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1 Statement of subject matter and purpose for which e DAR was
prepared

1.1 Purpose for which the DAR was prepared (Dossier Dagnent A)

1.2 Summary and assessment of information relating to atlective
provision of dossiers (Dossier Document B)

As Mycotech Europe Ltd. is the only notifier of tlaetive ingredienBeauveria bassiana
strain GHA, this point is not relevant.

1.3 ldentity of the micro-organism (OECD IIM 1)

1.3.1 Name and address of applicant(s) (OECD IIM 1)1

Applicant: Mycotech Europe Ltd.
12 Lonsdale Gardens,
Tunbridge Wells TN1 1PA;
England

Contact Point: F. J. Raveney
Product Registration Services Ltd.
PO Box 31
Robertsbridge TN 32 5ZL
England
Phone: +44/1580 882057
Fax: +44 1580 882057

1.3.2 Producer: name and address of each plant whetiee micro-organism is produced
(OECD IIM 1.2)

Manufacturer: Laverlam International Corp.
117 South Parkmont,
Butte, Montana MT 59701,
U.S.A.

Contact Point: Dr. L. A. Mazariegos

Phone: +1 406 782 2386
Fax: +1406 782 9912

1.3.3 Name and species description, strain charactsation (OECD IIM 1.3)
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1311 Accession number in culture collection

Beauveria bassiana strain GHA is maintained in the American Type QrétCollection under
ATCC 74250.

1.3.1.2 Scientific name and taxonomic grouping,i.e. family, genus, species, strain,
serotype, pathovar or any other denomination relevat to the micro-organism

Taxonomic grouping
Anamorph form:

Species: Beauveria bassiana (Balsamo) Vuillemin
Description: de Hoog (1972)

Strain: GHA

Genus: Beauveria

Family: Moniliaceae

Order: Moniliales

Phylum: Deuteromycota

Kingdom: Fungi

Teleomorph form:

Species: Cordyceps spp.
Genus: Cordyceps
Family: Clavicipitaceae
Order: Clavicipitales
Phylum: Ascomycota
Kingdom: Fungi

Beauveria bassiana (Bals:) Vuill. is a cosmopolitan, anamorph speag&saploid, soil-borne
Hyphomycetes. For severBl bassiana strains isolated in Korea and China also Cordyceps
teleomorphs are described. Cordyceps is a gentlseddingle familyClavicipitaceae of the
order Clavicipitales. New molecular studies indéc#ftat the Hypocreales may include the
Clavicipitaceae ‘and it is in discussion to unife torders Hypocreales and Clavicipitales
Therefore, several authors describe the teleomaspa Hypocreales. Nevertheless, for none
of the strains-isolated in Europe or USA teleomerpave been identified and only the asexu-
ally reproducing form seems to exist (Rehner & Begk2005).

B. bassiana strain GHA was originally isolated from the Southeorn rootwormpiabrotica
undecimpunctata, near Corvallis, Oregon, USAB. bassiana strain GHA is a naturally
occurring fungus that is not modified in any wayidg production.
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1.3.4 Specification of the material used for manufaaring of formulated products
(OECD IIM 1.4)

The content of the pure micro-organisBy, bassiana strain GHA, in the material-used for
manufacturing of the formulated product is:

Nominal (mean) purity: 1.37 x 1bCFU/g
Acceptable range: 1.24 x 0o 1.47 x 16' CFU/g

The technical grade material used for manufactéiend-use products contains 70 % w/w of
B. bassiana strain GHA conidia and 30 % w/w of residual solfasoluble starch).

It should be noted that the RMS has proposed amanilimit for beauvericin of 5 mg/kg.

Confidential information, see Annex C.

1.4 ldentity of the plant protection product (OECD IIM 3.1; OECD I[IIM
1)

1.4.1 Current, former and proposed trade-names and elelopment code numbers
(OECD IlIM 1.3)

Trade name in the EU: BotaniGard®
Trade name in the US: Mycotrol®, Mycocide GH

1.4.2 Applicant (OECD IlIM 1.1)

Contact person: F. J..Raveney

Address: Mycotech Europe Ltd.,
12 Lonsdale Gardens,
Tunbridge Wells TN1 1PA,
England

Telephone: +44 1580 882059
Fax: +44 1580 882057
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1.4.3 Manufacturer or manufacturers of the plant praection product (OECD
M 1.2.1)

Contact person: Gary Chatriand
Address: Laverlam International Corp.
117 South Parkmont,
Butte,
Montana MT 59701,
USA
Telephone: +1 406 782 2386
Fax: +1 406 782 9912

1.4.4 Type of the preparation and code (OECD IIIM 15)
Wettable powder (WP)
1.4.5 Function (OECD llIM 1.6)

Function: Control of insects
Field of use: Commercial indoor/ greenhouse use

1.4.6 Composition of the preparation (OECD IIIM 1.71 - 1.7.3)

B. bassiana strain GHA, techn. 315.0°g/kg (4.4 x3@FU/kg)
B. bassiana strain GHA, pure 220.0 g/kg (4.4 xE@FU/kg)

Regarding the formulants see Annex C/ Volume 4.

1.5 Uses of the plant protection product (OECD IIM 3; CECD IlIM 3)

1.5.1 Field of use (OECD IIM 3.3; OECD IIIM 1.6.1)

Beauveria bassiana i’ a fungal contact pathogen, acting as a mictobical insecticide, to
control sucking insects on horticultural crops,tsas ornamentals, tomatoes and cucumbers
in greenhouses.

1.5.2 Effects on harmful organisms (OECD IIIM 3.1)

Beauveria bassiana is a fungal contact pathogearcting as anicrobiological insecticide. The
conidia of Beauveria bassiana adhere to the insect cuticle by interaction betwd® spore
wall"and epicuticle lipids. The conidia germinaé@d the germ tube penetrates the cuticle,
using a specific series of enzymes, which in tuegrdde the lipids, protein and chitin in the
insect cuticle. No toxins or toxic metabolites preduced; it is purely a physical attack. In the
insect body, the fungus replicates in the haemaoa blastospore, or yeast-like cell, and
enzymes begin to destroy the internal structurebehost insect causing morbidity within 36
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- 72 hours. Reduced feeding and immobility aredigpevident, and the insect dies within
between 4 to 10 days post-infection. The time tatldevill depend on the conidial dose and
the physical condition of the insect. After dedthe blastospores transform into_mycelia,
which emerge through the cuticle and form sporégsé& cover the cadaver as a characteristic
white growth. Sporulation occurs only in conditiooishigh humidity. At low humidity the
fungal mycelia die within the insect cadaver. Tbisnpletes the infection process and life-
cycle ofBeauveria bassiana.

