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1 As per subsection 28(1) of the Pest Control Products Act.

2 “Acceptable risks” as defined by subsection 2(2) of the Pest Control Products Act.

3 “Value” as defined by subsection 2(1) of the Pest Control Products Act: “...the product’s actual or potential
contribution to pest management, taking into account its conditions or proposed conditions of registration,
and includes the product’s (a) efficacy; (b) effect on host organisms in connection with which it is intended
to be used; and (c) health, safety and environmental benefits and social and economic impact”.
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OVERVIEW

Registration Decision for Sclerotinia minor strain IMI 344141

Health Canada’s Pest Management Regulatory Agency (PMRA), under the authority of the
Pest Control Products Act1 and in accordance with the Pest Control Products Regulations, has
granted conditional registration for the sale and use of Sarritor Technical Herbicide, Sarritor
Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide containing Sclerotinia minor strain IMI 344141 to suppress dandelion top growth in
turf.

Current scientific data from the applicant and relevant scientific reports were evaluated to
determine if, under the proposed conditions of use, the products have value and do not present an
unacceptable risk to human health or the environment.

This report summarizes the information evaluated and provides the results of the evaluation as
well as the reasons for the conditional registration, with an outline of the additional scientific
information required from the applicant. It also describes the conditions of registration that
applicants must meet to ensure that the health and environmental risks as well as the value of
these pest control products are acceptable for their intended use.

This overview describes the key points of the evaluation, while the Science Evaluation section
provides detailed technical information on human health, environmental and value assessment of
Sarritor Technical Herbicide, Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide containing Sclerotinia minor strain IMI 344141.

What Does Health Canada Consider When Making a Registration Decision?

The key objective of the Pest Control Products Act is to prevent unacceptable risks2 to people
and the environment from the use of pest control products. Health or environmental risk is
considered acceptable if there is reasonable certainty that no harm to human health, future
generations or the environment will result from use or exposure to the product under its
conditions or proposed conditions of registration. The Act also requires that products have value3

when used according to the label directions. Conditions of registration may include special
precautionary measures on the product label to further reduce risk.

http://laws.justice.gc.ca/en/P-9.01/92455.html
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To reach its decisions, the PMRA applies modern, rigorous risk-assessment methods and
policies. These methods consider the unique characteristics of sensitive subpopulations in
humans (e.g., children) as well as organisms in the environment (e.g., those most sensitive to
environmental contaminants). These methods and policies also consider the nature of the effects
observed and the uncertainties present when predicting the impact of pesticides. For more
information on how the PMRA regulates pesticides, the assessment process and risk-reduction
programs, please visit the PMRA’s website at www.pmra-arla.gc.ca.

What Is Sclerotinia minor strain IMI 344141?

Sclerotinia minor strain IMI 344141 is a living fungus and is the active ingredient in Sarritor
Technical Herbicide and its associated end-use products Sarritor Granular Biological Herbicide
(Commercial) for commercial use and Sarritor Domestic Biological Herbicide for domestic use.
The fungus infects susceptible dandelion plants and destroys dandelion plant tissues above
ground (top growth). The end-use products can be applied broadcast with a drop spreader onto
the surface of turf infested with actively growing dandelions or by spot application directly to
individual dandelion plants. The main component of the herbicide effect on the dandelion plants
appears to be oxalic acid, which is secreted by Sclerotinia minor.

˜ Health Considerations

‚ Can Approved Uses of Sclerotinia minor strain IMI 344141 Affect Human
Health? 

Sclerotinia minor strain IMI 344141 is unlikely to affect your health when used
according to the label directions of Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Biological Granular Herbicide.

People could be exposed to Sclerotinia minor strain IMI 344141 when handling the end-
use products or when these are being applied. When assessing health risks, the PMRA
considers two key factors: the levels at which no health effects occur and the levels to
which people may be exposed. The dose levels used to assess risks are established to
protect the most sensitive human population (e.g., children and nursing mothers). Only
the uses for which the exposure is well below levels that cause no effects in animal
testing are considered acceptable for registration. Toxicology studies in laboratory
animals describe potential health effects from varying levels of exposure to Sclerotinia
minor strain IMI 344141 and identify the dose where no effects are observed.

Sclerotinia minor strain IMI 344141 caused significant health effects in laboratory
animals when a large dose was applied to the respiratory tract. As a result, the
precautionary wording “DO NOT breathe dust” is required on the product labels.
Furthermore, commercial as well as domestic applicators are required to wear respiratory
protection suitable for preventing inhalation of biological products. 
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‚ Residues in Water and Food

Dietary risks from food and water are not of concern.

Sclerotinia minor is common in nature and is found around the world where the climate
is temperate. Application of Sclerotinia minor strain IMI 344141 to turf is not expected
to significantly increase the natural environmental background levels of Sclerotinia
minor. No adverse effects from dietary exposure have been attributed to natural
populations of Sclerotinia minor and none were observed during acute oral toxicity
testing. Furthermore, no food uses are proposed for Sclerotinia minor strain IMI 344141.
The establishment of a maximum residue limit (MRL) is therefore not required for
Sclerotinia minor strain IMI 344141 under Section 4(d) of the Food and Drugs Act as
defined under Division 15, Section B.15.002 of the Food and Drug Regulations. 

‚ Occupational Risks From Handling Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Granular Biological Herbicide 

Occupational risks are not of concern when Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Granular Biological Herbicide are used
according to the label directions, which include protective measures.

Commercial and domestic applicators handling or applying Sarritor Granular Biological
Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide can come
into direct contact with Sclerotinia minor strain IMI 344141 on the skin, in the eyes or by
inhalation. Although Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide are not irritating to the skin or eyes, they
contain substances that have the potential to cause hypersensitive reactions following
repeated exposure. For this reason, the label requires that a long-sleeved shirt, long pants,
shoes, socks and waterproof gloves be worn during handling and application of Sarritor
Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide. As the inhalation of dust from Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide has the potential to
cause adverse effects in the lungs, respiratory protection is required during handling and
application of these products to turf.

For the general population, skin exposure could occur during maintenance or recreational
activities on treated turf, but is not expected to pose an undue risk on the basis of the low
toxicity profile for Sclerotinia minor strain IMI 344141 by the oral and dermal routes of
exposure. Once the product is applied to turf under the appropriate environmental
conditions, airborne dust is not expected to be a concern, based on the granular
formulation. Label directions indicate that Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide should be applied
when rainfall or irrigation will occur within 12 hours of application. This way, the
potential that the bystanders inhale dust containing Sclerotinia minor strain IMI 344141
is expected to be reduced when the applied product is wet. Health risk to bystanders is
therefore not of concern.
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Although no adverse effects were reported in workers using Sclerotinia minor strain IMI
344141, Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Biological Herbicide during product development, like all microbes, Sclerotinia
minor strain IMI 344141 contains substances that can cause hypersensitivity. As a result,
commercial and domestic applicators are required to wear a long-sleeved shirt, long
pants, shoes, socks and waterproof gloves during application to prevent repeated skin
exposure. The label statement “POTENTIAL SENSITIZER” and the precautionary
wording “May cause sensitization” are required on the product labels.

˜ Environmental Considerations

‚ What Happens When Sclerotinia minor strain IMI 344141 Is Introduced Into
the Environment?

Sclerotinia minor strain IMI 344141 is pathogenic to terrestrial and aquatic plants;
therefore, label statements will instruct applicators to avoid direct application to
non-target plants, ornamental ponds, aquatic, estuarine or marine habitats.

Sclerotinia minor is widespread in the environment, and there are no published reports of
disease associated with Sclerotinia minor in birds, wild mammals, earthworms,
honeybees and other arthropods, aquatic invertebrates or fish. A laboratory study showed
that Sclerotinia minor strain IMI 344141 is not toxic or pathogenic to birds when
ingested. Sclerotinia minor is a food source for many ground-dwelling arthropods,
indicating that it is of low toxicity to terrestrial arthropods. Sclerotinia minor strain IMI
344141 did not affect earthworms at concentrations expected in the environment
following a single application at the highest product label rate. Sclerotinia minor causes
disease in many species of terrestrial plants. The product label statements instruct users
to avoid applying Sarritor Granular Biological Herbicide (Commercial) or Sarritor
Domestic Granular Biological Herbicide to plants growing adjacent to treated turf.
Aquatic arthropods and fish were exposed to a range of test aquatic concentrations.
Laboratory studies indicate that aquatic plants are the most sensitive aquatic organisms
tested. The measures established to minimize risk to sensitive aquatic plants will be
sufficient to protect fish and aquatic arthropods. Label statements instruct applicators not
to apply Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Biological Herbicide to ornamental ponds or aquatic, estuarine or marine
habitats and not to allow mower clippings to enter such habitats for a few weeks after
application. Sarritor Granular Biological Herbicide (Commercial), Sarritor Domestic
Granular Herbicide granules and Sclerotinia minor strain IMI 344141 do not persist in
the environment and are not readily transferred from the site of application to aquatic
habitats.
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˜ Value Considerations

‚ What Is the Value of Sarritor Granular Biological Herbicide (Commercial)
and Sarritor Domestic Granular Biological Herbicide?

Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic
Granular Biological Herbicide contain a living fungus that infects dandelion plants
and suppresses dandelion top growth in turf.

Application of Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide effectively suppresses dandelion top growth in
turf. Based on the mode of action of Sclerotinia minor strain IMI1344141, the
development of herbicide resistance is unlikely. The availability of Sclerotinia minor
strain IMI1344141 would enable further development of integrated and sustainable turf
management practices, especially where the use of traditional chemical herbicides is not
desirable.

