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1 “Consultation statement” as required by subsection 28(2) of the Pest Control Products Act

(http://laws.justice.gc.ca/en/P-9.01/92455.html)

2 “Decision statement” as required by subsection 28(5) of the Pest Control Products Act

(http://laws.justice.gc.ca/en/P-9.01/92455.html)

3 “Acceptab le risks” as defined by subsection 2(2) of Pest Control Products Act

(http://laws.justice.gc.ca/en/P-9.01/92455.html)
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Overview

Registration Decision for Streptomyces lydicus strain WYEC 108

Health Canada’s Pest Management Regulatory Agency (PMRA), under the authority of the
Pest Control Products Act, is granting full registration for the sale and use of the technical grade
active ingredient Streptomyces lydicus WYEC 108 and the end-use product Actinovate SP for
the suppression of Botrytis fruit rot and powdery mildew on field and greenhouse grown
strawberries and powdery mildew on field and greenhouse peppers and Gerber daisies.

Current scientific data from the registrant, scientific reports and information from other
regulatory agencies were evaluated to determine if, under the proposed conditions of use, the
product has value and does not present an unacceptable risk to human health or the environment.

These products were first proposed for registration in the consultation document1: Proposed
Registration Decision—Streptomyces lydicus strain WYEC 108 (PRD2007-10). This
Registration Decision2 describes this stage of the PMRA’s regulatory process for S. lydicus strain
WYEC 108 and summarizes the Agency’s decision and the reasons for it. The PMRA received
no comments on Proposed Registration Decision—Streptomyces lydicus strain WYEC 108
(PRD2007-10). This decision is consistent with the proposed registration decision stated in
Proposed Registration Decision—Streptomyces lydicus strain WYEC 108 (PRD2007-10).

For more details on the information presented in this Registration Decision, please refer to the
Science Evaluation section of the related Proposed Registration Decision Streptomyces lydicus
strain WYEC 108 (PRD2007-10).

What Does Health Canada Consider When Making a Registration Decision?

The key objective of the Pest Control Products Act is to prevent unacceptable risks 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 registration3. The Act also requires that products have

http://laws.justice.gc.ca/en/P-9.01/92455.html
http://laws.justice.gc.ca/en/P-9.01/92455.html
http://laws.justice.gc.ca/en/P-9.01/92455.html
http://laws.justice.gc.ca/en/index.html
http://www.pmra-arla.gc.ca/english/pdf/prdd/prd2007-10-e.pdf


4 “Value” as defined by subsection 2(1) of Pest Control Products Act

(http://laws.justice.gc.ca/en/P-9.01/92455.html): “...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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value4 when used according to label directions. Conditions of registration may include special
precautionary measures on the product label to further reduce risk.

To reach its decisions, the PMRA applies hazard and risk assessment methods as well as policies
that are rigorous and modern. These methods consider the unique characteristics of sensitive
subpopulations in both humans (e.g. children) and 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 Actinovate SP?

Actinovate SP is a biological fungicide containing the bacterium, Streptomyces lydicus strain
WYEC 108, for the suppression of fungal diseases on field and greenhouse strawberries, peppers
and Gerber daisies.

S. lydicus strain WYEC 108 works by invading and growing within the fungal pathogens, where
it releases enzymes that break down the cell wall of fungi. It also readily grows on the tip of
plant roots, which protects the plant’s roots from plant pathogens by competing with and
displacing fungi that may cause disease and by excreting metabolites that target disease fungi.

Health Considerations

Can Approved Uses of S. lydicus strain WYEC 108 Affect Human Health?

S. lydicus strain WYEC 108 is unlikely to affect your health when used according to
label directions.

Exposure to S. lydicus strain WYEC 108 may occur during handling and applying of the
product. When assessing health risks, several key factors are considered: the
microorganism’s biological properties (e.g. production of toxic by-products), reports of
any adverse incidents, its potential for pathogenicity, infectivity and toxicity as
determined in toxicological studies and the likely levels to which people may be exposed
to this strain relative to exposures already encountered in nature to other strains of the
microorganism. 

Toxicology studies in laboratory animals describe potential health effects from large
doses in hopes of identifying any potential pathogenicity, infectivity and toxicity
concerns.

http://laws.justice.gc.ca/en/P-9.01/92455.html
http://www.pmra-arla.gc.ca
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An alternate formulation of Actinovate SP was mildly irritating to the eyes of test
animals. Consequently, the signal words “CAUTION: Eye Irritant” and “May irritate
eyes. Avoid contact with eyes” are required on the label. 

No other significant toxicity and no signs of pathogenicity or infectivity were observed
when S. lydicus strain WYEC 108 was tested on laboratory animals.

Residues in Water and Food

Dietary risks from food and water are not of concern.

Pesticide maximum residue limits (MRLs) are established for Food and Drugs Act
purposes through the evaluation of scientific data under the Pest Control Products Act.
Each MRL value defines the maximum concentration in parts per million (ppm) of a
pesticide allowed in/on certain foods. Food containing a pesticide residue that does not
exceed the established MRL does not pose an unacceptable health risk. The Food and
Drugs Act prohibits the sale of adulterated food, that is, food containing a pesticide
residue that exceeds the established MRL.