1.5.3 Summary of intended uses (OECD IIM 3.4; OECDIIM 3)

BotaniGard 22WRs intended for the control of insect pests suchvaiteflies (Aleyrodidae),
with some activity on thrips (Thysanoptera), ancidp (Aphididae) in vegetable and
ornamental crops. Whiteflies, thrips, and aphids mwajor pests of greenhouse crops and
cause mostly severe damage to plants if not cdetkoSome. of the pest species act also as
virus vectors. BotaniGard 22WP is applied at rate.0625 - 0.55 kg per ha by spraying
corresponding to rates of 0.28 - 2.42 x*10FU per ha.

1.5.4 Information on registrations in EU Member. Staes

Plant protection products with the formulated prdBotaniGard 22 WP are authorised in a
number of countries in Northern and Southern Europe
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2 Reasoned statement of the overall conclusions dravby the regulatory
authority

2.1 ldentity, properties and further information
2.1.1 Identity of the micro-organism

2.1.1.1 Accession number in culture collection

Beauveria bassiana strain GHA is maintained in the American Type @tétCollection under
ATCC 74250.

2.1.1.2 Scientific name and taxonomic grouping,i.e. family, genus, species, strain,
serotype, pathovar or any other denomination relevat to the micro-organism

Taxonomic grouping
Anamorph form:

Species: Beauveria bassiana (Balsamo) Vuillemin
Description: de Hoog (1972)

Strain: GHA

Genus: Beauveria

Family: Moniliaceae

Order: Moniliales

Phylum: Deuteromycota

Kingdom: Fungi

Teleomorph form:

Species: Cordyceps spp.
Genus: Cordyceps
Family: Clavicipitaceae
Order: Clavicipitales
Phylum: Ascomycota
Kingdom: Fungi

Beauveria bassiana (Bals.) Vuill. is a cosmopolitan, anamorph speag&saploid, soil-borne
Hyphomycetes. For severBl bassiana strains isolated in Korea and China af3ardyceps
teleomorphs are describe@ordyceps is a genus of the single family Clavicipitaceaethod
order.Clavicipitales. New molecular studies indéc#ftat the Hypocreales may include the
Clavicipitaceae and it is in discussion to unifge tbrders Hypocreales and Clavicipitales
Therefore, several authors describe the teleomaspa Hypocreales. Nevertheless, for none
of the strains isolated in Europe or USA teleomerpave been identified and only the asexu-
ally reproducing form seems to exist (Rehner & Begk2005).
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Morphological criteria for characterisation of tepeciesB. bassiana are described by de
Hoog (1972).B. bassiana is characterised by white, later yellowish or @tonally redish
colonies and morphologically by its sympodial toonkd clusters of short-globose to-flask
shaped conidiogenous cells, which give rise to @ession of one-celled, hyaline; rarely
yellowish, holoblastic conidia that are borne goragressively elongating sympodial-up to 20
pum long rachis. Conidia size range between (1.5-3 24) x (1.5-) 2 - 2.5 (-3) um.

Ongoing difficulties in applying morphologically pmaches to species recognitionBeau-
veria have spurred the search for additional sourcéaxainomic characters and were summa-
rised by Rehner and Buckley (2005). Alternativerabhter systems to detect genetic variation
within Beauveria include isoenzymes, chemo taxonomic charactergychondrial RFLP,
immunological approaches, rRNA sequencing, RFLRoms in the large subunit rDNA,
RFLP and nucleotide sequences of ITS, SSCP analysiaxon specific markers, RAPD
markers and the combined use of morphology and RAWREXers.

B. bassiana strain GHA was originally isolated from the Southeorn rootwormpDiabrotica
undecimpunctata, near Corvallis, Oregon, USAB. bassiana’ strain GHA is a naturally
occurring fungus that is not modified in any wayidg production.

2.1.2 Biological, physical and chemical properties

2.1.2.1 Biological properties of the micro-organism

Origin and natural occurrence

The isolated strain dBeauveria bassiana GHA derived from &B. bassiana culture originally
obtained from the USDA ARS Collection of Entomopaganic Fungi as ARSEF 20B.
bassiana strain ARSEF 201 was originally isolated from tBeuthern corn rootworm,
Diabrotica undecimpunctata on-green beans on 22 October 1977, near Corvéllisgon,
USA (ARSEF catalogueBeauveria, 2005). This strain was passed through laboratory
infection cycles on grasshoppers (twice) and inr&ly 1991 through migratory locusts
(Locusta migratoria) and was then namd®l bassiana GHA. The strain was registered at the
American Type Culture‘Collection as number #74250.

B. bassiana, a hyphomycetous entomopathogenic fungus, is th& mlely distributed spe-
cies of the genus. Domsch et al. (1980%) listeddbeurrence and distribution Bf bassiana

in various countries and habitats. This fungusesegally found throughout a wide range of
habitats from-alpine soils to heathland, in peashaoils with savannah type vegetation, and
in forest and cultivated soils, in sand blows andes as well as in desert soils and running
water, on all continents of the world.

Based-on world-wide data, Li (1988*) listed 707dasspecies as hostsBfbassiana.
* cited in Zimmermann (2007)
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Mode of action

Like other entomopathogenic fundd, bassiana attacks its host insects generally percutane-
ous. The conidia 0B. bassiana adhere to the insect cuticle by means of hydrojhiolterac-
tion between the spore wall and epicuticle lipishydrophobin-type protein and certain en-
zymes assist in the attachment process. Germinafidhe conidia and the subsequent suc-
cessful infection depend on a number of factogg, usceptibility of the host and host stage,
and certain environmental factors, such as optieraperature and humidity. Before penetra-
tion, germ tubes may form so-called appressoriaifiedtion pegs. The penetration process is
by mechanical means and by the production of skvemaymes, including proteases,
chitinases and lipases, which degrade the insdatl&euThe penetration-is followed by the
invasion, which is accompanied by several host imem@sponse activities. During the infec-
tion processBeauveria spp. produces proteolytic enzymes and toxins,emtie host insect
responds with cellular and humoral defence reastibnthe insect body, the fungus multiplies
as blastospores, or yeast-like cells, which ar&iliged passively in the haemolymph. En-
zymes begin to destroy the internal structuredefhiost insect causing morbidity within 36 -
72 hours. Reduced feeding and immobility are rgpédident; and the insect dies within 4 to
10 days post-infection. The time to death will degph@n the insect species, age and conidial
dose. After death of the insect, the fungus strtsaprophytic growth: blastospores transform
into mycelia, which emerge through the cuticle. iAleconidia are formed on the surface of
the insect cadaver, which build the characterigfiite growth. Sporulation occurs only in
conditions of high humidity.

