test.

Cl ofentezine, at a mean exposure concentration of 0.018 ng/L,
was concentrated in L. machrochirus, with the whol e-fish
concentration reaching a plateau (7.77 ng cl of entezi nel/ kg
fish tissue) by the third day of exposure and representing a
bi oconcentration factor of 432. The clearance half-life was
| ess than 1 day.

Fi sh Habit at

As with the toxicity testing of clofentezine on fish, testing
of this conpound on p~ahnia magna (a representative fish-food
species) was conplicated by its low water-solubility. Using
nei t her solvents nor solubilizers, the 48-h EC,, was esti mated
to be greater than the maxi num water-solubility of

cl ofentezine (0.10 ng/L, confirmed by neasurenment in exposure
water). By contrast, the 48-h EC50 val ue for clofentezine,
when applied as the nuch nore water-soluble Apollo SC
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formulation to D. magna, was >100 ng a.i./L (also confirnmed
by neasurenent).

No chroni c-exposure toxicity testing of clofentezine on
aquatic invertebrates was undertaken.

Al t hough an EC;, was not determ ned, clofentezine did not
inhibit the gromth of the green al ga, Scenedescnus

pannoni cus, at concentrations up to those representing the
maxi mum sol ubility of the chemcal in water. 1In tests where
attenpts had been nade to enhance the water-solubility of

cl ofentezine, using dinmethyl sulfoxide as a solubilizer, a
slight negative effect upon growth yield was observed;
however, no norphol ogi cal abnormalities were observed at any
ti me throughout the incubation period.

At very high concentrations of clofentezine (approaching 50
nmg/ L), the end-use fornulation, Apollo 50 SC, produced a
growt h-stinulation effect upon the green al ga, Sel enastrum
capricornutum A reduction in algal cell size acconpanied
this gromth stinulation. No toxicity testing was conducted on
aquati c macrophytes.

Movenment into and Transformation in Aquatic Environnents

Based upon its proposed, limted use as a ground-applied
mticide in orchards, clofentezine is not expected to reach
hi gh concentrations in aquatic environnments. Low persistence
of clofentezine in soil (half-life <22 days) was shown to
occur, predomnantly due to transformation resulting from
aerobic m crobial nmetabolism and, although no soil adsorption
studi es were conducted, clofentezine and its transformation
products were denonstrated to be relatively non-nobile in al
soils tested. Because of these characteristics

and al so because of its very |ow water-solubility, novenent
of clofentezine into aquatic systens is |likely to occur only
via soil erosion or as a result of the accidental over
spraying of water.

Cal cul ation of the environnental concentration expected from
the direct over spray of a 15 cm depth of water (typical of
smal | streans) at the maxi mum proposed rate of application,

i ndi cated a potential concentration of 0.2 ng clofentezine/lL
in the receiving water. This value lies below the LG,

val ues determ ned for fish and fish-food species and above
the estimated solubility of clofentezine in water.

Di ssi pation of clofentezine from aquatic environments was not
i nvestigated under field conditions. Laboratory m crocosm
studi es, however, using ['C]-clofentezine, showed that direct
i ntroduction of clofentezine to water resulted in a rapid
partitioning of the conpound fromthe water colum into
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sedi ment. One week after application (1.0 kg a.i./L

equi valent), up to 72% of the recoverable 14C was detected in
the sedinment as a m xture of parent and transformation
products. These studies indicated that the half-life for
parent clofentezine, in water/sedinent, was up to 7 days, but
that the sedi nent-bound transformati on products renmai ned in
the sediment for an undeterm ned length of tinme. A simlar
half-1ife (8 days), for clofentezine in water, was observed
during the Sel enastrum capricornutumtoxicity testing.