S. lydicus strains are common in soil and application of Actinovate SP to strawberry,
pepper and Gerber daisy in fields and commercial greenhouses is not expected to
significantly increase the natural environmental background levels of this
microorganism. No adverse effects have been attributed to dietary exposure from natural
populations of S. lydicus and none were observed during acute oral toxicity testing. The
establishment of a MRL is, therefore, not required for S. lydicus strain WYEC 108.
Furthermore, the likelihood of residues of S. lydicus strain WYEC 108 contaminating
drinking water supplies is negligible to non-existent. Consequently, dietary exposure and
risk are minimal to non-existent.

Occupational Risks From Handling Actinovate SP

Occupational risks are not of concern when Actinovate SP is used according to label
directions, which include protective measures.

Potential exposure to workers and pesticide handlers from S. lydicus strain WYEC 108 is
not expected to pose any undue risk. Pesticide applicators handling or applying
Actinovate SP and field workers re-entering fields where crops were sprayed, can come
into direct contact with S. lydicus strain WYEC 108 on the skin, in the eyes or by
inhalation. For this reason, the label will specify that applicators and other handlers of
Actinovate SP must wear personal protective equipment including water proof gloves,
long-sleeved shirts, long pants and shoes and socks. Mixer/loaders and applicators must
additionally wear a dust/mist filtering mask. Furthermore, early entry workers will be
restricted from entering fields or greenhouses treated with Actinovate SP for up to one
hour after spraying or until the solution has dried, unless they are wearing the appropriate
personal protective equipment.
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S. lydicus strain WYEC 108 may cause hypersensitivity, especially in people exposed
repeatedly to high concentrations of this microbe. The signal words “POTENTIAL
SENSITIZER” and precautionary statement “May cause sensitization” are required on
the product label to warn workers of this potential hazard. Personal protective equipment
and the restricted entry interval will further mitigate any potential risks to workers and
handlers.

For bystanders, exposure is expected to be much less than that of field workers and is
considered negligible. Therefore, health risks to bystanders are not of concern.

Environmental Considerations

What Happens When Actinovate SP is Introduced Into the Environment?

Environmental risks are not of concern.

There are no published reports of disease associated with S. lydicus in wild mammals,
birds, earthworms, bees and other arthropods, aquatic invertebrates, fish, algae and
aquatic plants. Furthermore, a study designed to examine the effects of S. lydicus strain
WYEC 108 on fish reported no adverse effects. Therefore, S. lydicus strain WYEC 108
is expected to present a negligible risk to these non-target organisms.

While there were no reports in published literature of plant disease caused by S. lydicus,
literature indicated that certain Streptomyces species, such as S. scabies, S. acidiscabies
and S. turgidiscabies which cause “potato scab” on potato, are known plant pathogens.
The applicant referred to growth chamber studies and small scale field trials conducted
with this microbial pest control agent (MPCA) that demonstrated that there were no
deleterious effects on potato. Based on the lack of phytotoxicity reported in efficacy
trials conducted with Actinovate SP on strawberry, Gerber daisy and bell pepper (see
Section 5.2) there is reasonable certainty that no deleterious effects are anticipated on
nontarget plants.

Value Considerations

What is the Value of Actinovate SP?

The registration of Actinovate SP would result in an additional non-chemical fungicide
for Canadian growers, in particular the greenhouse industry. It could be used as a
resistance management tool since the active ingredient has a multiple-site mode of action.
Actinovate SP could also be used as an alternative fungicide in organic fruit production. 



5 As per subsection 35(1) of the Pest Control Products Act (http://laws.justice.gc.ca/en/P-9.01/92455.html)
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Measures to Minimize Risk

Registered pesticide product labels include specific instructions for use. Directions include
risk-reduction measures to protect human and environmental health. These directions must be
followed by law.

The key risk-reduction measures being proposed on the label of Actinovate SP to address the
potential risks identified in this assessment are as follows:

Key Risk-Reduction Measures

Human Health

As a standard precaution anyone handling or applying Actinovate SP must wear waterproof
gloves, long-sleeved shirt, long pants and shoes plus socks. In addition, a dust/mist filtering
mask must be worn by mixers/loaders and applicators. Furthermore, early-entry workers will be
restricted from entering fields and greenhouses treated with Actinovate SP for up to 1 hour after
spraying or until solution has dried, unless the appropriate personal protective equipment is
worn.

Environment

As a general precaution, handlers are advised not to contaminate irrigation or drinking water or
aquatic habitats while cleaning equipment or disposing of waste.

Other Information

1. The relevant test data on which the decision is based (as referenced in this document) are
available for public inspection, upon application, in the PMRA’s Reading Room (located
in Ottawa). For more information, 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).