Host specificity range and effects on species oth#tran the target harmful organism

Beauveria bassiana is not host-specific: but an opportunistic entombpgen capable of
attacking insects of a wide range of different taxa

Despite the prevalence Bf bassiana on a huge number of arthropods, it is known thastm
isolates have a restricted host range (Goettdl,et30, Vestergaard et al. 2003).

Beauveria bassiana strain GHA acts as an insecticide, and the printarget insects are
whiteflies @Aleurodidae), thrips {Thysanoptera), and aphids Aphididae). Within the
"Beauveria bassiana strainoGHA (128924) Technical Document™" of the UERvironmental
Protection Agency (EPA) the following target pests listed for strain GHA: scarab beetles,
leaf-feeding beetles (including Colorado potato tle¢e whitefly, aphids, thrips, psyllids,
mealybugs, leafhoppers and plant hoppers, wegddsit bugs (including chinch, lygus and
flea hoppers), borers, leaf-feeding insects, g@gsérs, locusts and Mormon crickets, stem-
boring lepidoptera (including European and South&rascorn borer).

B. bassiana can also be isolated from soil and plants in aewahge of habitats.

Potential of the micro-organism to produce metabotes of concern for human health
and/or the environment

Certain strains oBeauveria bassiana have been shown to have the potential to produse m
tabolites such as beauvericin or bassianolide.

Contents of beauvericin, bassianolide and oospavene determined fdBeauveria bassiana
strain GHA.
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In addition, it is known from the literature thBt bassiana can produce also the following
metabolites:

- bassiacridin

- beauveriolides and beauverolides

- bassianin and tenellin

- oxalic acid.

The RMS is of the opinion that only beauvericingkddoe regarded as relevant. The proposed
specified maximum limit in the technical materidl Beauveria bassiana strain GHA is 5
mg/kg.lt is proposed to use the content of beauvericiiméntechnical material as an indicator
for the presence of the other metabolites in otdexxclude a risk to operators, workers and
consumers.

Infectiveness, dispersal and colonisation ability

Germination of conidia depends largely on environtakeconditions including temperature,
light and especially relative humidity. Most fungadtomopathogens require relative humidity
above 97 % for germination and temperatures bet@Ben30 °C (Fernandez, 2001).

In general,B. bassiana grows in a wide temperature range from 5 to 35Tke optimal
growth temperature fdB. bassiana is 23 to 28 °C;.the minimum 5 - 10 °C and the mmasn
between 30 - 35 °C (Miller-Kégler, 1965*; Farguésale 1997). Conidial survival time in the
environment is inversely proportional to increasiemperature. Conidia survive for weeks at
25 °C, and days or hours at higher temperaturasg(les 1997, BWS 2006-65; Jaronski 1993,
BWS 2006-62).

The conidia are rapidly destroyed by-direct surligtonidial viability decreased from > 90 %
to 0.22 % after 4 hours exposure t0 sunlight, &edabserved half-life dB. bassiana conidia
was 2.58 hours (Jaronski 1993, BWS 2006-67).

Conidia of B. bassiana strain‘GHA remained viable in aqueous suspendiqiab, 7, and 9
for 48 hours in a laboratory test system. After Hgirs, bacterial growth causes conidial
mortality. It was shown that B. bassiana strain GHA is exposed to metallic ions (Na, Ca,
Cu, Fe Mg) there were no effects with the exceptbropper, which is a known fungicide
(Jaronski and Britton:1993, BWS 2006-68).

Under natural condition®. bassiana strain GHA conidia germinate and die within twgsla
in the absence-of a suitable host insect in aquenusonments. From the above data, it is
clear thatB. bassiana strain GHA requires particular conditions for disgal and viability in
the environmentB. bassiana conidia survive naturally in sheltered habitatsl arquire
specific .environmental conditions of moderate terapge, high humidity and high insect
population density for epizootic spread and disgerslthough the species is ubiquitous in
distribution, it does not compete significantly kviather fungi, or bacteria, as a saprophyte in
soil-or water environments. Their are indicatidmat B. bassiana strain GHA multiplies in the
environment only in insect hosts, where it spordadnd disperses only under specific
environmental conditions, particularly high hunmydiB. bassiana strain GHA conidia applied
as a mycoinsecticide decline to background levabs t exposure to sunlight, moisture and
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temperature extremes. In the absence of speciicoemental conditions, the organism dies
with its target host. (Personal communication, dskdRaveney 1998)

*cited in Zimmermann (2007)

Relationships to known plant or animal or human pahogens

B. bassiana has no reported effects on plants. Infection meisinas are highly evolved and
specific only to insects anBeauveria bassiana is not regarded as a vertebrate pathogen. A
detailed literature search of on-line referencesluding MEDLINE, TOXLINE and available
University sites was conducted by the notifier amal reference to the occurrence of
pathogenicity to plants, other animals than insectaumans in closely related species was
found.

Genetic stability and factors affecting it

Laverlam International Inc. uses culture mainteeaaied production procedures designed to
maintain genetic stability. Starting cultures fooguction are maintained as replicates and not
serially sub-cultured. Laverlam International Inges only 4 generations from source culture
(laboratory-infected insect) to final product.

2.1.2.2Physical, chemical and technical propertiexf the formulation
BotaniGard is a grey, non-dusty and<slightly colregiowder with a faint petroleum odour. It
is not explosive or flammable and shows no oxidjgroperties.

The shelf life of 8 month is only based on biolagistability. For the physical stability of the
formulation no information was submitted.

On the basis of the values for wettability and susjibility it seems questionable whether the
product can be applied without problems.