Measures to Minimize Risk

Labels of registered pesticide products include specific instructions for use. Directions include
risk-reduction measures to protect human and environmental health. These directions must be
followed by law.

Key Risk-Reduction Measures for Sarritor Granular Biological Herbicide (Commercial)
and Sarritor Domestic Granular Biological Herbicide 

• Human Health

To minimize the potential for the development of hypersensitivity to Sclerotinia minor strain
IMI 344141 in commercial and domestic applicators, users are required to wear a long-sleeved
shirt, long pants, shoes, socks and waterproof gloves to minimize skin exposure to Sclerotinia
minor strain IMI 344141.

Laboratory studies indicate the inhalation of large quantities of Sclerotinia minor strain IMI
344141 has the potential to cause inflammation of the lungs. As a result, users are required to
wear a dust/mist filtering respirator (MSH/NIOSH approval number prefix TC-21C) or a
NIOSH-approved respirator with any –95, R-95, P-95 or HE filter for biological products when
handling, mixing/loading or applying the product and during all clean-up/repair activities. 

To ensure that domestic users have ready access to the appropriate protective equipment, the
applicant is required to provide a suitable respirator with each package of Sarritor Domestic
Granular Biological Herbicide.



4 As per subsection 28(1) of the Pest Control Products Act.
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• Environment

Because Sclerotinia minor strain IMI 344141 is harmful to terrestrial and aquatic plants, a
warning statement is included on the labels to avoid dosing of non-target plants, ornamental
ponds or aquatic, estuarine or marine habitats. Users are instructed to direct mower clippings
away from such habitats for the first few weeks after Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide application.

What Additional Scientific Information Is Required?

Although the risks and value have been found acceptable when all risk-reduction measures are
followed, as a condition of these registrations, the applicant must submit additional scientific
information to ensure that Sclerotinia minor strain IMI 344141 will not harm terrestrial
arthropods (honeybees) or non-arthropod invertebrates (earthworms). More details are presented
in the Science Evaluation section of this Evaluation Report or in the Section 12 Notice
associated with these conditional registrations. The applicant must submit the following
information within the time frames indicated.

• Environment

• A replacement study to confirm that honeybees will not be harmed while foraging
on treated dandelion flowers. Submission of the replacement study to the PMRA
must be made no later than 1 May 2008.

• A replacement study to confirm that earthworms will not be harmed following an
application of these products. Submission of the replacement study to the PMRA
must be made no later than 1 May 2008.

Other Information

As these conditional registrations relate to a decision on which the public must be consulted4, the
PMRA will publish a consultation document when there is a proposed decision on the
applications to convert the conditional registrations to full registrations or on the applications to
renew the conditional registrations, whichever occurs first.

The test data cited in this Evaluation Report (i.e., the test data relevant in supporting the
registration decision) will be made available for public inspection when the decision is made to
convert the conditional registrations to full registrations or to renew the conditional registrations
(following public consultation). If more information is required, please contact the PMRA’s Pest
Management Information Service by phone (1-800-267-6315) or by e-mail
(pmra_infoserv@hc-sc.gc.ca).

mailto:pmra_infoserv@hc-sc.gc.ca
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SCIENCE EVALUATION

1.0 The Active Ingredient, Its Properties and Uses

1.1 Identity of the Active Ingredient

Active microorganism Sclerotinia minor strain IMI 344141

Function To suppress dandelion top growth in turf.

Binomial name Sclerotinia minor strain IMI 344141

Taxonomic designation

Kingdom Fungi (Mycetae)

Phylum Ascomycota

Class Discomycetes (Leotiomycetes)

Order Heliotiales

Family Sclerotiniaceae

Genus Sclerotinia

Species Sclerotinia minor Jagger (Jagger 1920)

Strain IMI 344141

Patent status information Canadian Patent No. 2,292,233, Watson et al. was granted
24 May 2005

Nominal purity of active 300 CFU/g

Identity of relevant
impurities of
toxicological and/or
environmental
significance

The technical grade active ingredient does not contain any 
impurities or microcontaminants known to be TSMP Track-1 
substances. The product meets microbiological contaminants 
release standards and no mammalian toxins are known to be 
produced by Sclerotinia minor strain IMI 344141.
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1.2 Physical and Chemical Properties of the Active Substances and End-use Products

Technical Product - Sarritor Technical Herbicide

Property Result

Colour and physical state n/a

Odour n/a

Formulation type n/a

Guarantee n/a

Container material and
description n/a

Density n/a

pH of 1% dispersion in water n/a

Oxidizing or reducing action n/a

Storage stability n/a

Explodability n/a
n/a - not applicable for Sarritor Technical Herbicide. Sarritor Technical Herbicide is an
integrated product.

End-use Products - Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide

Property Result

Colour Beige

Odour Odourless to faintly sour

Physical state Granules

Formulation type Live Organism (LO)

Guarantee 300 CFU/g

Container material and
description

25 kg plastic bag (Commercial product) 
15 kg plastic bag (Domestic product)

Density 1.03 g/mL

pH 4.7

Oxidizing or reducing action n/a
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Storage stability 7 months if stored refrigerated
9 months if stored frozen

Explodability n/a
n/a = not applicable

1.3 Directions for Use

Sarritor Granular Biological Herbicide (Commercial) is used for the suppression of dandelion
top growth in commercial lawns, golf courses, municipal parks, and turf farms. Sarritor
Domestic Granular Biological Herbicide is used for the suppression of dandelion top growth in
domestic lawns. Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic
Granular Biological Herbicide can be applied broadcast with a drop spreader onto the surface of
turf infested with actively growing dandelion at a rate of 40 or 60 g product/m2 (12 000 or
18 000 Colony Forming Units (CFUs)/m2). For spot application, Sarritor Granular Biological
Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide can be directly
applied to individual dandelion plants at a rate of 0.2 or 0.4 g product/plant (60 or
120 CFUs/plant).

Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide can be applied at a rate of 40 g product/m2 in the spring and/or the fall when daytime
high temperatures are 18-24°C and rainfall or irrigation will occur within 12 hours of
application. The higher application rate of 60 g product/m2 can be applied when environmental
conditions are suboptimal (i.e., daily maximum temperatures are outside of the optimal range of
18-24°C, but do not surpass 27°C) and/or when the turf is highly infested with dandelions.
Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide should not be applied in hot and dry weather.

Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide cannot be mixed with any chemical pesticides.

1.4 Mode of Action

Oxalic acid, secreted by Sclerotinia minor, appears to be the main component of its
phytotoxicity to dandelion plants. The mechanisms by which oxalate secretions contribute to
Sclerotinia minor virulence centre on three modes of action: (1) several of the fungal enzymes
secreted during invasion of plant tissues have maximal activities at low pH, thus oxalate may aid
Sclerotinia minor virulence by shifting the apoplastic pH to a value better suited for enzymatic
degradation of plant cell walls; 2) oxalate may be directly toxic to host plants, presumably
because of its acidity, thereby facilitating invasion; and 3) chelation of cell wall Ca2+ by the
oxalate anion compromises the function of Ca2+ dependent defence responses thus weakening the
plant cell wall.
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The action of Sclerotinia minor strain IMI 344141 on dandelion plants is very rapid with
symptoms appearing within 3 to 5 days following application. The level of dandelion top growth
suppression quickly reaches a plateau and then begins to decline 4 weeks after treatment.

2.0 Methods of Analysis

2.1 Methods for Identification of the Microorganism

Methods to uniquely identify the Microbial Pest Control Agent (MPCA) are a key component of
manufacturing quality assurance. The genus Sclerotinia is characterized by a sclerotial stroma
that develops free from host tissues and does not incorporate host tissues into the medulla
(Kohn 1979). The species Sclerotinia minor is characterized by irregularly shaped sclerotia
(0.5–2.0 mm in diameter) with a black outer rind and white inner cortex, borne superficially. In
culture, sclerotia form abundantly throughout the colony, sometimes adhering to form an
aggregate crust. The sclerotial medulla is formed of tightly woven hyaline texture oblita. Cells
are 5–10 µm wide, with heavily gelatinized walls 2–3 µm thick. The sclerotial rind consists of
2–6 layers of texture prismatica, originating from medullary cells bending perpendicular to the
surface, becoming brown-walled, and inflated (5–15 µm in diameter).

Strain IMI 344141 is differentiated from other strains by mycelial incompatibility testing and
sclerotial morphology. The MPCA is compatible with strains LRC 2104, ATCC44236, Sm44
and Sm66 (Vegetative Compatibility Group 1). Sclerotia of strain IMI 344141 are significantly
longer and wider on oatmeal agar, and wider on potato dextrose agar compared with other
Group 1 strains (1.72 ± 0.35 mm in length and 1.63 ± 0.51 mm in width on potato dextrose agar,
and 1.69 ± 0.51 mm in length and 1.53 ± 0.40 mm in width on oatmeal agar). Strain IMI 344141
is most easily differentiated from other isolates by sclerotial production (number). On potato
dextrose agar, fewer than 100 sclerotia are produced per plate (92.3 ± 2.08 sclerotia/plate)
compared with other isolates (215–741 sclerotia/plate).