2. Any person may file a notice of objection5 regarding this registration decision on
S. lydicus strain WYEC 108 within 60 days from the date of publication of this
Registration Decision Document. For more information regarding the basis for
objecting (which must be based on scientific grounds), please refer to the PMRA’s
website (Requesting a Reconsideration of Decision,
www.pmra-arla.gc.ca/english/pubreg/reconsideration-e.html) or contact the
PMRA’s Pest Management Information Service by phone (1-800-267-6315) or
by e-mail (pmra_infoserv@hc-sc.gc.ca).

http://laws.justice.gc.ca/en/P-9.01/92455.html
mailto:pmra_infoserv@hc-sc.gc.ca
http://www.pmra-arla.gc.ca/english/pubreg/reconsideration-e.html
mailto:pmra_infoserv@hc-sc.gc.ca


List of References

Registration Decision - RD2007-10

Page 6

List of References

A. List of Studies Submitted by Registrant

1.0 The Active Ingredient Its Properties and Uses

PMRA Number Reference

PMRA 1164650 Product chemistry of Actinovate SP. Project No. 04-059.
April 24, 2000. 28 pages. DACO 2.1-2.11

PMRA 1360736 University of Idaho. 1998. Thesis: Mechanism of biocontrol of
fungal root pathogens in the rhizosphere by Streptomyces lydicus
WYEC 108. Ph. D. Microbiology. Moscow, ID. 81 pages.

PMRA 1360737 University of Idaho. 2002. Plant growth promotion and
siderophore production by selected root-colonizing nonpathogenic
Streptomyces species. M. Sc.

PMRA 1348803 University of Idaho. 2006. Thesis:Characterization of novel
members of the Streptomyces violaceusniger clade and
characterization of antibiotic biosynthesis gene of Streptomyces
lydicus WYEC 108. Ph. D. Microbiology. Moscow, ID. 113 pages.

PMRA 1348801 Locci, R. 1989. Streptomycetes and related genera. In: Bergey’s
Manual of Systematic Bacteriology. Vol. 4. 2451-2492.

PMRA 1164646 Biopesticide Regulatory Action Document. Streptomyces lydicus
WYEC 108. U.S. EPA. April 27, 2004. 41 pages.

2.0 Methods of Analysis

PMRA Number Reference

PMRA 1164650 Product chemistry of Actionovate SP. Project No. 04-059.
April 24, 2000. 28 pages. DACO 2.1-2.11

PMRA 1348800 Response to Clarifax. Dec. 20, 2000. 5 pages.

PMRA 1360731 Natural Industries Inc.: Summary of storage stability information.
Jan. 18, 2007.

PMRA 1348805 Summary of physical and chemical properties: Actinovate SP (EP)
and Streptomyces lydicus WYEC 108 (TGAI). 1 page.

PMRA 1360734 Goodfellow, M. And K. E. Simpson. 1987. Ecology of
Streptomycetes. Frontiers Applied Microbiology. 2: 97-125.



List of References

Registration Decision - RD2007-10

Page 7

PMRA 1360735 University of Idaho. 1992. Streptomyces lydicus WYEC 108 as a
biocontrol agent against Pythium seed rot and emergence
damping-off. Ph. D. Dissertation. Moscow, ID.

PMRA 1348804 University of Idaho. 2006a. 16S rDNA sequence of Streptomyces
lydicus WYEC 108. Department of Microbiology, Molecular
Biology, and Biochemistry. Moscow, ID. 

PMRA 1348803 University of Idaho. 2006b. Characterization of novel members of
the Stretomyces violaceuniger clade and characterization of
antibiotic biosynthesis genes from Streptomyces lydicus WYEC
108. Ph. D. Dissertation. Department of Microbiology, Molecular
Biology, and Biochemistry. Moscow, ID. May 2006.

3.0 Impact on Human and Animal Health

PMRA Number Reference

PMRA 1164642 Final Report: Acute Oral Toxicity Study in Rats (OPPTS
870.1100). Laboratory Study No. 5199-99. October 26, 1999.
Unpublished.

PMRA 1164643 Final Report: Acute Pulmonary Toxiciy/Pathogenicity study in
Rats with a Microbial Pest Control Agent (MPCA). Laboratory
Study No. 5202-99. March 1, 2000. Unpublished.

PMRA 1164641 Final Report: Acute injection toxicit/pathogenicity in rats with
a microbial pest control agent (MPCA). Laboratory Report
No. 5203-99. March 1, 2000. 45 pages. Unpublished.

PMRA 1164649 Final Report: Primary Eye Irritation Study in the Rabbit.
Laboratory Study No. 5200-99. September 2, 1999. 16 pages.
Unpublished.

PMRA 1164640 Final Report: Acute Dermal Irritation Study in Rabbit Laboratory
Study No. 5201-99. September 2, 2000. 13 pages. Unpublished.

PMRA 1164644 Administrative Volumes EPA Cover Letters. April 20, 2000.
14 pages.

4.0 Impact on the Environment

PMRA Number Reference

PMRA 1164644 Administrative Volumes EPA Cover Letters. April 20, 2000.
14 pages.