2.1.3 Details of uses and further information

2.1.3.1 Details of uses

Field of use

Beauveria’bassiana is a fungal contact pathogen, acting as a mictobical insecticide, to
controlsucking insects on horticultural crops,tsas ornamentals, tomatoes and cucumbers
in greenhouses.
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Mode of action

Beauveria bassiana is a fungal contact pathogearcting as anicrobiological insecticide. The
conidia of Beauveria bassiana adhere to the insect cuticle by means of hydrophob
interaction between the spore wall and epicutigligl$. The conidia germinate, and-the germ
tube penetrates the cuticle, using a specific sasfeenzymes, which in turn degrade the
lipids, protein and chitin in the insect cuticleo kbxins or toxic metabolites are produced; it
is purely a physical attack. In the insect bodyg fingus replicates in the haemoccel as a
blastospore, or yeast-like cell, and enzymes begdestroy the internal structures of the host
insect causing morbidity within 36 - 72 hours. Reslli feeding and immobility are rapidly
evident, and the insect dies within between 4 tadys post-infection. The time to death will
depend on the conidial dose and the physical dondibf the insect. After death, the
blastospores transform into mycelia, which emengeugh the cuticle-and form spores. These
cover the cadaver as a characteristic white gro@ffarulation occurs only in conditions of
high humidity. At low humidity the fungal myceliaied within:-the insect cadaver. This
completes the infection process and life-cycl8eduveria bassiana.

Details of intended use

BotaniGard 22WRs intended for the control of insect pests suchviaiseflies (Aleyrodidae),
with some activity on thrips (Thysanoptera), anchidp (Aphididae) in vegetable and
ornamental crops. Whiteflies, thrips, and aphidsmajor pest of greenhouse crops and cause
mostly severe damage to plants if not controlleain& of the pest species act also as virus
vectors.

Application rate

BotaniGard 22WP contains 4.4 x*$CFU/kg of the MPCA.
BotaniGard 22WRs applied at rates of 0.0625 - 0.55 Kg per haesponding to 0.28 - 2.42
x 10" CFU per ha.

Method of application

The product is applied by spraying, typically by ain-assisted knapsack sprayer at low
pressure and using a Tee-Jet cone or fan nozzéepidduct is mixed with 500 — 2000 litres
of water per ha.

Necessary waiting periods or other precautionsvimdaphytotoxic effects on succeeding
crops

Beauveria bassiana strain GHA is not a plant pathogen nor is it rethto any known plant
pathogens. Consequently, no specific precautioasezommended for use on protected or
succeeding crops.

For the list of uses evaluated for Annex | inclussee point 2.7.4.1, Appendix Ill.

2.1.3.2 Further Information

Information on handling, storage, transport or, fadestruction or decontamination, and emer-
gency measures for the active substance as mamgdcand information on packaging,
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cleaning procedures, handling, storage, transpditeg emergency measures, and procedures
for destruction or decontamination for the wettaptevder have been supplied and are-ac-
ceptable.

2.1.4 Classification and labelling

Active Substance

Health effects

Based on the observations in humans and on studikedboratory animals when using the
intratracheal/inhalatory route, a sensitising pt&érof Beauveria bassiana strain GHA at
least by inhalation must be assumed. Furthermdre, dnly available study for skin
sensitisation i(e., a Buehler test with three topical inductions), gpite of its negative
outcome, is not considered sufficient to excludie slensitising properties. Accordingly, the
following classification and labelling for the meeprganism isproposed:

Hazard symbol(s) Xn
Indications of danger Harmful
Risk phrase(s) R 42 May cause sensitisation by itibala
R 43 May cause sensitisation by skin contact

Preparation

In accordance with Directives 67/548/EEC and 1998€ and in the absence of a dermal
sensitisation test with the plant protection prddube following classification/labelling
requirements are derived for BotaniGard 22 WP:

Hazard symbol(s) Xn
Indications of danger Harmful
Risk phrase(s) R 42 May cause sensitisation by itibala
R 43 May cause sensitisation by skin contact

2.2 Analytical methods

2.2.1 Analytical methods for identification and detemination of the micro-organism

Analytical methodology is available for the detemation of the micro-organism in the tech-
nical material as manufactured.

To detect spontaneous changes in major charaatsradt micro-organisms the identification
of B. bassiana is determined by Restriction Fragment length polygrhsm (RFLP) analysis,
morphological examination and classification aceuydo the taxonomic key.

Since 2003 a new Random Amplified Polymorphic DN#algsis (RAPD) is available to
confirm the GHA strain.
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2.2.2 Analytical methods for the preparation

Analytical procedures used to determine the spouaicand the microbial contaminants in the
product were provided.

The spore count oB. bassiana in the plant protection product is determined“sng
haemocytometer and enumeration of microbial comants and determining the
presence/absence of enteric bacteria suckhigslla, Salmonella and Vibrio spp. by plating
out on selective media.

2.2.3 Analytical methods for residue analysis

No MRL and no residue definition for monitoring oposed. Therefore, no analytical
methods for the determination of residues in plantplant products, foodstuffs of plant and
animal origin, or in feedingstuffs are requirede™ame is true for:soil, water and air.

Nevertheless the notifier has submitted severahaust that were evaluated. Only for one of
the methods sufficient data were provided to altmmparison with the following validation
criteria:
Mean recovery rates at each fortification levethie range of 70 to 110% with a relative
standard deviation af 20%

No interfering blanks (< 30% of the LOQ)

With respect to these criteria the method was @efit for the determination of residues in
groundwater at a level above 1 XX TOFUI/L.

Table 2.2-1: Methods for the determination of resides
Matrix- Matrix Residue Method Limit of Reference
type compgnent guantification
water groundwater B.bassiana | counting after |1 x 1¢|CFU/L | Collins, M. K. (1993)
strain GHA | incubation on MET2006-306
agar plates

2.3 Effects on human and animal health

2.3.1 Effects having relevance to human and animaléealth arising from exposure to
the micro-organism or to impurities contained in the organism, its residual traces and
metabolites

The entomopathogenic fungBgauveria bassiana is a rare human pathogen since, in very
few cases, it was isolated from eye infections, mfrgpulmonary disease or, in
immunocompromised patients, from disseminated tides. Animal data suggest that both
corneal and lung tissues provide suitable conditifam survival and even replication of this
micro-organism that is otherwise considered nagjrtav at temperatures above %5 It is not
known whether these pathogenic properties cantbbudéed to certain strains since such an
information is usually lacking in the case repoBscause eye infections were observed after
mechanical damage to the cornea only and systemm@ask was apparently confined to
severely ill people under immunosuppression, tirecal evidence that infections in humans
may occur, is of limited relevance for human heal#k assessment of strain GHA with
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regard to its intended use in plant protection. &onportant is the body of information
suggesting allergenicity. Based on experience asts tin humans as well as on studies in
laboratory animalsBeauveria bassiana in general should be considered a potential ssesit
by inhalation. Furthermore, skin sensitising praipsr of this micro-organism cannot be

excluded.