ENVI RONMENTAL | MPACT ASSESSMENT

Cl of ent ezi ne has been shown to be non-persistent to noderately
persistent in soil under both | aboratory and field conditions, and
non- persistent in water under |aboratory conditions. Clofentezine
shoul d dissipate fairly rapidly in orchard litter follow ng single
earl y-season applications. The vapour pressure determ nation

i ndi cates that clofentezine is unlikely to dissipate in the
environment by volatilization. Clofentezine is not expected to

| each significantly in soil

Cl of entezine technical and its fornul ated product, Apollo SC, are
unlikely to pose an acute or chronic hazard to wildlife fromthe
proposed use pattern on apples. In addition, wildlife food
resources and habitat should not be affected due to the | ow
toxicity of Apollo SC to aquatic and terrestrial invertebrates,
and al gae. Data were not available to evaluate effects on aquatic
and terrestrial vascular plants. No data were available to
evaluate the effects on reptiles and anphi bi ans, however, due to
the low toxicity to fish and aquatic invertebrates, studies on the
toxicity of Apollo SC to these groups of animals are unwarranted
at this tinme.

The results of environnental toxicology studies on a variety of
non-target indicator species, coupled with the results of

envi ronnental chem stry and fate studies, would suggest that
clofentezine is unlikely to pose a threat to non-target organi sns.
The Iow toxicity of clofentezine to beneficial mtes and insects
was denonstrated for several indicator species, thus, the conpound
has the potential to be of use in integrated pest nanagenent

progr ans.

The | ow water solubility, low soil mobility, high soil/sedinent
adsorption-affinity and short half-life of clofentezine in water
and sedinment, in addition to its rapid depuration rate in fish and
its low acute toxicity to aquatic biota indicate that m ninal
aquatic inmpact is expected fromthe proposed ground-application of
Apol | o SC.

These concl usi ons are based, however, upon data generated only
t hrough | aboratory studies and | aboratory/field soil studies and
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are supported by a predicted maxi rum environnmental concentration
whi ch has been estimated fromthe | abel application rate of Apollo
SC to typical fish habitat. No data fromfield aquatic studies
were available to confirmthe fate, persistence and effects of
clofentezine in aquatic ecosystens.

AGRONOM C BENEFI TS

11.1 Descri ption of Proposed Uses

11.

11.

3

Apoll o SC is proposed for use on apples as a specific
ovicidal mticide with activity agai nst European red mte
(Panonychus ulm ), two-spotted spider mte (ITetranychus
urticae) and McDaniel spider mte (Tetranychus MDaniel).
The reconmmended timng for a single application is from

del ayed dormant through first cover with optinmnumresults
likely to be achieved with treatnment at petal fall before
mtes hatch. Application would be by ground equi pnent using
dilute or concentrate sprays at a rate of 300-600 nL Apollo
SC/ hectare in water volunes ranging from 475 to 3800 litres.

Descri ption of Market

Appl e production in Canada is centred in Quebec, Ontari o,
British Col umbia, Nova Scotia and New Brunswi ck with the
total acreage approxi mating 35,000 ha (86,000 acres). The
farmgate val ue of apple production is estimted at $137

mllion. Although Canada has a substantial apple industry
provi ding both fresh and processed products nationally and
internationally, $100 mllion worth of apple products are

i mported into Canada annual ly.

Pest Probl em

A wi de range of insect and mte pests offset apple production
inall fruit growing regions in Canada. Four phytophagous
mte species, European red mte, two-spotted spider mte,
apple rust mte and McDaniel spider mte, are considered to
be the inmportant pests. In nost regions, at least 0.5 to 1.5
mticide applications are utilized annually to reduce

popul ations or to maintain them at acceptable |evels.
Frequency of applications varies wi dely anong regions and is
hi ghly dependent on the type and use of different pesticides
required for other pest problems. The sophistication of
established integrated mte control progranms also affects the
frequency of applications. Both factors relate primarily to
prograns established to conserve and nonitor popul ati ons of
mte predators which help limt plant-feeding mte
popul ati ons.
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The control of mtes is seen as particularly inportant to
appl e growers because of the adverse effects mtes may have
on yield and product quality. Quantifying mte feeding
damage to apple trees is very conplex, with effects varying
with apple variety, tree vigour, population |evels over tine,
climate and crop | oad.

Phyt ophagous mtes are generally considered to be induced
pests, being al nost conpletely regulated by natural eneni es
in the wild. In comercial orchards w thout predators,
mticides are often necessary because the pesticides needed
to manage ot her key pests reduce the natural eneny conpl exes.
In general, all pesticides and application rates recommended
in apple pest control prograns are selected to conserve
predators or are evaluated to determ ne the degree of inpact.
Decisions to utilize other pesticides and rates which nay
ultimately lead to severe mite increases are taken because
extensive direct fruit |oss would occur if these other pests
are |left untreated.