List of References

Registration Decision - RD2007-10

Page 8

PMRA 1161653 Final Report: WYEC 108 (Streptomyces lydicus): A 96-hour acute
toxicity study with rainbow trout (Oncorhynchus mykiss). Project
No. 506A-101. March 22, 2000. 23 pages.

PMRA 1164646 Biopesticide Regulatory Action Document. Streptomyces lydicus
WYEC 108. U.S. EPA. April 27, 2004. 41 pages.

PMRA 1360735 University of Idaho. 1992. Streptomyces lydicus WYEC 108 as a
biocontrol agent against Pythium seed rot and emergence
damping-off. Ph. D. Dissertation. Moscow, ID. 

PMRA 1360737 University of Idaho. 2002. Plant growth promotion and
siderophore production by selected root-colonizing nonpathogenic
Streptomyces species. M. Sc. 102 pages.

PMRA 1164650 Product chemistry of Actionovate SP. Project No. 04-059.
April 24, 2000. 28 pages. DACO 2.1-2.11

PMRA 1360734 Goodfellow, M. and K. E. Simpson. 1987. Ecology of
Streptomycetes. Frontiers Applied Microbiology. 2: 97-125.

5.0 Value

PMRA Number Reference

PMRA 1164637  2005. Efficacy Studies for Actinovate SP pp. 167. 

B. Additional Information Considered

i) Published Information

1.0 The Active Ingredient, Its Properties and Uses

PMRA Number Reference

PMRA 1371710 Crawford, D. L., J. M. Lynch, J. M. Whipps, and M. A. Ousley.
1993. Isolation and characterization of Actinomycete antagonists
of a fungal root pathogen. Appl. Environ. Microbiol.
59 (11): 3899-3905.

PMRA 1371714 Yuan, W. M. and D. L. Crawford. 1995. Characterization of
Streptomyces lydicus WYEC 108 as a potential biocontrol agent
against fungal root and seed rots. Appl. Environ. Microbiol.
61(8):3119-3128.



List of References

Registration Decision - RD2007-10

Page 9

PMRA 1377257 Mahadevan, B. and D. L. Crawford. 1997. Properties of the
chitinase of the antifungal biocontrol agent Streptomyces lydicus
WYEC 108. Enz. Microb. Technol. 20: 489-493.

PMRA 1371711 McManus, P. S. 2004. Strawberry Disorder:Black root rot.
[on-line] http://cecommerce. uwex.edu/OrderPubLookup.asp

2.0 Methods of Analysis

PMRA Number Reference

PMRA 1371712 Roberts, M. A. and D. L. Crawford. 2000. Use of randomly
amplified polymorphic DNA as a means of developing genus- and
strain-specific Streptomyces DNA probes. Appl. Environ.
Microbiol. 66(6): 2555-2564.

3.0 Impact on Human and Animal Health

PMRA Number Reference

PMRA 1371715 Abraham, L M., D. Selva, R. Casson, and I. Leibovitch. 2006.
Mitomycin: Clinical applications in ophthalmic practice. Drugs.
66(3): 321-340.

PMRA 1377268 Al-Jawadi, M., E. M. Wellington, C. T. Calam. 1985.
Identification of some streptomycetes producing oxytetracycline. J.
Gen. Microbiol. 131(9): 2241-2244.

PMRA 1377269 Blanco, M. G., C. Hardisson, and J. A. Salas. 1984. Resistance
inihibitors of RNA polymerase in actinomycetes which produce
them. J. Gen. Microbiol. 130(11): 2883-2891.

PMRA 1377270 Blasiak J., A. Sikora, K. Wozniak, J. Drzewoski. 2004.
Gentoxicity of streptozotocin in normal and caner cells and its
modulation by free radical scavengers. Cell. Biol. Toxicol.
20(3):83-96.

PMRA 1371716 Bolzan, A. D. and M. S. Bianchi. 2001. Genotoxicity of
Streptonigrin: A review. Mutat. Res. 844(1):25-37.

PMRA 1371717 Bolzan, A. D. and M. S. Bianchi. 2002. Genotoxicity of
Streptozotocin. Mutat. Res. 512(2-3):121-134. 

http://cecommerce.uwex.edu/OrderPubLookup.asp


List of References

Registration Decision - RD2007-10

Page 10

PMRA 1371726 Bukhalid, R. A., T. Takeuchi, D. Labeda, and R. Loria. 2002.
Horizontal transfer of plant virulence gene, nec1, and flanking
sequences among genetically distinct Streptomyces strains in the
Diastatochromogenes cluster. Appl. Environ. Microbiol.
68(2):738-744.

PMRA 1371719 Carey, J., M. Motyl, and D. C. Perlman. 2001. Catheter-related
bacteremia due to Streptomyces in a patient receiving holistic
infusions. Emerg. Infet. Dis.7(6):1043-1045.

PMRA 1371720 Chavez, G., R. Estrada, and A. Bonifaz. 2002. Perianal
actinomycetoma experience of 20 cases. Int. J. Dermatol.
41:491-493.