A number of acute studies for infectivity, pathoigég and toxicity of the strain GHA was
submitted using the oral, intratracheal, intrapeetal, and dermal routes.cIn addition, a
Buehler test for skin sensitisation was providede Bvailable original studies in laboratory

animals are summarised in Table B.2.3-1.

Table B.2.3-1: Summary of acute studies witBeauveria bassiana strain GHA
Annex | Study/Route/ | Species Dose pef Results Conclusion Reference
Il point | Method animal
IIM Skin Guinea | 80 mg Negative (not| No final€on- | Findlay (1998,
5.3.1 sensitisation pig (approx. | sensitising) clusion can be| TOX2006-870)
(Buehler test 8x 10 drawn
3 inductions) CFU)
IIM Oral gavage Rat approx. No evidence |'LDsy> 1 x 16 | Barbera (1993,
5.3.2 1x1¢ | of toxicity, CFU; not to be| TOX2006-871)
CFU pathogenicity | classified, no
or infectivity; | concern
rapid clea-
rance (by day
3 post dosing)
IIM Intratracheal Rat approx. No evidence | LCso>1 x 1¢ | Barbera (1993,
5.3.3 1 x 1¢ | of infectivity | CFU; TOX2006-872)
CFU but local evidence of
effects on the| some
lungs (inflam- | inhalation
mation/im- toxicity,
mune reac- | sensitisation
tion, organ by inhalation
weight in- cannot be
crease), tran- | excluded
sient reduc-
tion in body
weight gain;
clearance
complete by
day 7 post
dosing
IIM Intraperitoneal | Rat approx. No evidence | LDso> 1 x 10 | Barbera (1993
5.3.4 1x10 | of toxicity, CFU; not to be| TOX2006-873)
CFU pathogenicity | classified, no
or infectivity; | concern
rapid
clearance (by
day 3 post
dosing)
M Dermal Rabbit 1.6 x 10 | No systemic | LDso>1.6 X | Johnson (1993
5.5.1 CFU effects but 10" CFU:; not TOX2006-874)

signs of slight

to be clas-
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Annex | Study/Route/ | Species Dose pef Results Conclusion Reference
Il point | Method animal

but persisting | sified, no
local irritation | concern

The results of these studies suggest that straiA @Bls not infective by any route and not
pathogenic in terms of inducing a systemic dise@éearance from the body was rapid and
virtually complete. In contrast, local pathologicalanges in the lungs, organ weight increase.
and transient effects on body weight have beenrebdeollowing intratracheal challenge.
Thus, some toxicity may occur and seems to be faependent with the lung being the most
sensitive target. This assumption is further suliiteed by published data although
apparently other strains were tested.

At least partly, these findings are in line witle thssumption of an immunological response to
the micro-organism. This is further supported bpores from.the literature on allergic
reactions following acute inhalative exposure ahga pigs or chronic inhalative challenge of
rats and mice. The negative outcome of a Buehkgr wath only three inductions is not
sufficient to exclude sensitising properties oastrGHA. Furthermore, inhalation seems to be
more critical than sensitisation by dermal contauti would not be elucidated by a Buehler
test. Thus, classification and labelling (Xn, R&)/4f strain GHA is needed.

A genotoxic potential of strain GHA is not expectbdcause there is no production of
metabolites of concern at higher concentrationss Essumption was supported by the
negative outcome of Ames tests with both“the manganism itself and the metabolite
beauvericin.

A short-term study to investigate infectivity, pagienicity and toxicity of strain GHA under
conditions of repeated exposure is-lacking. Howevaking into consideration that the
inhalative route was the by far most critical (the® the outcome of the acute studies), a
published long-term inhalation study wiBeauveria bassiana on rats and mice (strain not
specified) was regarded as sufficient proof thatdfiects were similar to those observed after
acute challenge. Pulmonary toxicity and sensitisatby inhalation were confirmed. No
further information is expected from a short-tertndy with strain GHA and, thus, this
requirement may be waived.

In open literatureBeauveria bassiana is described to produce a range of different nodiis:
beauvericin, bassianolide, bassiacridin, beauvdds] beauverolides, bassianin, tenellin,
oxalic acid and oosporein.

However, the three secondary metabolites bassimobeauvericin and oosporein, have
usually not been detected in liquid cultures oisttGHA or in the plant protection product.
As reported dn the DAR the amount of beauvericidl #assianolide was in most batches
below 5 ppm. In the batch (lot) 930210 that waslusdhe single dose studies for infectivity,
pathogenicity and toxicity, in contrast, higher centrations of both metabolites (48 ppm of
beauvericin and 51 ppm of bassianolide) were dedect

There'is only little information available on thexicological properties of metabolites. As a
precaution and due to the lack of reliable dataisitassumed that the metabolites act
additively. The mycotoxin beauvericin is considetlked most important metabolite produced
by B. bassiana.
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In the acute toxicity studies witBeauveria bassiana strain GHA with oral, dermal or i.p:
administration, which were conducted with a tecahmaterial that contained approx. 50 ppm
beauvericin and 50 ppm bassianolide, no adversetsfivere noted.

The metabolitdeauvericin was also not mutagenic in an Ames Test.

The available studies can not be used to deriveelsaéls for metabolite exposure: Therefore,
it is proposed to use the concept of the thresbbtdxicological concern (TTC).:The TTC of
1.5 pg/d (i.e., 0.02 ug/kg bw/d, calculated witbadyweight of 75 kg) is considered a safe
exposure for the sum of all metabolites (due topghesumed additive action). If the daily
exposure with the metabolites does not exceeddhed, metabolites are not expected to be a
safety concern.

For the specification, maximum levels for indivilnaetabolites have to be given. Therefore,
the concentration of 50 ppm used for risk assessm&s divided by the number of
metabolites (9), which are described in the litenat The result was rounded to 5 ppm. Due to
the lack of individual analytical methods for alketabolites, it'is proposed to specify only
beauvericin with a maximum level in the technicaltemial of 5°ppm. The beauvericin content
can be used as an indicator for the presence aftliee metabolites.

2.3.2 ADI

Beauveria bassiana strain GHA is a micro-organism which belongs tor auatural
environment and is considered to be a non-pathdgetumans. In the absence of any
significant evidence for toxicity, pathogenicity infectivity of the strain GHA oBeauveria
bassiana in animal studies it is neither possible nor neagsto establish an ADI.

2.3.3 AOEL

For the above mentioned reasons (2.3.2) the estiatdint of an AOEL is not necessary.

2.3.4 ARID

For the above mentioned reasons (2.3.2) the estadint of an ARfD is not necessary.