2.2 Methods for Establishment of Purity of Seed Stock

A Sclerotinia minor strain IMI 344141 master stock is maintained frozen in liquid nitrogen. To
renew the master stock, the contents of a frozen vial are plated on potato dextrose agar (PDA).
The plate is examined to confirm that the stock is viable and that there is no visible evidence of
contamination. Agar plugs from the growing edges of the PDA starter plates are suspended in
10% glycerol and stored in liquid nitrogen. After one week of storage in liquid nitrogen, the
contents of one vial are plated on potato dextrose agar to confirm viability. When only two vials
of the parent culture remain in the liquid nitrogen storage tank, the strain is restocked as
described above using one of the remaining vials as the starting culture.

A working stock is prepared by inoculating PDA plates with the master stock. Agar plugs are cut
from the plates, and suspended in sterile distilled water in a screw-cap tube. These agar plugs are
stored at 4°C until needed to inoculate primary flasks.
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2.3 Methods to Define the Content of the Microorganism in the Manufactured Material
Used for the Production of Formulated Products

The potency and purity of the product is routinely checked throughout the manufacturing process
by plating on PDA. During formulation of the end-use product, the microbial pest control agent
becomes integrated into the product granules, making it difficult to enumerate. To address this
difficulty 25 granules are plated onto PDA and the number of granules yielding fungal colonies
is divided by the total number to give the percent of viable granules. The product guarantee,
300 CFU/g, refers to the of number granules per gram of product, rather than the number of
mycelial cells. The potency of each batch is confirmed by measuring the area of necrosis on a
detached dandelion leaf 24 or 48 hours after a single granule is applied to a drop of sterile water
on the leaf surface. An area of necrosis greater than 3–4 mm is considered to be acceptable.

2.4 Methods to Determine and Quantify Residues (Viable or Non-viable) of the Active
Microorganism and Relevant Metabolites

Sclerotinia minor is ubiquitous in nature, and globally widespread in temperate zones.
Application of Sclerotinia minor strain IMI 344141 is not expected to significantly increase the
natural environmental background levels of this microorganism. No adverse effects from dietary
exposure have been attributed to natural populations of Sclerotinia minor and none were
observed during acute oral toxicity testing. Furthermore, no food uses are proposed for
Sclerotinia minor strain IMI 344141. The establishment of a maximum residue limit (MRL) is
therefore not required for Sclerotinia minor strain IMI 344141 under Section 4(d) of the Food
and Drugs Act (adulteration of food) as defined under Division 15, Section B.15.002 of the Food
and Drugs Regulations. 

2.5 Methods for Determination of Relevant Impurities in the Manufactured Material

Microbial contamination during the manufacture of Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Granular Biological Herbicide is minimized by the use of
aseptic culture methods and clean-room practices. The purity of the culture is confirmed
throughout the process by plating on tryptic soy agar and examining plates for signs of
contamination after incubation at 34°C. The batch is discarded if contamination is detected.

2.6 Methods to Show Absence of Any Human and Mammalian Pathogens

Certificates of analysis were submitted for screening of Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Granular Biological Herbicide for potential contaminant
microorganisms, including aerobic sporeformers, fecal streptococcus, coliforms, fecal coliforms,
yeasts, moulds, Shigella, Salmonella, Vibrio cholerae, Vibrio parahaemolyticus and
Staphylococcus aureus using acceptable standard analytical methods. These organisms were not
detected in any of the five tested batches. Monitoring for microbiological contaminants is
routinely conducted as part of the quality assurance program.
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2.7 Methods to Determine Storage Stability, Shelf-Life of the Microorganism

As loss of viability was expected in the products during storage, the applicant defined an
acceptable loss of viability by correlating field efficacy with laboratory-defined viability (mean
colony diameter on potato dextrose agar). There was no significant decrease in field potency in
plots inoculated with sub-batches found in laboratory testing to have a 30% loss of viability. A
30% loss of viability on storage was therefore considered to be acceptable.

Different storage conditions and packaging methods were tested to determine the shelf life of the
products. Water activity and temperature had the greatest effect on viability. Storage at -16°C for
up to 9 months, at 4°C for up to 7 months and up to 20°C for up to 3 months was considered
acceptable.

3.0 Impact on Human and Animal Health

3.1 Toxicology Summary (Appendix I, Table 3.1)

The PMRA conducted a detailed review of the toxicological database for Sclerotinia minor
strain IMI 344141. The database was largely complete, consisting of laboratory animal (in vivo)
toxicity studies (acute oral toxicity, acute pulmonary toxicity) and one infectivity (intraperitoneal
injection) study using the MPCA as the test substance. A dermal toxicity study, including
scoring of dermal irritation and an eye irritation study using the end-use products as the test
substance were also included in the database. The studies were carried out in accordance with
currently accepted international testing protocols and Good Laboratory Practices. The scientific
quality of the data is high and the database is considered adequate to characterize the toxicity
and infectivity of these pest control products.

Sclerotinia minor strain IMI 344141 is of low acute toxicity by the oral route in CD (Sprague
Dawley) rats. Adverse effects observed in rats dosed with Sclerotinia minor strain IMI 344141
by intratracheal instillation (pneumonia) and intraperitoneal injection (peritonitis) did not appear
to be due to an infective process, but were likely due to the immune response to large quantities
of microbial antigen injected into the trachea, or into a normally-sterile body cavity, the
peritoneum. Label statements requiring personal protective equipment and judicious handling to
minimize inhalation exposure of commercial or domestic applicators are required. Sarritor
Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide were non-toxic by the dermal route and non-irritating to minimally irritating when
applied to the skin and eyes of New Zealand White rabbits.

Although no incidents of hypersensitivity were reported during the development and testing of
Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide, all microbial pest control agents are considered to contain substances that are
potential sensitizers. Label statements indicating that Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Granular Biological Herbicide are potential sensitizers and
label precautions requiring personal protective equipment and judicious handling to minimize
exposure in commercial workers or domestic applicators are required.
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Higher tier subchronic and chronic toxicity studies were not required because there were no
indications of infectivity or pathogenicity in the test animals treated in the Tier I acute oral and
pulmonary toxicity/infectivity tests. Using the product as directed and following the
precautionary measures presented on the product labels will effectively mitigate the risks.

Within the available scientific literature, there are no reports that suggest that Sclerotinia minor
strain IMI 344141 has the potential to cause adverse effects in the endocrine system of animals.
In the submitted intraperitoneal toxicity and infectivity study in rodents, the immune system is
intact and sequestration of the test substance is proceeding.

There was no evidence in the available scientific literature to indicate that Sclerotinia minor
strain IMI 344141 is capable of producing mammalian genotoxins or other toxins.

3.2 Occupational/Bystander Exposure and Risk Assessment

3.2.1 Occupational

When handled according to the label directions, the pulmonary, dermal and ocular routes are
potential routes of applicator exposure to Sclerotinia minor strain IMI 344141.

Oral exposure is not expected to occur and based on results of acute oral toxicity studies in
laboratory animals, incidental oral exposure is not expected to be a health concern. 

Dermal exposure is expected during application of the end-use products and from contact with
treated turf during maintenance and recreational activities. Based on results of dermal toxicity
and dermal irritation studies in laboratory animals, dermal exposure is not expected to pose a
risk to human health. Because all microbial pesticides are considered to be potential sensitizers,
long sleeved shirt, long pants, shoes, socks and waterproof gloves must be worn by applicators to
prevent repeated dermal exposure to microbial substances in Sarritor Granular Biological
Herbicide (Commercial) and Sarritor Domestic Granular Biological Herbicide. 

Inhalation exposure is expected to be limited due to the granular formulation of the end-use
products and the application method. Nevertheless, in consideration of the toxic effects noted in
an intratracheal instillation study, the precautionary label statement “DO NOT breathe dust” and
personal protective equipment (dust/mist filtering respirator (MSH/NIOSH approval number
prefix TC-21C) or a NIOSH approved respirator with any –95, R-95, P-95 or HE filter for
biological products) are required to mitigate the risk of inhalation exposure during application of
the products. 

To ensure domestic applicators have ready access to the appropriate protective equipment, the
registrant is required to provide a suitable respirator with each package of Sarritor Domestic
Granular Biological Herbicide. If the registrant alters the product packaging of Sarritor Domestic
Granular Biological Herbicide from the current large bag format to a dispenser that minimizes
the dust produced during application and limits use to spot application only, domestic applicators
will not be required to wear respiratory protection.
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3.2.2 Bystander

Once Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular
Biological Herbicide is applied to turf under the appropriate environmental conditions, airborne
dust is not expected to be a concern, based on the granular formulation. Label directions indicate
that Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular
Biological Herbicide should be applied when rain or irrigation will occur within 12 hours of
application. This wetting of the applied product is expected to further reduce the potential for the
inhalation of dust containing Sclerotinia minor strain IMI 344141 by bystanders. Other
bystander exposures are not expected to pose an undue risk on the basis of the low toxicity
profile for Sclerotinia minor strain IMI 344141 by the oral and dermal routes of exposure.

3.3 Dietary Exposure and Risk Assessment

3.3.1 Food

As Sclerotinia minor strain IMI 344141 is to be applied to turf and not to food, the proposed use
pattern is not expected to result in dietary exposure. Incidental oral exposure is expected to pose
negligible to no risk for the general population, including infants and children or animals,
because Sclerotinia minor strain IMI 344141 demonstrated no toxicity by the oral route and no
infectivity. Dietary exposure to secondary metabolites produced by Sclerotinia minor strain IMI
344141 is also not expected and the organism is not known to produce metabolites of concern to
human or animal health. Based on the results of acute oral toxicity studies, there is no concern
for chronic risks posed by dietary exposure of the general population and sensitive
subpopulations, including infants and children.