Avai l abl e Control Methods

In most commercial orchards, both phytophagous mtes and
predators are routinely nonitored to ensure that the
popul ati ons do not reach unacceptable |evels. Each apple
produci ng region in Canada utilizes interventions such as
mticides differently because dissimlar key pests and ot her
crop managenent strategies dictate use of other pesticides
whi ch inpact on mte predators.

In those appl e producing regions which rely upon nore
extensive use of mticides, rapid evolution of
mticide-resistant biotypes has occurred. Currently
available mticides in Canada for mte control on apples

i nclude: dormant oils, dicofol (Kelthane) fornmetanate
hydrochl ori de (Carzol), chinonethionate (Morestan),
propargite (Omte), and fenbutatin oxide (Torque). Viable
mte control prograns, if needed, require proper alternation
of mticides in order to mnim ze the possibility of
pesticide resistance developnent. This is inportant, even,
in areas with reasonably stable pest managenent prograns
because the entire pest conplex on apple is constantly
changi ng. For exanple, the introduction of a new pest or the
devel opnent of resistance to a key pesticide necessitates the
use of a novel pesticide which may dramatically alter the
nat ural eneny conpl ex.

Efficacy Trials and Yield/ Quality Effects |ncludina
Phytoxicity

Apol | o SC was eval uat ed extensively by Agriculture Canada
Research Branch scientists, provincial agricultural
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authorities and conpany representatives in all apple grow ng
areas of Canada from 1985-1988. Unli ke npbst currently
registered actives with mticidal activity, clofentezine has
been shown to act primarily as an ovicide and thus
application is made earlier in the growi ng season when adult
mte popul ations may be at |ower |evels.

In the efficacy trials conducted in Canada, the degree of
mte control was determi ned in conparison to untreated plots
or plots treated with alternative products. The range of
rates and timngs (up to first cover) proposed by the
manuf act urer have been tested.

In general terms, the results fromthese trials showed
acceptable levels of mte control. The | evel and duration of
control (i.e., maintaining population

| evel s bel ow econom c treatnent |evels?) varied anong

regi ons and seasons and was dependent upon treatnent tim ng,
and pest and predator population |levels. For purposes of
this section, only one exanple of typical results achieved
with Apoll o against European red mte on apple is presented
in Table 3.

Table 3 Effects on European red mte (ERM and a predatory mte,
Typhl odronus occidentalis after a single treatnent with
cl ofentezine (Apollo SC) at 350 g/ ha applied when eggs of the
first sumer generation began to hatch (June 5)*.

Apoll o SC Check (No Treatnent)
Sanpl e Avg. ERM Predat ory Avg. ERM Predat ory
Dat e Per Leaf Mtes Per Per Leaf Mtes Per
Active Eggs 50 Leaves Active Eggs 50 Leaves
June 2 2.6 64.3 8.7 1.6 43.5 10.0
(Pre- Spray)
June 15 4.2 50.3 18.0 16. 6 30.6 7.3
June 23 3.9 53.9 20.0 28.7 43.7 11.3
June 29 1.7 29.0 22.7 26.1 118.2 10.7
July 13 1.4 43.6 34.0 32.3 175.7 20.7
July 31 7.7 125.9 97.3 39.5 114.7 89.3

* Econom c treatment |evel for this apple block was 15 active ERM
per | eaf.

Two notable features are evident fromthe data presented in Table 3.
Seasonal mte control was achieved, with the damagi ng stages of

European red mte kept to low levels; |ikely through a combination of
the effects of clofentezine on eggs laid by successive generations
and predatory mtes. 1In contrast, |levels of European red mte in the

untreated plots remained at | evels above the econom c threshold | evel
for nmost of the grow ng season even when fairly high predator
popul ation | evels were present. The apparent |ack of effect on
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predatory mtes is a second inportant feature of this active which
was denonstrated often in this and other field experinents.

12.

Econom c treatnent | evels which have been established for mte
speci es, such as European red mte on apple, vary fromregion to
region in Canada. Factors such as stage of apple devel opnent,
variety and strain of apple, seasonal climte and production
needs i nfluence acceptable population |evels of mtes.