PMRA 1377261 Che, D., S. Liu, and X. Huang. 1989. Pathogenesis of extrinsic
allergic alveolitis and pulmonary fibrosis induced by Streptomyces
thermohygroscopicus. Chin. Med. J. (Engl). 102(7):563-567.

PMRA 1377255 Clarke, P. R. R., G. B. R. Warnock, B. Blowers, and M.
Wilkinson. 1964. Brain abscess due to Streptomyces griseus. J.
Neurol. Nerosurg. Psychiatry. 27:553-555.

PMRA 1371710 Crawford, D. L., J. M. Lynch, J. M. Whipps, and M. A. Ousley.
1993. Isolation and characterization of Actinomycete antagonists of
a fungal root pathogen. Appl. Environ. Microbiol.
59 (11): 3899-3905.

PMRA 1370626 Dunne, E. F., W. J. Burman, and M. L. Wilson. 1998.
Streptomyces pneumoniae in a patient with human
immunodeficiency virus infection: case report and review of the
literature on invasive Streptomyces infections. Clin. Infect. Dis.
27(1): 93-96.

PMRA 1371721 Ekkelenkamp, M. B., W. de Jong, W. Hustinx and S. Thijsen.
2004. Streptomyces thermovulgaris bacteremia in Crohn’s disease
patient. Emerg. Infect. Dis. Lett. 10(10):1883-1885.

PMRA 1370627 Hayakawa, Y., N. Kanamaru, A. Shimau, and H. Seto. 1991.
Lydicamycin, a new antibiotic of a novel skeletal type I.
Taxonomy, fermentation, isolation and biological activity. J.
Antibiot. (Tokyo). 44(3): 282-287.

PMRA 1370635 Holmalahti, J., J. Maki-Paakkanen, L. Kangas and A. vonWright.
1996. Genotoxicity of dihydroabikoviromycin, a secondary
metabolite of Streptomyces anulatus. Mut. Res. 368(3-4):157-163. 



List of References

Registration Decision - RD2007-10

Page 11

PMRA 1377258 Huang, X, and D. Che. 1991. An experimental study of lung
lesions caused by extracellular enzyme of Streptpomyces
thermohygroscopicus. J. Tongji. Med. Univ. 11(1):10-14.

PMRA 1371722 Jiang, H. and C. R. Hutchinson. 2006. Feedback regulation of
doxorubicin biosynthesis in Streptomyces peucetius. Res.
Microbiol. 157:666-674.

PMRA 1377260 Kagen, S. L., J. N. Fink, D. P. Schlueter, V. P. Kurup, and R. B.
Fruchtman. 1981. Streptomyces albus: a new cause of
hypersensitivity pneumonitis. J. Allergy. Clin. Immunol.
68(4):295-299.

PMRA 1371723 Kahtri, M. L., H. M. Al-Halali, M. F. Kahlid, S. A. Saif, and M. C.
R. Vyas. 2002. Mycetoma in Yemen: clinicoepidemiological, and
histopathological study. Int. J. Dermatol. 41:586-593.

PMRA 1371727 Krysi½ska-Tracyk, Traczk, B. N. Pande, C. Skorska, J. Sitkowska,
Z. Praómo, G, Cholewa, and J. Dutkiewicz. 2005. Exposure of
Indian agriculture workers to airborne microorganisms, dust and
endotoxin during handling of various plant products. Ann. Agric.
Envrion. Med. 12:269-275.

PMRA 1371724 Kudo, K., M. Kikuchi and N. Ishida. 1972. Biogenesis of an anti-
tumor antibiotic protein, Neocarzinostatin. Antimicrob. Agents
Chemother. 1(4): 289-295.

PMRA 1370634 Martin, G. J., D. L. Blazes, D. L. Mayers, and K. M. Spooner.
1999. Refractory craniofacial actinomycetoma due to Streptomyces
somaliensis that required salvage therapy with amikacin and
imipenum. Clin. Infect. Dis. 29(2): 460-461.

PMRA 1371729 Mazza, G. 1983. Rapid assay for detection of microorganisms
producing DNA-damaging metabolites. Appl. Environ. Microbiol.
45(6):1949-1952.

PMRA 1371730 McNeil, M. M. and J. M. Brown. 1994. Medically important
actinomycetes: Epidemiology and microbiology. Clin. Microbiol.
Rev. 7(3): 357-417.

PMRA 1370633 Miyake, Y. and M. Ebata. 1987. Galactostatin: A new beta-
galactosidase inhibitor from Streptomyces lydicus. J. Antibiotic.
(Tokyo). 40(1): 122-123.

PMRA 1371728 Miyajima, K., F. Tanaka, T. Takeuchi and S. Kuninaga. 1998.
Streptomyces turgidiscabies sp. nov. Int J. Sys. Bacteriol.
48(2):495-502.



List of References

Registration Decision - RD2007-10
Page 12

PMRA 1371732 Mishra, S. J., R. E. Gordon, and D. A. Barnett. 1980. Identification
of Nocardiae and Streptomycetes of medical importance. J. Clin.
Microbiol. 11(6):728-736.