3.3.2 Drinking Water

Sarritor Granular Biological Herbicide (Commercial), Sarritor Domestic Granular Biological
Herbicide granules and Sclerotinia minor strain IMI 344141 are not readily displaced from the
site of application and the product labels prohibit application of Sarritor Granular Biological
Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide near aquatic
ecosystems, so contamination of drinking water is considered unlikely. Furthermore, Sclerotinia
minor strain IMI 344141is susceptible to municipal treatment of drinking water. Oral exposure
via contamination of drinking water is therefore not expected.

3.3.3 Acute and Chronic Dietary Risks for Sensitive Subpopulations

Calculation of acute reference doses (ARDs) and acceptable daily intakes (ADIs) is not usually
possible for predicting acute and long term effects of microbial agents in the general population
or to potentially sensitive subpopulations, particularly infants and children. The single
(maximum hazard) dose approach for testing MPCAs is sufficient for conducting a reasonable
general assessment of risk if no significant adverse effects (i.e., no acute toxicity, infectivity or
pathogenicity endpoints of concern) are noted in acute toxicity and infectivity tests. Based on all
the available information and hazard data, the PMRA concludes that Sclerotinia minor strain
IMI 344141 is of low toxicity by the oral route, is not pathogenic or infective to mammals and
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that infants and children are likely to be no more sensitive to the MPCA than the general
population. Thus there are no threshold effects of concern and as a result, no need to require
definitive (multiple dose) testing or to apply uncertainty factors to account for intra- and
interspecies variability, safety factors or margins of exposure. Further factoring of consumption
patterns among infants and children, special susceptibility in these subpopulations to the effects
of the MPCA, including neurological effects from pre- or post-natal exposures and cumulative
effects on infants and children of the MPCA and other registered microorganisms that have a
common mechanism of toxicity, do not apply to this MPCA. As a result, the PMRA has not used
a margin of exposure (safety) approach to assess the risks of Sclerotinia minor strain IMI 344141
to human health.

3.4 Maximum Residue Limits

Sclerotinia minor is ubiquitous in nature and globally widespread in temperate zones.
Application of Sclerotinia minor strain IMI 344141 is not expected to significantly increase the
natural environmental background levels of this microorganism. No adverse effects from dietary
exposure have been attributed to natural populations of Sclerotinia minor and none were
observed during acute oral toxicity testing. Furthermore, no food uses are proposed for
Sclerotinia minor strain IMI 344141. The establishment of a maximum residue limit (MRL) is
therefore not required for Sclerotinia minor strain IMI 344141 under Section 4(d) of the Food
and Drugs Act (adulteration of food) as defined under Division 15, Section B.15.002 of the Food
and Drugs Regulations. 

3.5 Aggregate Exposure

Based on the submitted toxicity and infectivity test data and other relevant information in the
PMRA’s files, there is reasonable certainty that no harm will result to the Canadian population,
including infants and children, from aggregate exposure to residues of Sclerotinia minor strain
IMI 344141, when the microbial pest control product is used as labelled. This includes all
anticipated dietary (food and drinking water) exposures and all other non-occupational exposures
(dermal and inhalation) for which there is reliable information. Oral exposure is not expected to
occur and based on results of acute oral toxicity studies in laboratory animals, incidental oral
exposure is not expected to be a health concern. Dermal exposure is expected to occur during
application of the end-use products and from contact with treated turf during maintenance and
recreational activities. Based on results of dermal toxicity and dermal irritation studies in
laboratory animals, dermal exposure is not expected to pose a risk to human health. As all
microbial pesticides are considered to be potential sensitizers, the use of protective clothing and
waterproof gloves by applicators are required to prevent repeated exposure of the skin to
microbial substances in Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide. Inhalation exposure following application is expected
to be limited due to the granular formulation of the end-use products. Nevertheless, considering
the effects noted in the intratracheal instillation study, personal protective equipment is required
to mitigate the risk of inhalation exposure during application of the end-use products. The label
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directions indicate that the product should be applied when a rainfall or irrigation occurs within
12 hours of application. This wetting of the applied end-use products is expected to reduce the
potential for the inhalation of dust containing Sclerotinia minor strain IMI 344141 by
bystanders.

3.6 Cumulative Effects

The PMRA has considered available information on the cumulative effects of such residues and
other substances that have a common mechanism of toxicity. These considerations included the
cumulative effects on infants and children of such residues and other substances with a common
mechanism of toxicity. The toxic effects noted on intratracheal instillation and intraperitoneal
injection of Sclerotinia minor strain IMI 344141 are thought to be due to the response of the
immune system to large quantities of microbial antigen. Given that the immune response is
largely antigen-specific, these effects are not expected to be cumulative. Other than naturally
occurring strains of Sclerotinia minor, the PMRA is not aware of any other microorganisms or
other substances that share a common mechanism of toxicity with this active ingredient. No
cumulative effects are anticipated if the residues of Sclerotinia minor strain IMI 344141 interact
with related strains of this microbial species.

4.0 Impact on the Environment

4.1 Fate and Behaviour in the Environment

A request to waive the data requirement for environmental fate and behaviour testing of
Sclerotinia minor strain IMI 344141 was submitted. Environmental fate data (Tier II/III) were
required due to some toxicological effects in non-target organisms identified in Tier I testing.
Environmental fate testing is intended to demonstrate whether an MPCA is capable of surviving
or replicating in the environment to which it is applied and could provide an indication of which
non-target organisms may be exposed to the MPCA as well as provide an indication of the extent
of exposure. The submitted waiver request provided information from the published literature
and results from laboratory and field testing of Sarritor Granular Biological Herbicide
(Commercial), Sarritor Domestic Granular Biological Herbicide and Sclerotinia minor strain
IMI 344141.

Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide granules are not readily dislodged from the site of application. When applied, the
granules settle through the turf and rest on the soil surface. Eruptive mycelial growth of
Sclerotinia minor strain IMI 344141 from Sarritor Granular Biological Herbicide (Commercial)
or Sarritor Domestic Granular Biological Herbicide granules does not persist in the absence of a
host and quickly decays. Field experiments, using lettuce as a highly susceptible indicator
species, showed no residual infectivity in the turf environment 4 months after the application of
Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide granules to dandelion plants. Formation of sclerotia following application of Sarritor
Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide
to turf is rare and occurs mainly in the fall, more commonly associated with clumps of Sarritor
Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide
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granules than with infected weed tissue. Although sclerotia represent the most resistant, resting
stage of the fungus, they also have a limited survival in the field. In field soil box experiments,
the viability of sclerotia decreased rapidly in soil and after 11 months, no sclerotia could be
recovered. In laboratory and field compost experiments, sclerotia were rapidly inactivated in
active compost. The dissemination of Sclerotinia minor strain IMI 344141 from the site of
application is minimal, with the exception that mowing may spread diseased dandelion clippings
onto susceptible plants growing adjacent to treated turf and these may develop lesions or disease.
The possibility that vectors could disseminate Sclerotinia minor strain IMI 344141 from the site
of application was also investigated. The MPCA could not be recovered from the seeds of
Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide treated dandelion plants, suggesting that seeds will not provide a vector for the off-
target transfer of Sclerotinia minor strain IMI 344141. Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide granules could also be spread
following ingestion by granivorous animals. Although some sclerotia could be recovered from
the feces of cattle and mallard ducks, sclerotial viability was greatly reduced and fungal mycelia
growing on Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular
Biological Herbicide granules are expected to be even more susceptible to the environment of
the digestive tract. Dispersal of Sarritor Granular Biological Herbicide (Commercial) or Sarritor
Domestic Granular Biological Herbicide granules by scatter-hoarding animals (e.g., chipmunks,
squirrels) remains a possibility, but is expected to be of minimal risk to non-target plants. 

Overall, the off-target spread of Sclerotinia minor strain IMI 344141 from sites treated with
Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide is expected to be minimal and Sclerotinia minor strain IMI 344141 is not expected to
persist in the environment.

4.2 Effects on Non-Target Species (Appendix I, Table 4.2)

4.2.1 Effects on Terrestrial Organisms

Evaluation of the risk of Sclerotinia minor strain IMI 344141 to terrestrial organisms was based
on toxicity data submitted for birds, honeybees and earthworms. Requests to waive the
requirement for testing in wild mammals, other terrestrial arthropods and terrestrial plants were
also submitted and considered as part of the risk assessment.

Sclerotinia minor strain IMI 344141 did not cause mortality, clinical signs or findings of
necropsy within 30 days in 14-day-old Northern Bobwhite (Colinus virginianus) dosed daily for
five consecutive days by oral gavage with a mycelial suspension of Sclerotinia minor strain
IMI 344141 (1.7 × 107 CFU/kg body weight/day).  Infectivity was not assessed, as the viability
of the MPCA in the test substance was not verified and there was no attempt made to recover the
MPCA from the tissues or organs. Based on the maximum growth temperature of Sclerotinia
minor strain IMI 344141 (34°C) and on results of an intraperitoneal injection study in laboratory
rats, infectivity is not expected in homeothermic animals. The requirement for wild mammal
testing was waived based on the lack of infectivity reported in laboratory mammals tested as part
of Human Health and Safety Testing, in which no toxic effects were noted in an acute oral
toxicity study and Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
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Granular Biological Herbicide were shown to be of low dermal toxicity and to be non- to
minimally irritating to the skin and eyes. Effects, including pneumonia and death, were
identified during pulmonary testing of laboratory mammals. These were thought to be due to an
overwhelming immune response to the large quantities of microbial antigen introduced into the
lungs by intratracheal instillation. Wild mammals are unlikely to be exposed to quantities
sufficient to elicit such a response.