2.3.5 Drinking water limit

Not relevant.

2.3.6 Impact on human or animal health arising fromexposure to the micro-organism
or to impurities contained in the organism, its reglual traces and metabolites

Operator
Due to the lack of a medium-term tolerable inhala&xposure level, a comparison with the

estimated exposure is not possible. However, caledlinhalation and dermal exposure val-
ues are considerably below the observed acute LGAELan be assumed that operators
would not be at acute risk during mixing/loadingl@pplication of BotaniGard 22 WP. Al-
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though situations of repeated exposure at subaos levels are not covered by the above
considerations, it can be assumed that the estihogierator exposure is acceptable provided
appropriate RPE is worn (necessary due to claatiiw/labelling with Xn, R 42). In addition,
precautionary the use of suitable gloves as weNearing suitable protective clothing.is con-
sidered necessary to minimise the risk of skinifiesason because BotaniGard 22 WP is
classified and labelled with R 43.

In addition, operators should be informed in aahlé way that eye infections were observed
after mechanical injury of the cornea.

Taking into account a beauvericin concentratio®®ppm, which is supposed to present the
overall content of beauvericin and the other myxioi® which might have occurred in the
technical material, the operator exposure is uhliteeexceed the proposed TTC-value.

Bystander
Bystander exposure is not relevant for the intendsss (greenhouse).

Worker

After the spray solution has dried, the estimatgabsure to-Beauveria bassiana strain GHA
during re-entry operations does not exceed accleptahues, even if no PPE is worn.

Taking into account a beauvericin concentratio®®ppm, which is supposed to present the
overall content of beauvericin and the other myxioi®, the worker exposure is unlikely to
exceed the proposed conservative threshold ofdtegeacal concern (TTC).

In view of the recommended uses and applicationnigces, no harmful effects on the health
of domestic or wild animals are assumed.

2.4 Residues

2.4.1 Non-viable residues

Various strains oB. bassiana’have been shown to be capable of producing myotox
Accumulation of metabolites may happen to occurmduinfestation. Sinc®. bassiana does
not show any metabolic activity in the absence stidable host no formation of mycotoxins
in food items is expected in this case.

The metabolites described in the literature mightuo in the technical material. The
beauvericin concentration of 50 ppm, used for coresurisk assessment, is supposed to
present the overall content of beauvericin and dkiger mycotoxins. Based on a TTC
approach, no“ acute and/or chronic adverse effeces expected from beauvericin
concentrations up to 0.02 pug/kg bw/d.

This TTC value is used in the NESTI calculationeT™@mount of beauvericin in the tomatoes
was calculated to be 0.00915 - 0.01105 pg correpgnto 0.0610 - 0.0737 pg/kg. The
intake ‘©f beauvericinia tomatoes is 14 - 17 % of the TTC value thus ndicating an acute
risk for consumers.

With the TTC value of 0.02 pg/kg bw/d for beauveriand a mean consumption of 15.6 g
tomatoes and 9.5 g cucumbers per day during aniéetthe chronic risk for consumers re-
sulting from the intended use in tomatoes and clbeumis negligible.
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Due to a lack of toxicological and analytical data,separate quantitative risk assessment-was
possible for metabolites, described in the litematult is assumed, that they were: of
comparable toxicity and concentration as beauveritob account for beauvericin and the
other metabolites, it is therefore considered sidffitly conservative to base the consumer risk
assessment on a concentration of 50 ppm whileeagdaime time lowering the specification for
beauvericin in the batches of the MPCA to levelsoasas technically feasible (5ppm). It is
proposed to use the beauvericin content as an atmlidor the presence of the other
metabolites. The concentration of beauvericin itcles of the MPCA should be strictly
controlled.

2.4.2 Viable residues

Residue trials have not been conductedobhassiana strain GHA .on grounds of nhumerous
strains ofBeauveria bassiana occuring naturally in the environment, in soil amdplants as a
result of natural infection of insects.

The fungus does not multiply outside of insect so&inder natural conditions the conidia
germinate and die within few days in the absenca siitable host in aqueous environments.
B. bassiana conidia are thermo- and photo-labile; they arectiva above 33 °C and are
destroyed by UV sunlight.

2.5 Fate and behaviour in the environment

2.5.1 Persistence and multiplication

Soill

Beauveria bassiana can be present naturally in the environment, baxktd levels of this
organism vary from 0 (below detection limits) t® % 1¢ CFU/mL. Post-treatment levels
vary from 0 to 4.4 x 10CFU/mL;’ According to greenhouse and monitoringditsi in the
early and mid-season, there is more than 50 % raedi CFUB. bassiana after 48 hours.
This speaks for a rapid decrease, whereby a coengéztrease is not proven. In some céses
bassiana cannot be detected after application. On the ottzard there have been, where
higher levels were determined after application nthbefore treatment, but further
measurements were lacking to confirm the resuhliss €specially applies for tests with more
than one application within a year.

It is difficult to consider persistence only witbgard to soil, because multiplication does take
place in the hosts. A low remaining residual lewebkoil can be sufficient for restarting of
replication upon occurrence of a host, so that frsntadaver new spores can reach the soll
again. On the other hand, in 5 of 9 monitoring Esicho background levels & bassiana
were detected, althoudh bassiana is naturally present in the environment.

However, it should be kept in mind that the backgiblevel ofBeauveria bassiana conidia
may be<strongly different in various parts of oredf depending on the different appearance
of paotential host insects and also on possiblyedsfit microclimates.

Germination and multiplication of entomopathogefuicgi in natural, non-sterile soils can be
excluded as long as no potential hosts are presgme microorganisms living in soil must
have the ability to degrade heavily degradable ansolvable substances like lignin and
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humus. Furthermore the effect of fungistasis irtkilgermination of conidia in non-sterile
soils.
In this respect, there is no indication of accurtioia

Possible soil contamination with secondary metabaés

The only way of soil contamination is via a pleatidppearance of infected and dying insects.
Concentrations of metabolites in natural environimand their stability are" not known.
However, most of them are peptides which are ugwedll degradable. Bassianin, tenellin
and oosporein are non-peptide pigments, but daleetstructure, biodegradability is assumed
for all three substances. So many bacteria and fnegable to cleave aromatic cycles in the
manly presence of oxygen, but also without oxyJdrerefore the risk:of soil contamination
by secondary metabolites is considered to be riblgig

Surface water

On the basis of the information presented underAlminex point, it is only possible to notice
a loss in conidial viability oB. bassiana in distilled water and aqueous suspensions at pH 5,
and 9 or in metal ion solutions in the presencbaafteria.’ The rapid growth of bacteria may
be caused by the loss in conidial viability. Thevas no system with pond water. After
48 hours of incubation, there are 39 % viable danid distilled water, 59 % at pH 7, and
63 % at pH 9, which was the slowest loss. Conidibndt germinate in the different tested
aqueous systems. In general, survival of sporesterile water is well-known. However
germination of conidia and therefore multiplicationvater is not expected, sinBebassiana

is no aquatic fungus and is therefore not adatéde conditions of the aqueous environment
(Campbell 1981). It may be concluded that conidi®.cbassiana in water will be degraded
by bacteria and protozoa in natural non-sterileewabdies, rapidly.