PMRA 1371733 Mossad, S. B., J. W. Tomford, R. Stewart, N. B. Ratliff and G. S.
Hall. 1995. Case report of Streptomyces endcarditis of a prosthetic
aortic valve. J. Clin. Microbiol. 33(2): 3335-3337.

PMRA 1370632 Savir, H., E. Henig and V. Lehrer. 1978. Exogenous mycotic
infections of eye. Ann. Opthalmol. 1013-1018.

PMRA 1371713 1994. A compound of formula or a pharmaceutically acceptable
salt thereof. Merck and Co. Inc. (Rathway, NL). Oct. 4, 1994.

PMRA 1370628 Shanley, J. D., K. Snyder, and J. S. Child. 1979. Chronic
pericarditis due to a Streptomyces species. Am Soc. Clin. Pathol.
72(1): 107-110.

PMRA 1371725 Singh, S. K. and S. Gurusiddaiah, 1984. Production, purification,
and characterization of chandramycin, a polypeptide antibiotic
from Streptomyces lydicus. Antimicrob. Agents. Chemotherapy.
26(3): 394-400. 

PMRA 1370629 Suzuki, K, J. Sekimoto, T. Siddique, A. Kamiya, and M. Uyeda.
1998. Macrostatin: a novel macromolecular inhibitor of
topoisomerases produced by Streptomyces avermilitis no. C-127. J.
Enzyme Inhib. 14(1): 69-83.

PMRA 1370630 Takahashi, S., M. Takeuchi, M. Inukai and M. Arai. 1980.
Malioxamycin: A new antibiotic with spheroplast-forming activity
II. Structural elucidation and total synthesis. J. Antibiotic. (Tokyo).
33(11): 1220-1223.

PMRA 1370631 Vig B. K, and R. Lewis. 1978. Genetic toxicity of bleomycin. Mut.
Res. 55(2): 121-145.

4.0 Impact on the Environment

PMRA Number Reference

PMRA 1370636 Axelrod, P. E., A. M. Clarke, R. Radley, and S. J. Emcov. 1996.
Douglas-fir root-associated microorganisms with inhibitory
activity towards fungal plant pathogens and human bacterial
pathogens. Can. J. Microbiol. 42(7): 690-700.



List of References

Registration Decision - RD2007-10

Page 13

PMRA 1384233 Bernan, V. S., D. A. Montenegro, J. J. Goodman,, M. R. Alluri, G.
T. Carter, D. R. Abbanat, C. J. Pearce, W. M. Maiese and M.
Greenstein. 1994. Martinomycin a new poyether antibiotic
produced by Streptomyces salvialis. J. Antibiot.
47(12): 1434-1441.

PMRA 1371734 Bouchek-Mechiche, K. L. Gardan, P. Normad, and B. Jouan. 2000.
DNA relatedness among strains of Streptomyces pathogenic to
potato in France: description of three new species, Streptomyces
europaeiscabiei sp. nov., and Streptomyces stelliscabiei sp. nov.
associated with common scab, and Streptomyces reticuliscabiei sp.
nov. associated with netted scab. Int. J. Sys Evol. Microbiol.
50:91-99. 

PMRA 1371735 Box, S. J., M. Cole, G. H., Yoeman. 1973. Prasinons A and B:
potent insecticides from Streptomyces prasinus. Appl. Microbiol.
26(5): 699-704.

PMRA 1371726 Bukhalid, R. A., T. Takeuchi, D. Labeda, and R. Loria. 2002.
Horizontal transfer of plant virulence gene, nec1, and flanking
sequences among genetically distinct Streptomyces strains in the
Diastatochromogenes cluster. Appl. Environ. Microbiol.
68(2):738-744.

PMRA 1393834 Chaosu, Y. D. Hu, M. Shi and G. Hu. 1993. Studies on antibiotic
230 as a molluscicide. Jpn. J. Med. Sci. Biol. 46(3): 103-109.

PMRA 1371710 Crawford, D. L., J. M. Lynch, J. M. Whipps, and M. A. Ousley.
1993. Isolation and characterization of Actinomycete antagonists of
a fungal root pathogen. Appl. Environ. Microbiol.
59 (11): 3899-3905.

PMRA 1377263 Cross, T.1981. Aquatic Actinomycetes: A critical survey of the
occurence, growth and role of Actinomycetes in Aquatic Habitats.
J. Appl. Bacteriol. 50: 397-423.

PMRA 1370637 Dicklow, M. B., N. Acosta, and B. M. Zuckerman. 1993. A novel
Streptomyces species for controlling plant-parasitic nematodes. J.
Chem. Ecol. 19(2); 159-173.

PMRA 1370638 El-Raheem, A., R. El-Shanshoury, S. El-Sououd, A. O. Awadalla,
and N. B. El-Bandy. 1996. Effects of Streptomyces corchorusii,
Streptomyces mutabilis, pendimethalin and metribusin on the
control of bacterial and Fusarium wilf of tomato. Can. J. Botany.
74(7): 1016-1022.