Sclerotinia minor is not known as a pathogen of terrestrial invertebrates. Organisms that feed on
or parasitize fungal sclerotia include nematodes, earthworms, centipedes, snails, gall midge
larvae (Diptera: Cecidomyiidae), mites (Astigmata: Acaridae), bacteria and fungi (Coley-Smith
and Cooke 1971). Larvae of the fungus gnat (Bradysia species) and larvae of spring tails
(Onychirus species: Collembola) were observed feeding on sclerotia of Sclerotinia sclerotiorum
(Anas and Reeleder 1987, 1988). The low incidence of lettuce drop in Quebec muck soils is
partially attributed to the feeding of Bradysia species larvae on sclerotia, in addition to the
activities of mycoparasite moulds Trichoderma, Sporidesmium, Gliocladium and Penicillium. In
a review of the published literature, no incidents of toxicity or pathogenicity were identified.
Given that the distribution of Sclerotinia minor is widespread, reports in the literature would be
expected if it were a pathogen of terrestrial invertebrates. Nevertheless, equivocal results in
laboratory testing of honeybees and earthworms require replacement studies. 

In a dietary toxicity study in honeybees (Apis mellifera), mortality was greater in groups fed a
diet containing live or killed Sclerotinia minor strain IMI 344141 compared with negative
controls. The study authors attributed this to reduced palatability of the adulterated diet, but
because feed consumption was not measured, this could not be confirmed and a toxic effect
could not be ruled out. The 8-day dietary LC50 and NOEC were not calculated, but mortality in
the test group fed a diet containing 100 CFU/mL in the diet was 48% and mortality in honeybees
fed a diet containing 1 CFU/mL was greater than in the negative control group. As honeybees
are likely to forage for nectar on treated flowering dandelion plants, a replacement study is
required to convincingly demonstrate that these effects are not toxic or pathogenic in nature. 

Although no clinical or behavioural effects were noted in earthworms exposed to environmental
concentrations equivalent to those expected immediately following a single application of
Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide at the highest label rate, the concentration range tested did not meet the requirement
for maximum hazard testing. No range-finding study was done to justify the low concentrations
tested. Due to the certain exposure of earthworms to Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide, a replacement study is
required in which earthworms are exposed to the maximum hazard concentration of 267 g of
Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide/kg dry soil.

A waiver request of the requirement for toxicity/pathogenicity data for Sclerotinia minor strain
IMI 344141 on non-target terrestrial plants was submitted. The waiver request is based on the
rationale that the active ingredient is a known plant pathogen with a wide host range (Melzer et
al. 1997, Hollowell and Shew 2001, Pacific Northwest Fungi Data Base 2005). Testing is
therefore not considered necessary to assess the risks of Sarritor Granular Biological Herbicide
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(Commercial) or Sarritor Domestic Granular Biological Herbicide to terrestrial plant species.
Experimental testing for phytotoxicity on broadleaf garden weeds, turf grasses and
representative garden plants was conducted. Many broadleaf garden weeds were susceptible to
infection with Sclerotinia minor strain IMI 344141 following spot treatment with Sarritor
Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide
granules. Turf grasses (Kentucky bluegrass, creeping red fescue, perennial ryegrass, annual
ryegrass, creeping bentgrass, colonial bentgrass, chewing fescue, tall fescue and hard fescue)
were resistant to infection by Sclerotinia minor strain IMI 344141 following both pre- and post-
emergent applications of Sarritor Granular Biological Herbicide (Commercial) or Sarritor
Domestic Granular Biological Herbicide. The risk to non-target plants will be limited to those
growing in or adjacent to treated turf as Sarritor Granular Biological Herbicide (Commercial),
Sarritor Domestic Granular Biological Herbicide granules and Sclerotinia minor strain IMI
344141 do not persist in the environment and are not readily dispersed from the site of
application. The Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Biological Herbicide product labels advise users to avoid application to desirable
broadleaf species.

4.2.2 Effects on Aquatic Organisms

The risk of Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular
Biological Herbicide to aquatic organisms was based on evaluation of toxicity data in one fish,
one aquatic arthropod, and one aquatic plant species.

A 30-day toxicity study of 50 rainbow trout (Oncorhynchus mykiss) and a 21-day study in
Daphnia magna were considered to be supplementary information because the range of aquatic
concentrations tested (20, 39, 79, 158 and 315 CFU/mL) was insufficient to properly assess the
risk of Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular
Biological Herbicide to aquatic organisms. Maximum hazard testing is recommended where the
toxicity of the test substance is expected to be low. This requires a concentration of 1000 times
the expected environmental concentration or 106 CFU/mL, whichever is greater and achievable.
Although the formulation of Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide granules makes it difficult to define the estimated
environmental concentration in terms of a mycelial suspension, the dose used is clearly
insufficient to meet the requirement for maximum hazard testing. An LC50 could not be
calculated from the data and no range-finding test was submitted to justify the use of a lower
dose. Although a single fish in the highest test group died, there was no evidence that this was a
treatment-related mortality, as there were no associated clinical signs or findings on necropsy.
No effects were observed in Daphnia magna. In spite of the insufficiency of the submitted
studies, no replacement studies are required. In another study (see below), Sarritor Granular
Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological Herbicide were
shown to be pathogenic to an aquatic vascular plant, which was the most sensitive aquatic
organism tested. Measures to mitigate the risk to aquatic vascular plants will therefore be
sufficient to mitigate any potential risk to freshwater fish or invertebrates.

Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide granules effects on the freshwater floating aquatic vascular plant Lemna gibba G3 was
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studied at concentrations of 4, 9, 20, 45 and 100 granules/100 mL under static conditions. A
negative (no granules), blank (uninoculated granules) and heat-inactivated control treatments
were also observed. The 7-day EC50 based on frond number was 44 granules/100 mL, with a
95% confidence interval of 0.0–88.0 granules/100 mL. The 7-day no observed effect
concentration based on biomass was 9 granules/100 mL. As adverse effects in Lemna were not
observed in the heat-inactivated control and because fungal mycelia were observed on the fronds
in the 100 granules/100 mL treatment group, the effects observed in the treatment groups are
thought to be due to infection of the plant tissues with Sclerotinia minor strain IMI 344141. 

A waiver of the requirement for further aquatic plant toxicity/pathogenicity testing for
Sclerotinia minor strain IMI 344141 was requested, based on the known host range of
Sclerotinia minor which includes aquatic sedges, on results of the 7-day toxicity test with
duckweed (Lemna gibba G3) and on the ability of Sclerotinia minor strain IMI 344141 mycelia
to germinate from floating Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide granules and for mycelial threads to grow along the
surface of the water. Adverse effects in emergent and floating aquatic plants are therefore
expected if Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular
Biological Herbicide granules are permitted to enter aquatic ecosystems. To mitigate against the
risk of effects in aquatic plants, the end-use product labels specifically prohibit application of
Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide to aquatic, estuarine or marine ecosystems and applicators are instructed not to apply
Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological
Herbicide to self-contained ponds such as garden ornamental ponds to prevent nuisance damage
to ornamental aquatic plants. In addition, the end-use label indicates to direct mower clippings
away from such habitats for the first few weeks after Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide application.

5.0 Value

5.1 Effectiveness Against Pests

Data from a total of 34 efficacy trials conducted over 6 years in Ontario, Quebec and Nova
Scotia were submitted. Although the submitted trials were unique in terms of the experimental
design and field layout from year to year, an appropriate experimental design was used and an
appropriate set of treatments was included in each trial to address the proposed pest claim.

The efficacy of Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Biological Herbicide for suppression of dandelion top growth in turf was visually
assessed as percent weed control and compared to an untreated weedy check and a chemical
herbicide, Killex (containing the active ingredients dicamba, 2,4-D and mecoprop). Observations
were made at various times throughout the growing season.

5.1.1 Acceptable Efficacy Claims

Adequate data indicated that a rate of 40 g product/m2 of Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide is required for suppression of



Evaluation Report - ERC2007-02
Page 21

dandelion top growth in turf where conditions are optimal, i.e., where daily high temperature
ranges from 18 to 24°C, the relative humidity is high and/or where rainfall or irrigation occurs
within 12 hours following the application. Mean dandelion top growth suppression following the
application of Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Biological Herbicide at 40 g product/m2 was 79.0% over 7 trials at the first rating
(7 Days After Treatment (DAT)), 82.8% over 8 trials at the second rating (11-15 DAT), 82.1%
over 8 trials at the third rating (21-28 DAT) and 79.3% over 5 trials at the last rating
(42-45 DAT).

As Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular
Biological Herbicide contain a living fungus, the level of dandelion top growth suppression may
vary with environmental factors that influence fungal germination, growth and development.
Data from 6 trials indicated that a rate of 60 g product/m2 is required for an acceptable level of
dandelion top growth suppression in turf where conditions are suboptimal, i.e., where daily high
temperatures are outside of the range of 18-24°C. Mean dandelion top growth suppression
following the application of Sarritor Granular Biological Herbicide (Commercial) or Sarritor
Domestic Granular Biological Herbicide at 60 g product/m2 in these trials was 77.5% at the first
rating (7 DAT), 77.0% at the second rating (11-15 DAT), 85.0% at the third rating (21-28 DAT)
and 75.2% at the last rating (42-45 DAT).