Groundwater
Conidia ofB. bassiana are not very mobile in soil and generally remamntloe surface of the
soil. Therefore a contamination of the groundwaser be excluded.

Air

It may be concluded that the degradatioB.dbfassiana on leaves under field condition is fast.
This effect is assumedly not only caused by sunblighiation, other unknown factors play a
more important ole. It is possible by adding anfalation to increase survival rate.
Consequently, .this should be considered by evalgatne final plant protection product.
However, B. bassiana is not expected to persist in air, as the viabibf conidia of B.
bassiana are-greatly reduced following exposure to sunlighta period greater than 24 hours.
Furthermare, in the absence of a specific hostinsenidia ofB. bassiana will not persist in
air for more than 2 days.
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2.5.2 Mobility
Soil

Conidia ofB. bassiana are not very mobile in soil and generally remamntloe surface of the
soil. The movement of conidia vertically, throudpie tsoil profile, is positively correlated with
high infiltration rates in soil.

Water: the shape of conidia is not suitable for efficieT@vement in water.

Air

In the air,B. bassiana can be easily transported, as it is dry, of ssiak-and it is produced in
powdery clusters. Also, transmission of fungal sgathrough the air by insects is possible.
However, all studies principally indicate tHatbassiana is not expected to persist in air, as
the viability of conidia ofB. bassiana is greatly reduced for a period greater than 240
Furthermore, in the absence of a specific hostinsenidia ofB.-bassiana will not persist in
air for more than 2 days.

2.6 Effects on non-target species

2.6.1 Effects on birds

One short-term dietary study with American kest(Eblco sparverius) was submitted
revealing a LB, > 2.5 x 18° CFU/kg bw.<Further literature data reveal alsot thaveral

feeding experiments with spores and:conidiaBofbassiana and field experiments were
performed. There is little indication that birde ausceptible tB. bassiana.

Birds may become exposed to entomopathogenic fingttly by consuming spores deposi-
ted on their food, or indirectly by>:consuming fusguafected insects. For greenhouse applica-
tions, exposure of birds is very limited (0.1 %apiplication rate based on generic drift from
greenhouse). For the risk assessment it is comsldbat the acute scenario is covered by the
short-term risk assessment-due to the low toxioibyexternal signs of pathogenicity and short
direct exposure of birds-tB. bassiana. The calculated Margin of safety (TEfR values for
field exposure (leafy crops/cereals/grass) of itisemus and small and medium herbivorous
birds were between:> 6173 and > 34293. They exctésatly the trigger value of 10 as
described in Annex VI part | of Directive 91/414/€Hor all scenarios. Thus, no adverse
effects on birds in short-term scenarios (and intexcscenarios) are expected following
application of BotaniGard 22 WP at recommendedrates.

Literature data reveal that several feeding expanisiwith spores and conidiaBfbassiana

and field experiments were performed. Studies shmat Beauveria bassiana strain GHA
growth is, inhibited at 33 °C and absent at 36 #0stmaking growth untenable in living
mammalian and avian tissues. There is also litillication that birds are susceptible to
B. bassiana.
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Secondary poisoning by infected insects:

However, studies with the metabolite oosporeindatid that there might be an intolerable
risk for insectivorous birds consuming infected eicts comprising various secondary
metabolites. On the other hand no side-effectbiais, especially young ones, were noticed
during a large field trail carried out in GermanithwB. brongniartii blastospores against the
forest chockchafeMelolontha hippocastani (1.5 — 2.8 x 18 CFU/ha) (Havelka & Ruge
1988). Since the TER - calculation given in Vol8 lhased on information aboig.
brongniartii, this information indicates, that despite oosporés the main secondary
metabolite inB. brongniartii and the consumption of infected insects theongtigives hints

of concern according the calculation above, noimemtal effects can be observed after
application in the field. Miller-Kégler (1967 citeéa Zimmermann) mentioned that according
to E. Devaux (in Giard 1892), chickens fed whitelgr of Melolontha sp. infected withB.
brongniartii (B. tenella) did not demonstrate any side-effects.

Johnson et al. (2002) demonstrated that young @49adhay old) ring-necked pheasant chicks
being fed twoBeauveria bassiana strain GHA infected grasshoppéislanoplus sanguinipes

on each of 2 d separated by 4 d without treatmieoived nozexternal signs of pathogenicity
or differences in behaviour, no changes in weighih gand no consistent changes in the
histopathological examination of the tissues asdediwith the treatment.

Considering greenhouse applications the risk sembe acceptable, since the target-
organism (sucking insects) Beauveria bassiana strain GHA tend to stay on the crops and
not to fly around. Therefore it is very improbabteat they leave the greenhouse, e.g. via
ventilation flaps and the exposure of bird is inf@ble.

2.6.2 Effects on terrestrial vertebrates

Mammals:

An acute oral toxicity study on rats‘conducted viddauveria bassiana strain GHA (refer to
the toxicology section) showed no’ adverse effects dose level of 1.05 x $@FU/animal.
Another study has been conducted with the produtaiBGard 22 WP. No mortalities or
sublethal effects were observed at a dose leve00d mg MPCP/kg bw corresponding to 2.2
x 10" CFU/kg bw.

On the basis that the product has very low mammabaicity, Beauveria bassiana strain
GHA cannot grow at mammalian body temperatures ifihevo growth temperature of the
fungus is below 367-°C which prevents it from grogviat the higher body temperature of
mammals) and thus cannot infect mammalian hosts,ismot pathogenic to mammals, no
short- or long-term effects are to be anticipatedrthermore, sensitivity to low pH values
encountered in'the stomach of mammals rendersvslirand colonisation of the mammal’s
interior via ingestion unlikely.