Furt her published performance results for Apollo SC
(clofentezine) are found in Pesticide Research Reports?® published
from 1981 to 1988. Apollo SC has been tested on nost of the
maj or varieties of apple with no signs of crop injury being
reported by investigators.

11. 6 Speci al Product Features

An inportant, but yet unexpl ained feature of clofentezine
(Apollo SC) is the apparent |ack of effect on eggs and young
stages of mte predators, such as Typhl odronmus occidentalis.
This predator is an inmportant conponent of the mte

i nt egrat ed pest nmanagenent (I PM prograns established in
British Colunbia orchards since the |ate 1960's. O her
predatory mtes such as Phytoseiulus persimlis, Agistenus

| ongi setus, Typhl odronmus pyri, Zetzellia mali (Ew ng) have
been shown to tolerate clofentezine treatnments in field
experiments. Although, one study suggests sone toxicity to
early stages of Typhl odromus pyri, the overall assessment of
cl ofentezine selectivity indicates that this product shoul d
prove useful in integrated pest managenent strategies in al
Canadi an appl e produci ng regions.

REGULATORY POSI TI ON

Based on the review of all available data, full registration under
the authority of the Pest Control Products Act has been granted to
cl ofentezine technical (Reg. No. 21034) and the end-use product,
Apollo SC (Reg. No. 21035). There are no current outstanding data
requi rements which would be needed to support the currently
acceptabl e use pattern on apples. Several cautionary | abel
statements and limtations are highlighted bel ow

1. Users nust follow all handling, use directions and cl ean-up
procedures noted on the |abel. War a broad-brimed hat,
| ong- sl eeved coveralls and apron (or a non-pernmeabl e
rainsuit) and suitable chem cal resistant gloves during
m Xxi ng, |oading, application and clean-up to mnim ze
exposure.

2. Do not make nore than one application of Apollo SC per
season.
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3. Do not apply after first cover (provided first cover is not
nore than 14 days after petal fall).

Compi |l ed by the Expert Comm ttee on Pesticide Use in Agriculture.
Address: Research Program Service, Scientific Information
Retrieval Section, Research Branch, Agriculture Canada, Ot awa,
Ontario, KLA OC6.
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Appendi x 1. G ossary of Terns and Abbreviations

ADI - all owabl e daily intake; the anount of chem cal (ng/kg) which
may be ingested daily for a lifetinme w thout appreciable
risk.

Bi oconcentration Factor - At equilibrium bioconcentration is
characterized by the bioconcentration factor, KB; the ratio
bet ween the concentration in biota, CB, and the

concentration in water, Cw, such that: Kg = Gy Cy

(from Connell, D.W, 1988, Bioaccunul ati on behavi our
of persistent organic chem cals with aquatic organisns.
Rev. Env. Cont. Tox. 102: 117-154).

DTs, - the time for 50% di sappearance of a chem cal, for exanple, in
soil .
ECs - t he concentration of a chemcal which will be fatal to 50% of

t he popul ation.

Exposure Assessnent - the determ nation or estimation
(qualitative or quantitative ) of the magnitude, frequency
and route of exposure.

Environmental Fate - the destiny of a chemi cal after rel ease
into the environnment; involves tenporal and spati al
consi derations of transport, transfer, storage and
transformati on.

LG - the Lethal Concentration 50% val ue expressed as parts per
mllion (ppm. It is an estimate of the concentration of a
pesticide in water that it takes to kill 50% of the test

fish. The LG, value in air is used in connection with the
poi soni ng of mammal s by inhal ati on.

LDs, - the statistical estimate of a Lethal Dose which, when
adm ni stered, will kill 50% of the test animals under stated
conditions. It is the accepted nmethod of recording the
relative toxicity of a pesticide and is expressed in
mlligrams of dose per kilogram of body wei ght of the test
ani mal .

ML/A - refers to mxing, |oading, application procedures.

Oct anol / Water Partition Coefficient (log K,) - a value which
serves to indicate the likelihood of a chem cal's uptake and
accunul ation in biological organisns.

TDI - theoretical daily intake; calcul ated by conbining informtion
on daily per capita consunption of specific food commvodities
(produced by Statistics Canada and Nutrition Canada) and the
proposed maxi numresidue limts for each food.
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