The biological activity of Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide is very rapid with symptoms appearing within 3 to
5 days after application. Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide provided 80 - 90% density reduction of the established
dandelion immediately after treatment when the environmental conditions are optimal. A few
weeks after treatment, the fungus population density decreases below the effective threshold.
Consequently, the suppression of dandelion top growth with Sarritor Granular Biological
Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide declined and
dandelion regrowth was found later in the season. The use of proper turf management practices,
i.e., fertilizer, irrigation, etc. are essential in the prevention of re-growth of the treated dandelion
plants.

5.2 Phytotoxicity to Host Plants

Data from a total 26 trials, 24 field trials and 2 dedicated crop tolerance trials (greenhouse trials),
conducted over 5 years in Ontario, Quebec and Nova Scotia were submitted. Although the
submitted trials were unique in terms of the experimental design and field layout from year to
year, an appropriate experimental design was used and an appropriate set of treatments was
included in each trial to address the proposed host claim.

Crop tolerance was visually assessed as percent injury for a total of 9 turfgrass species:
Kentucky bluegrass, annual ryegrass, perennial ryegrass, creeping bentgrass, colonial bentgrass,
tall fescue, Chewing’s fescue, creeping red fescue and hard fescue during the growing season.
These species are representative of the grass species planted in turf in Canada.
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5.2.1 Acceptable Claims for Host Plants

Dicotyledonous plant species are sensitive to Sclerotinia minor. Only three monocotyledonous
plant species, asparagus, tulips and banana are known to be susceptible. Sclerotinia minor is not
a serious pathogen on most plants as economic losses to Sclerotinia minor have only been
reported in lettuce and peanuts. Sclerotinia minor is not pathogenic on any grass species, but is
pathogenic to many weeds associated with turf and grass crops. Sclerotinia minor Jagger isolate
(IMI 344141) was obtained from a lettuce field in Sherrington, Quebec in 1983 and is endemic
to Ecoregions 1, 3, and 4 (coastal BC, Alberta, southern Ontario, Quebec and the Maritimes). In
the US, Sclerotinia minor has been reported in Arizona, California, Connecticut, Florida,
Illinois, Minnesota, Montana, New York, North Carolina, Oklahoma, Oregon, Pennsylvania,
Texas, Virginia and Washington.

Data demonstrated acceptable safety of Sarritor Granular Biological Herbicide (Commercial)
and Sarritor Domestic Granular Biological Herbicide to the tested turfgrass species under both
greenhouse (favourable to disease infection and development) and field environmental
conditions. Crop injury data with Sarritor Granular Biological Herbicide (Commercial) and
Sarritor Domestic Granular Biological Herbicide support a crop tolerance claim for turfgrasses. 

5.3 Impact on Succeeding Crops

Not applicable.

5.4 Economics

Not available.

5.5 Sustainability

5.5.1 Survey of Alternatives

Manual removal of dandelion plants, although time-consuming, is feasible on a small individual
property. Heavy infestations in this situation could be controlled initially with chemical
herbicides such as 2,4-D based products alone or in a tank mixture (Table 5.5.1-1) and managed
thereafter with a manual removal program. Periodic applications of herbicides may be required if
infestations become unmanageable.

In large turf areas such as parks, athletic fields, golf courses etc., it is not feasible to manually
remove dandelion plants and chemical dandelion control has been the common practice. It
should be noted that specific municipalities have limited the use or banned the use of chemical
herbicides. 
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Table 5.5.1-1 Herbicides Options for Dandelion Control in Turf

Technical Grade Active
Ingredient

End-use Products Herbicide Classification

Group Mode of
Action

2,4-D 2,4-D 4 Synthetic auxin

MCPA Compitox 4 Synthetic auxin

2,4-D + mecoprop + dicamba Killex 4 Synthetic auxin

Metsulfuron methyl Escort 2 ALS inhibitor

The availability of Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic
Granular Biological Herbicide provides both homeowners and commercial applicators with
another option for dandelion top growth suppression in situations where the use of synthetic
chemicals is not desirable.

5.5.2 Compatibility with Current Management Practices Including Integrated Pest
Management

Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
Herbicide offer an alternative to the use of chemical herbicides for dandelion top growth
suppression in turf. The availability of Sarritor Granular Biological Herbicide (Commercial) and
Sarritor Domestic Granular Biological Herbicide enables further development of integrated and
sustainable turf management practices, especially in areas where chemical herbicides are
undesirable.

The application of Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Biological Herbicide is compatible with the integrated pest management practices in
turf. The suppression of dandelion top growth with Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide promotes a strong and healthy
lawn that is better able to compete with invasive weeds. The use of proper turf management
practices, i.e., fertilizer, irrigation, etc. are essential in the prevention of re-growth of the treated
dandelion plants.

5.5.3 Information on the Occurrence or Possible Occurrence of the Development of
Resistance

Based on the mode of action of Sclerotinia minor strain IMI 344141, the development of
resistance is unlikely. Development of resistance of dandelion to Group 4 Herbicides, such as
2,4-D, has not been an issue in Canada but the availability of alternate products like Sarritor
Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular Biological
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Herbicide provides an option to reduce the possibility of such an occurrence. The use of Sarritor
Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide
in conjunction with synthetic chemical herbicides may minimize the potential for dandelion
resistance to Sclerotinia minor strain IMI 344141.

5.5.4 Contribution to Risk Reduction and Sustainability

The use of Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular
Biological Herbicide offers an alternative to traditional Group 4 chemical herbicides in turf. As
such, Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic Granular
Biological Herbicide may contribute to a reduction in the use of chemical herbicides in turf.

It is also expected that the use of Sarritor Granular Biological Herbicide (Commercial) or
Sarritor Domestic Granular Biological Herbicide may improve the integrated pest management
practices in turf, especially in areas where the use of traditional chemical herbicides is
undesirable.

6.0 Toxic Substances Management Policy Considerations

The management of toxic substances is guided by the federal government’s Toxic Substances
Management Policy, which puts forward a preventive and precautionary approach to deal with
substances that enter the environment and could harm the environment or human health. The
policy provides decision makers with direction and sets out a science-based management
framework to ensure that federal programs are consistent with its objectives. One of the key
management objectives is virtual elimination from the environment of toxic substances that
result predominantly from human activity and that are persistent and bioaccumulative. These
substances are referred to in the policy as Track 1 substances.

While reviewing Sclerotinia minor strain IMI 344141, the PMRA took into account the federal
Toxic Substances Management Policy and followed its Regulatory Directive DIR99-03, The Pest
Management Regulatory Agency’s Strategy for Implementing the Toxic Substances Management
Policy. Substances associated with its use were also considered, including microcontaminants in
the technical product and formulants in the end-use products Sarritor Granular Biological
Herbicide (Commercial) and Sarritor Domestic Granular Biological Herbicide. The PMRA has
reached the following conclusions:

• Sclerotinia minor strain IMI 344141 does not meet the Track 1 criteria because the active
ingredient is a biological organism and hence is not subject to the criteria used to define
persistence, bioaccumulation and toxicity properties of chemical control products. There
are also no formulants, contaminants or impurities present in the end-use products that
would meet the TSMP Track-1 criteria.

• Sarritor Technical Herbicide does not contain any contaminants of health or
environmental concern identified in Canada Gazette Part II, Volume 139, Number 24,
pages 2641–2643: List of Pest Control Product Formulants and Contaminants of Health
or Environmental Concern.

http://www.pmra-arla.gc.ca/english/pdf/dir/dir9903-e.pdf
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• The end-use products Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide do not contain any formulants of health or
environmental concern identified in Canada Gazette Part II, Volume 139, Number 24,
pages 2641–2643: List of Pest Control Product Formulants and Contaminants of Health
or Environmental Concern.

Therefore, the use of Sarritor Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Biological Herbicide is not expected to result in the entry of Track 1 substances into
the environment.

7.0 Summary

7.1 Methods for Analysis of the Microorganism as Manufactured

The product characterization data for the microbial active ingredient, Sclerotinia minor strain
IMI 344141 and its associated end-use products Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Granular Biological Herbicide are considered adequate to
assess their potential risks to human health and the environment. The technical and end-use
materials were fully characterized and the specifications were supported by the analysis of a
sufficient number of batches. Microbe-specific screening data on representative production
batches showed an absence of potential contaminants of concern, including aerobic
sporeformers, fecal streptococcus, coliforms, fecal coliforms, yeasts, moulds, Shigella,
Salmonella, Vibrio cholerae, Vibrio parahaemolyticus and Staphylococcus aureus. No additional
testing is required to demonstrate that the manufacturer’s quality assurance program is
successful at limiting contaminating microorganisms.

Storage stability data were sufficient to support different expiration dates on the product labels
for Sarritor Technical Herbicide, Sarritor Granular Biological Herbicide (Commercial) and
Sarritor Domestic Granular Biological Herbicide. Storage temperature was shown to have the
greatest impact on the microorganism’s viability. The product labels stipulate the duration of
storage based on temperature, allowing for storage up to 9 months at –16°C, up to 7 months at
4°C and up to 3 months at 20°C.

7.2 Human Health and Safety

The acute toxicity and infectivity studies submitted in support of Sclerotinia minor strain IMI
344141 were determined to be sufficiently complete to permit a decision on registration.
Sclerotinia minor strain IMI 344141 was of low toxicity in the rat when administered via the oral
and dermal routes. Significant effects were observed when the MPCA was administered via
intratracheal injection (pneumonia) and intraperitoneal injection (peritonitis) in the rat, likely
caused by a natural immune response to large quantities of microbial antigen rather than by
infection. The Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic
Granular Biological Herbicide granular formulation was shown to be non-irritating to minimally
irritating when applied to the skin and eyes of the rabbit.
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Although there have been no hypersensitivity reactions reported in people during the
development and testing of Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide, all microbial pest control agents are considered to be
potential sensitizers. Exposure to allergens, including Sclerotinia minor strain IMI 344141 may
cause allergic reactions following repeated exposures to high concentrations. As a result, the
signal words “POTENTIAL SENSITIZER” are required on the principal display panels of all
product labels.