List of References

Registration Decision - RD2007-10

Page 14

PMRA 1370639 Gongora,C. E., S. Wang, R. V. Barbehenn, and R. M. Broadway.
2001. Chitinolytic enzymes from Streptomyces albidoflavus
expressed in tomato plants: effects on Trichoplusia ni. Entmol.
Exp. Appl. 99(2): 193-204.

PMRA 1371736 Goyer, C. and C. Beaulieu. 1997. Host range of Streptomycete
strains causing commom scab. Plant. Dis. 81:901-904.

PMRA 1371737 Jiang, C. and L. Xu. 1996. Diversity of aquatic Actinomycetes in
lakes of the middle plateau, Yunnan, China. Appl. Environ. Micro.
62(1): 249-253.

PMRA 1377264 Johnson, D. W. and T. Cross. 1976. Actinomycetes in lake muds:
dormant spres of metablically active mycelium? Freshwater Biol.
6(5): 465-470.

PMRA 1371738 Kaltenpoth, M, W. Göttler, G. Herzner and E. Strohm. 2005.
Symbiotic bacteria protect wasp larvae from fungal infestation.
Curr. Biol. 15: 475-479.

PMRA 1371739 Kang, J-H., N. Ri and F. Kondo. 2004. Streptomyces species strain
isolated from river water has high Bisphenol A degradability. Lett.
Appl. Micro. 39: 178-180. 

PMRA 1377267 Kers, J. A., K. D. Cameron, M. V. Joshi, R. A. Bukhalid, J. E.
Morello, M. J. Wach, D. M. Gibson, and R. Loria. 2005. A large
mobile pathogenicity island confers plant pathogenicity on
Streptomyces species. Mol. Micro 55(4):1025-1033.

PMRA 1371740 Klausen, C., M. H. Nicolaisen, B. W. Strobel, F. Warnecke, J. L.
Nielsen, and N. O. G. Jorgensen. 2005. Abundance of
actinobacteria and production of geosmin and 2-methylisoborneol
in Danish streams and fish ponds. FEMS Micro. Ecol.
52: 265-278. 

PMRA 1371727 Krysi½ska-Tracyk, Traczk, B. N. Pande, C. Skorska, J. Sitkowska,
Z. Praómo, G, Cholewa, and J. Dutkiewicz. 2005. Exposure of
Indian agriculture workers to airborne microorganisms, dust and
endotoxin during handling of various plant products. Ann. Agric.
Envrion. Med. 12:269-275.

PMRA 1384230 Lacey, E., J. H. Gill, M. L. Pwer, R. W. Rickards, M. G. O’Shea,
and J. M. Rothchild. 1994. Bafilolides, potent inhibitors of the
motility and development of the free-living stages of parasitic
nematodes. Int. J. Parasit. 25(3): 349–357.



List of References

Registration Decision - RD2007-10

Page 15

PMRA 1371741 Li, Z-Y and Y. Liu. 2006. Marine sponge Craniella austrialiensis-
associated diversity revelation based on 16S rDNA library and
biologically active Actinomycetes screening, phylogenetic
analysis. Lett. Appl. Micro. 43: 410-416. 

PMRA 1371742 Loria, R., R. A. Bukhalid, B. A. Fry, and R. R. King. 1997. Plant
pathogenicity in the genus Streptomyces. Plant Dis. 81:836-846.

PMRA 1377254 Loria, J. Kers, and M. Joshi. 2006. Evolution of plant
pathogenicity in Streptomyces. Annu Rev Phytopathol. 2006
May 2006.

PMRA 1377262 Loria, R., J. Coombs, M. Yoshida, J. Kers, and R. Bukhalid. 2003.
A paucity of bacterial root diseases: streptomyces succeeds where
others fail. Physiol. Mol Plant Path. 62(2):65-72(8).

PMRA 1377266 Mallory, L. M., B. Austin and R.R. Colwell. 1977. Numerical
taxonomy and ecology of oligotrophic bacteria isolated from the
esturaine environment. Can. J. Microbiol. 23(6): 733-750.

PMRA 1371711 McManus, P. S. 2004. Strawberry Disorder:Black root rot.
[on-line] http://cecommerce. uwex.edu/OrderPubLookup.asp

PMRA 1371728 Miyajima, K., F. Tanaka, T. Takeuchi and S. Kuninaga. 1998.
Streptomyces turgidiscabies sp. nov. Int J. Sys. Bacteriol.
48(2):495-502.

PMRA 1371743 Moran, M. A., L. T. Rutherford, and R. E. Hodson. 1995. Evidence
for indigenous Streptomyces ppulations in a marine envrionment
determined with a 16S rRNA probe. Appl. Environ. Micro. 61(10):
3695 - 3700.

PMRA 1370640 Nemec, S., L. E., Datnoff and J. Strandberg. 1996. Efficacy of
biological control agents in mixes to colonize plant roots and
control root diseases of vegetables and citrus. Crop Protec. 15(8):
735-742.