When handled according to the label instructions, the pulmonary, dermal and ocular routes are
the potential routes of exposure to applicators. To minimize risk to applicators, use of
appropriate personal protective equipment (PPE) is stipulated on the Sarritor Granular Biological
Herbicide (Commercial) and Sarritor Domestic Granular Biological Herbicide product labels,
including the wearing of long sleeved shirt, long pants, shoes plus socks and waterproof gloves.
Given the particular risk from inhalation exposure to Sclerotinia minor strain IMI 344141,
applicators of both the commercial and domestic end-use products are required to wear an
appropriate biological dust/mist filtering respirator. To further minimize bystander exposure to
airborne dust particles, label directions indicate that the product should be applied when a
rainfall or irrigation will occur within 12 hours of application. 

As no food uses are proposed for Sarritor Granular Biological Herbicide (Commercial) or
Sarritor Domestic Granular Biological Herbicide, the establishment of a maximum residue limit
(MRL) is therefore not required for Sclerotinia minor strain IMI344141 under Section 4(d) of
the Food and Drugs Act (adulteration of food) as defined under Division 15, Section B.15.002 of
the Food and Drugs Regulations. Any incidental exposure to food crops is expected to pose
negligible to no risk to the general population, including infants and children or animals because
Sclerotinia minor strain IMI 344141 was not toxic or infective via the oral route of
administration. The potential exposure from contaminated drinking water is also negligible given
that the product label prohibits application of Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide near aquatic habitats and that
Sclerotinia minor strain IMI 344141 is likely susceptible to municipal treatment of drinking
water.

7.3 Environmental Risk

Data and information submitted on the environmental fate and effects of Sclerotinia minor strain
IMI 344141 were determined to be sufficiently complete to assess the environmental impact of
this microbial pest control agent. 

Information on the environmental fate and behaviour of Sclerotinia minor strain IMI 344141 was
required because toxicological concerns were identified in certain non-target organism studies.
Laboratory and field testing of Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide revealed that granules were not readily dislodged from
the site of application on turf after settling through the turf and resting on the soil surface.
Eruptive mycelia growth of Sclerotinia minor strain IMI 344141 from Sarritor Granular
Biological Herbicide (Commercial) or Sarritor Domestic Granular Biological Herbicide granules
were also shown to not persist in the absence of a plant host and as a result quickly disappear.
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Field experiments showed little residual herbicidal activity in turf four months after application
to dandelion plants. Moreover, the potential for seasonal carryover of residues was also unlikely
with this MPCA, as it rarely forms sclerotia, which are more resistant to harsh environmental
conditions than mycelia, and when formed by strain IMI 341441, quickly lose their viability.

Sclerotinia minor is widespread in the environment, yet there are no published reports of disease
associated with Sclerotinia minor in birds, wild mammals, earthworms, honeybees and other
arthropods, aquatic invertebrates or fish. A laboratory study showed that Sclerotinia minor strain
IMI 344141 is not toxic or pathogenic to birds when ingested. Results from a laboratory study in
honeybees were difficult to interpret, but Sclerotinia minor is a food source for many other
ground-dwelling arthropods, indicating that this microorganism is of low toxicity to terrestrial
arthropods. Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic
Granular Biological Herbicide did not affect earthworms at concentrations expected in the
environment following a single application at the highest label rate, but higher concentrations
were not tested. Sclerotinia minor causes disease in many species of terrestrial plants. The
product labels instruct users to avoid applying Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide to plants growing adjacent to
treated turf.

Aquatic arthropods and fish were exposed to a range of test aquatic concentrations, however, the
PMRA requirement for a maximal concentration of 1000 times the expected environmental
concentration was not provided. As this maximum concentration was not tested it is not possible
to properly assess the risk of Sarritor Granular Biological Herbicide (Commercial) or Sarritor
Domestic Granular Biological Herbicide to these organisms. However, laboratory studies
indicate that aquatic plants are the most sensitive aquatic organism tested as they were
susceptible to Sclerotinia minor disease at concentrations lower than the maximal concentration
of 1000 times the expected environmental concentration. Therefore, the measures established to
minimize risk to sensitive aquatic plants will be sufficient to protect fish and aquatic arthropods. 

Label statements instruct applicators not to apply Sarritor Granular Biological Herbicide
(Commercial) or Sarritor Domestic Granular Biological Herbicide to ornamental ponds or
aquatic, estuarine or marine habitats or to allow mower clippings to enter such habitats for a few
weeks after application. Sarritor Granular Biological Herbicide (Commercial), Sarritor Domestic
Granular Biological Herbicide granules and Sclerotinia minor strain IMI 344141 do not persist
in the environment and are not readily transferred from the site of application to aquatic habitats,
so these precautions are considered sufficient to minimize the risk to aquatic organisms.
Additional test data and/or information are required to further refine the impact assessment of
strain IMI 344141 on pollinators (honeybee) and earthworms.

7.4 Value

The data submitted to register Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide are sufficient to support the claim for suppression of
dandelion top growth in turf. Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide offer an alternative to the use of chemical herbicides for
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top growth suppression of dandelion in turf, especially where the use of traditional chemical
herbicides is not desirable.

8.0 Regulatory Decision

Health Canada’s PMRA, under the authority of the Pest Control Products Act and in accordance
with the Pest Control Products Regulations, has granted conditional registration for the sale and
use of Sarritor Technical Herbicide containing Sclerotinia minor IMI 344141 and the end-use
products Sarritor Granular Biological Herbicide (Commercial) and Sarritor Domestic Granular
Biological Herbicide to suppress dandelion top growth in turf.

An evaluation of current scientific data from the registrant and scientific reports has resulted in
the determination that, under the approved conditions of use, the end-use products have value
and do not present an unacceptable risk to human health or the environment.

Although the risks and value have been determined to be acceptable when all risk reduction
measures are followed, as a condition of these registrations, additional scientific information is
being requested from the applicant as a result of this evaluation to ensure that Sclerotinia minor
strain IMI 344141 will not harm terrestrial arthropods (honeybees) or non-arthropod
invertebrates (earthworms). (For more details, refer to the Section 12 Notice associated with
these conditional registrations.) The applicant will be required to submit this information within
the time frames indicated below.

NOTE: The PMRA will publish a consultation document at the time when there is a
proposed decision on applications to convert these conditional registrations to full
registrations or on applications to renew the conditional registrations, whichever
occurs first.

• Environment

Two studies are required:

• Observations in honeybees were difficult to interpret. Mortalities in honeybees fed a diet
containing Sclerotinia minor strain IMI 344141 were higher than in controls. The study
authors suggested that the diet containing Sclerotinia minor strain IMI 344141was
unpalatable to the honeybees, and that the higher mortalities observed were due to food
avoidance, rather than toxicity or pathogenicity. This could have been confirmed if the
rate of food consumption was measured in test and control honeybees and it was shown
that test honeybees ate less food. As food consumption was not measured, a toxic or
pathogenic effect could not be ruled out. A replacement study is required to confirm that
honeybees will not be harmed while foraging on treated dandelion flowers. Submission
of the replacement study to the PMRA must be made no later than May 1, 2008.

• The range of test concentrations used in the submitted earthworm study was too low. The
study showed that Sarritor Granular Biological Herbicide (Commercial) and Sarritor
Domestic Granular Biological Herbicide were safe for earthworms exposed to
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concentrations of Sarritor Granular Biological Herbicide (Commercial) or Sarritor
Domestic Granular Biological Herbicide expected in soil immediately following a single
application at the highest label use rate, but toxicity testing requires the use of a
maximum hazard concentration one thousand times as high. A sound scientific rationale
supporting the waiver of this requirement is required. Alternatively, a replacement study
may be submitted with testing at the maximum hazard concentration (267 g/kg dry soil).
Submission of the waiver rationale or study to the PMRA must be made no later than
May 1, 2008.
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List of Abbreviations

ADI acceptable daily intake
ARD acute reference dose
bw body weight
CFU colony forming unit
DAT days after treatment
EC50 effective concentration on 50% of the population
EP end-use product
FDA Food and Drugs Act
g gram
kg kilogram
LC50 lethal concentration 50%
MAS maximum average score
MIS maximum irritation score
mg milligram
mL millilitre
MPCA microbial pest control agent
MRL maximum residue limit
NOEC no observed effect concentration
PCPA Pest Control Products Act
PDA potato dextrose agar
PMRA pest management regulatory agency
ppm parts per million
TSMP toxic substances management policy
µm micro-metre
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Appendix I

Table 3.1 Acute Toxicity and Infectivity of Sclerotinia minor strain IMI 344141 and Its
Associated End-use Products Sarritor Granular Biological Herbicide
(Commercial) and Sarritor Domestic Granular Biological Herbicide

Study Type Species Result Comment Reference

Acute Toxicity/Infectivity

Acute Oral Toxicity Rat–Sprague-Dawley

5/sex treated with
MPCA, limit dose
5.4 × 107 CFU/kg bw

LD50 > 5.4 ×
107 CFU/kg bw

No clinical signs indicative
of toxicity or pathogenicity,
no mortalities.

The requirement for
infectivity testing was
waived based on the results
of the intraperitoneal
infectivity study.

NOT TOXIC

PMRA
1287822

Acute Pulmonary
Toxicity

Rat–Sprague-Dawley

5/sex treated with
live or killed MPCA,
limit dose 3 × 104

CFU/animal

LD50 not
calculated

Mortalities in 2/10 animals
treated with live, and 2/10
animals treated with killed
test substance, accompanied
by clinical signs including
lethargy and dyspnea.
Evidence of pneumonia was
observed at necropsy. No
clinical signs were observed
in surviving animals.

The requirement for
infectivity testing was
waived based on the results
of the intraperitoneal
infectivity study and on the
similarity of effects seen in
rats treated with live and
killed MPCA.

PRECAUTIONARY
LABELLING REQUIRED

PMRA
1287823
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Intraperitoneal
Infectivity

Rat–Sprague-Dawley

12 males and 11
females treated with
live MPCA, limit
dose $2.7 × 107

CFU/animal, 7/sex
treated with killed
MPCA concentration
equivalent to limit
dose

LD50 not
calculated

Mortalities in 4/7 males and
6/7 females treated with
killed test substance and
6/12 males and 4/11
females treated with live
test substance. Clinical
signs observed in most
treated animals included
lethargy, piloerection,
hunchback, dyspnea,
diarrhea, weight loss,
abdominal distension and
abdominal lump. Necropsy
findings were suggestive of
acute peritonitis with
eventual sequestration of
the test substance. 

The MPCA could not be
recovered from tissue and
organs of rats treated with
live test substance by a
validated method. Based on
this, and the similarity of
effects seen in animals
treated with live and killed
MPCA, infectivity is not
suspected.

NOT INFECTIVE

PMRA
1287824

Acute Dermal
Toxicity

Rabbit–New Zealand
Albino

2g/kg bw EP

LD50 > 2000
mg/kg bw

No clinical signs indicative
of toxicity, no mortalities.

NOT TOXIC

PMRA
1287825

Dermal Irritation Rabbit–New Zealand
Albino

2 g/kg bw EP 
(24 hour occluded
exposure)

MISa 1.4/8 at 24
hours

MASb 0.667/8 

NON-IRRITATING TO
MILDLY IRRITATING

PMRA
1287826

Primary Eye
Irritation

Rabbit–New Zealand
Albino

100 mg EP

MIS 2/110 at 1
and 24 hours

MAS 0.667/110

NON-IRRITATING TO
MINIMALLY
IRRITATING

PMRA
1287829

a MAS = Maximum irritation score.
b MAS = Maximum average score for 24, 28 and 72 hours
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Table 4.2 Toxicity to Non-Target Species

Organism Study
Type

Species Test
Substance

Toxicity
Data

Reference

Terrestrial Organisms

Vertebrates

Birds Oral Bobwhite
quail

Sclerotinia minor
strain IMI 344141
mycelial suspension

30 birds given a
single dose of 1.7 ×
107 CFU/kg bw
daily for 5
consecutive days

LD50 > 1.7 × 107 CFU/kg bw/day
× 5 days

NOEC > 1.7 × 107 CFU/kg
bw/day × 5 days

No mortalities, no clinical signs,
no findings on necropsy

NOT TOXIC

PMRA
1291623

Mammals Acute No study was submitted. In a waiver request, a literature search
showed no reports of adverse effects in wild mammals despite the
ubiquitous nature of the MPCA. The waiver request also cited
laboratory animal studies reviewed as part of the Human Health and
Safety database. Exposure of wild mammals is expected to be minimal,
with ingestion of the EP granules by granivorous mammals the most
probable route of exposure, accompanied by dermal exposure from
handling the granular product. Laboratory animal studies showed that
Sclerotinia minor strain IMI 344141 is not infective in rats, and is non-
toxic by the oral route in rats, and non-toxic and non-irritating by the
dermal route in rabbits.

WAIVER ACCEPTED

PMRA
1291624

Invertebrates

Bee Dietary Apis
mellifera

Sclerotinia minor
strain IMI 344141
mycelial suspension

25 bee/group, dosed
at 100, 10 or 1
CFU/mL diet

Study terminated on Day 8 when
mortalities in controls exceeded
20%. 

7 day cumulative mortalities in all
test groups were $40%, and in the
group fed a diet containing 100
CFU/mL, 7-day cumulative
mortality was 48%. Study authors
proposed that mortalities were
due to reduced palatability of
diet, but rates of food
consumption were not measured,
so this could not be confirmed.

LC50 and NOEC not statistically
defined.

SUPPLEMENTARY

PMRA
1291626
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Other
arthropods

Acute No study was submitted. In a waiver request, a literature search
showed no reports of adverse effects in arthropods, and that several
arthropod species, representing multiple arthropod classes and orders
are known to actively feed on Sclerotinia minor sclerotia, including
centipedes (Class: Chilopoda), gall midge larvae (Order Diptera),
mites (Order Astigmata), fungus gnat larvae (Order Diptera) and
springtail larvae (Order Collembola).

WAIVER ACCEPTED

PMRA
1291627

Earthworm Acute Eisenia
fetida

Sarritor granules

10 worms/ group
dosed at 6.25, 125,
250, 500 or 1000
mg/kg dry soil

LC50 > 1000 mg/kg dry soil
NOEC 1000 mg/kg soil

No mortalities, no clinical signs,
and no aversion to treated soil
observed at the highest tested
concentration. Test
concentrations did not meet the
maximum hazard concentration
of 267 g/kg soil (1000 times the
estimated environmental
concentration).

All worms (including untreated
controls) lost weight because
worms were not fed during the
test. Worms fed heat-inactivated
Sarritor lost significantly less
weight than untreated control
worms, possibly because the
attenuated EP provided a food
source.
 
SUPPLEMENTARY

PMRA
1291629

Soil microbes No study or waiver request submitted. Test data are not required for
Sclerotinia minor strain IMI 344141, as there are no reports of adverse
effects in the available scientific literature.

Plants

Vascular
Plants

Acute No formal study was submitted. A waiver was requested based on the
known host range of Sclerotinia minor including over 100 plant
species, mostly dicots. Based on the requirement for direct contact
with fungal mycelia, plants with a prostrate or rosette growth habit are
the most likely to be affected by off-target application of Sarritor
Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Herbicide. An informal experimental report was To address
the potential for pathogenicity in turf grasses, informal laboratory
experimental reports were submitted. No adverse effects on any of the
multiple turfgrass species tested were observed.

WAIVER ACCEPTED

PMRA
1291630
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Aquatic Organisms

Vertebrates

Freshwater
fish

Acute Rainbow
trout

Sclerotinia minor
strain IMI 344141

10 fish/group
exposed to 20, 39,
79, 158 and 315
CFU/mL in the
aquatic environment
and 2, 4, 8, 16 and
32 CFU/kg in the
diet.

There was one mortality in the
group of fish exposed to 315
CFU/mL in the aquatic
environment and 32 CFU/kg in
the diet, but it was not evident
that this death was treatment
related, as no clinical signs or
pathological findings on
necropsy.

The test concentration was
significantly below the maximum
hazard concentration, and the
viability of the mycelial
suspension in the aquatic
environment was not adequately
confirmed.

SUPPLEMENTARY

PMRA
1291630

Estuarine/
marine fish

Acute No study or waiver request was submitted. Estuarine and marine fish
are not expected to be exposed to the MPCA.

Invertebrates

Freshwater
arthropods

Acute Daphnia
magna

Sclerotinia minor
strain IMI 344141

20 neonate daphnids
per group exposed
to 20, 39, 79, 158,
or 315 CFU/mL in
the aquatic
environment.

21-day LC50 >315 CFU/mL
21-day NOEC 315 CFU/mL

No statistically significant
differences in survival,
reproduction or growth between
treated daphnids and negative
controls.

The test concentration was
significantly below the maximum
hazard concentration, and the
viability of the mycelial
suspension in the aquatic
environment was not adequately
confirmed.

SUPPLEMENTARY

PMRA
1291628

Estuarine/
marine
arthropods

Acute No study or waiver request was submitted. Estuarine and marine
arthropods are not expected to be exposed to the MPCA.

Non-
arthropod
invertebrates

Acute No study or waiver request was submitted.
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Plants

Algae Acute No study or waiver request submitted

Freshwater
Plants

Acute Lemna
gibba

Sarritor granules

4, 9, 20, 45
granules/100 mL

7-day frond no. EC50 44
granules/100mL ( 95% CI: 0-88
granules/100mL) 

7-day frond no. growth rate EC50
63 granules/100mL (95% CI: 44-
77 granules/100 mL)

7-day biomass EC50 58
granules/100mL (95% CI: 0-88
granules/100 mL)

7-day biomass growth rate EC50
71 granules/100mL (95% CI:
61–81 granules/100 mL)

NOEC = 9 granules/100 mL

PMRA
1291631

Freshwater
Plants

Acute A request was submitted to waive the requirement for additional
testing of aquatic plant species. Based on the known host range of
Sclerotinia minor and results of the 7-day toxicity test with Lemna
gibba, we can predict that floating broadleaf aquatic vegetation and
sedges (Cyperaceae) are susceptible to infection if Sarritor Granular
Biological Herbicide (Commercial) or Sarritor Domestic Granular
Herbicide granules enter the aquatic environment. Floating Sarritor
Granular Biological Herbicide (Commercial) or Sarritor Domestic
Granular Herbicide granules are capable of myceliogenic germination
at the surface of the water, but are viable for fewer than 4 days.

PMRA
1291632
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