PMRA 1384231 Omura, S., K. Otoguro, N. Imamura, H. Kuga, Y. Takahashi, R.
Msuma, Y. Tanaka, and H. Tanaka. 1986. Jietacins A and B new
nematocidal antibiotics from a Streptomyces sp. J. Antibiot.
XL(5): 623-629. 

PMRA 1371744 Pasti, M. B., A. L. Pometto, M. P. Nutti, and D. L. Crawford.
1990. Lingnin-solubilizing ability of actinomycetes isolated from
termite (Termitidae) gut. Appl. Environ. Microbiol.
56&7): 2213-2218.

http://cecommerce.uwex.edu/OrderPubLookup.asp


List of References

Registration Decision - RD2007-10

Page 16

PMRA 1370641 Rothrock, C. S., and D. Gottlieb. 1984. Role of antibiosis in
antagonism of Streptomyces hygroscopicus var. gerldanus to
Rhizoctonia solani in soil. Can. J. Microbiol. 30(12): 1440-1447.

PMRA 1370642 Sahin, N. 2005. Antimicrobial activity of Streptomyces species
against mushroom blotch disease pathogen. J. Basic Microbiol.
45(1): 64-71.

PMRA 1384234 Shiomi, K. K. Hatae, A. Matsumoto, Y. Takahashi, C. L. Jiang, H.
Tomoda, S. Kobayashi, H. Tanala, and S. Omura. 2005. A new
antibiotic, antimycin A9, produced by Streptomyces sp. K01-0031.
J. Antibiot. (Tokya). 58(1): 74-78.

PMRA 1371725 Singh, S. K. and S. Gurusiddaiah, 1984. Production, purification,
and characterization of chandramycin, a polypeptide antibiotic
from Streptomyces lydicus. Antimicrob. Agents. Chemotherapy.
26(3): 394-400. 

PMRA 1384236 Skantar, A. M., K. Agama, S. L. F. Meyer, L. K. Carta, and B. T.
Vinyard. 2005. Effects of geldanamycin on hatching and juvenile
motility in Caenorhabditis elegans and Heterodera glycines. J.
Chem. Ecol. 31(10): 2481–2491.

PMRA 1371745 Sun, Y., X. Zhou, J. Liu, K. Bao, G. Zhang, G. Tu, T. Kieser and
Z. Deng. 2002. Streptomyces nanchangensis a producer of the
insecticidal polyether antibiotic nanchanmycin and the
antiparasitic macrolide meilingmycin contains multiple polyketide
gene clusters. Microbiol. 148: 361-371.

PMRA 1384235 Takatsu, T., N. Horiuchi, M. Ishikawa, K. Wanibuchi, T.
Moriguchi and S. Takahashi. 2003. 1100-50 a novel nematocide
from Streptomyces lavendulae SANK 64297. J. Antibiot.56(3):
306-309.

PMRA 1371746 Takeuchi, T., H. Sawada, F. Tanaka, and I. Matsuda. 1996.
Phylogenetic analysis of Streptomyces spp. causing potato scab
based on 16S rRNA sequences. Int. J. System. Bacteriol. 46(2):
476-479. 

PMRA 1371747 Tokala, R. K., J. L. Strap, C. M. Jung, D. L. Crawford, M. H.
Salove, L. A. Deobald, J. F. Bailey, and M. J. Morra. 2002. Novel
Plant-Microbe Rhizosphere Interaction Involving Streptomyces
lydicus WYEC108 and the Pea Plant Pisum sativum.App. Environ.
Microbiol. 68(5): 2161-2171.



List of References

Registration Decision - RD2007-10

Page 17

PMRA 1371749 Wohl, D. L. And J. V. McArthur. 1998. Actinomycete-flora
associated with submersed freshwater macrophytes. FEMS
Microbiol. Ecol. 26: 135-140.

PMRA 1371749 Xiong et al. 2004. Streptomyces sp. 173, an insecticidal
microorganism from marine. Lett. Appl. Micro. 38: 32-37.

PMRA 1371750 Zhang, X. C.A. Clarke, and G. S. Pettis. 2003. Interstrain
inhibition in the sweet potato pathogen Streptomyces ipomoeae:
purification and characterization of a highly specific bacteriocin
and cloning of its structural gene. Appl. Environ. Microbiol. 69(4):
2201-2208.

PMRA 1371751 Zheng, Z., W. Zeng, Y. Hunag, Z. Yang, J. Li, H. Cai, and W. Su.
2000. Detection of antitumor and antimicrobial activities in marine
organisms associated actinomycetes isolated from the Taiwan
Strait, China. FEMS Micro. Lett. 188: 87-91.


	RD2007-10
	Streptomyces lydicusstrain WYEC 108Actinovate SP
	Table of Contents
	Overview
	Registration Decision for Streptomyces lydicus strain WYEC 108
	What Does Health Canada Consider When Making a Registration Decision?
	What is Actinovate SP?
	Health Considerations
	Environmental Considerations
	Value Considerations
	Measures to Minimize Risk
	Other Information

	List of References