BotaniGard 22WP is intended to be used in greergho&®r greenhouse applications,
exposure of terrestrial vertebrates is very limibegded on the assumption that 0.1 % of the
application rate enters the environment based owrge drift from greenhouse. Mammals
dwelling in the field may be exposed Beauveria bassiana after application of BotaniGard
22WP mainly by the consumption of contaminated feélche scenarios “leafy
crop/cereals/grass” was chosen as it best repsedbet type of habitat surrounding
greenhouses. The Isp value of >2.2x 10 CFU /kg bw is chosen for an acute risk
assessment. The Margin of safety (dERalues for small and medium herbivorous as well a
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insectivorous mammals are >xa( and greater than the trigger of 10 as described in
Annex VI part | of Directive 91/414/EEC indicatirtgat there is no unacceptable risk-for
mammals from direct exposure to the spores follgwapplication of BotaniGard 22 WP
according to Good Agricultural Practice. On theibas a literature review, there is also little
indication that terrestrial vertebrates are suskepto B. bassiana. No unacceptable”effects
were detected for studies with rats, mice and tabbi

Secondary poisoning by infected insects:

Concerning potential effects of secondary metagglibnly insectivorous-mammals may be
affected by consuming infected insects which hadsd from the greenhouse

Studies with the metabolite oosporein indicated thare might be an intolerable risk for
insectivorous mammals consuming infected insectsnpesing various secondary
metabolites. On the other hand in contrast to bkmiswn to suffer from avian gout when
exposed to oosporein, no lethal effects on miceevediserved at the concentration used for
this calculation.

Reptiles:

Fromtling et al. (1979, see B.6.2.4) reported atbr@ak of pulmonary mycosis caused by
Beauveria bassiana among captive American alligator8lijgator mississipiensis) in a zoo.
Three of four animals died within the next 9 monthke authors also referred to a paper
reporting pulmonary mycosis due to infection wBeauveria bassiana in giant tortoises
(Georg et al., 1962, not available to the RMS).

In contrast to mammals and birds reptilescare pail@rmal animals with body temperatures
that are often far lower as the maximum growth terapure of fungi likeB. bassiana.
However, the hazard of a possible pulmonary mycwosiwild reptiles is quite low, since
conidia ofBeauveria bassiana are not able to survive in air without their hastsmore than 2
days. The exposure of reptiles via‘air and theeetbe risk of a pulmonary infection in wild
reptiles is considered to be negligible.

2.6.3 Effects on aquatic species

Long-term studies with-fish, daphnids and algaeewsrbmitted Beauveria bassiana strain
GHA is not expected to have any adverse effectslgae. Mild toxic effects were observed in
studies on fish. There were no lethal or subledffdcts on daphnids, however, the impair-
ment of reproduction could not be assessed duatgtamding data. However, as exposure of
aquatic organisms tBeauveria bassiana from the intended indoor use of BotaniGard 22WP
is expected to‘be minimal, it is anticipated tlint potential risk posed to fish abadphnia is
low. To confirm this, a risk assessment was peréonas it can be assumed that after
greenhouse applications 0.1 % of the applicatioe eater the environment via generic drift
from the“greenhouse. Aquatic organisms may be @posB. bassiana entering surface
watersVvia spray drift. The actual predicted environmentahaamtration (PEGw actua) Of
Beauveria bassiana resulting from inputia this route was initially estimated. The calculatio
was based on five accumulated applications of BGi@ml 22WP (550 @eauveria bassiana
GHA/ha), assuming no degradation between applicagmmsan entry resulting from spray
drift at 1 m of 2.77 % of 0.1 % of the applicaticate according to Rautmann et al. (2001).
The PEGw ini, Is 0.0254 pg as/L. In terms of CFU, this is eglent to 1118 CFU/L.
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The calculated margin of safety (TERvalues are between 313059 and 88 exceeding
clearly the limit value of 10. Thus, no adversesef§ on aquatic invertebrates, fish and algae
are expected after application of BotaniGard 22WReommended use levels. Though-there
was no definite NOEC in the fish and daohnia swidiecan be concluded that the:risk to
early life stages of fish and reproduction of daghns acceptable, due to the high«margin of
safety..

A literature research revealed that only small imfation is available. No toxicity or patho-
genicity was observed iDaphnia magna and in the grass shrimpalaemonetes pugio after
percutaneous and oral contamination. However, ityx@gainst fish cannot be excluded.
However, according to the reported effect concénira the effect seems to be less pro-
nounced and the risk for aquatic organisms frongtieenhouse application of BotaniGard 22
is assumed to be acceptable.

2.6.4 Effects on bees

Honeybees

In a study under practical conditioBgauveria bassianacstrain GHA had no or negligible

effects on honey bees. No treatment related inedeamrtality, latent infections or pathogenic
effects on worker bees or bee brood could be obderv

However, bees are not exposed wiesauveria bassiana strain GHA is used as recom-
mended for indoor or glasshouse application.

Bumblebees

Effects were observed on worker bees-and drone®pieal exposure. Due to the fact that the
main entrance route is via topical exposure, it banconcluded thaBeauveria bassiana
(GHA) is harmful to bumble bees. Considering thedm®f action ofBeauveria bassiana
(GHA) the infection process starts via contact Wit cuticle of the susceptible insect. Due to
the nature oBeauveria bassiana (GHA) as an entomopathogen microorganism, therabde
effects are considered to be pathogenic. The coratem of the active ingredief@eauveria
bassiana (GHA) bumble bees were exposed to (2.5 X TFU/L) in the study is approx. the
half of the concentration-dBeauveria bassiana (GHA) in the spray mixture used in field
(4.84 x 108° CFU/L). Conditions for hives in the ground arkely to offer even more
conductive temperature and humidity conditionstf@se fungal pathogens making a spread
of infection in the thives more probable. Therefdrecan be concluded thaBeauveria
bassiana (GHA) poses an unacceptable risk to bumblebetseanhtended application rate.
Unless higher tier studies may show that therenar@adverse effects on bumblebees in the
field, the application of products comprisiBgauveria bassiana (GHA) should be restricted
to greenhouse application. Further more it is psepao prevent the exposure of bumblebees
attracted from the outside by flowering plants reemhouses by an adequate risk mitigation
method, ‘e.g. by the use of suitable networks cogetfie aperture of greenhouse ventilation
flaps.

2.6.5 Effects on other arthropod species

Extended laboratory tests with treated soil or ésawere performed with the standard test
organismsAphidius rhophal osiphi, Typhlodromus pyri, Orius laevigatus and Pardosa spec.
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For the test withPardosa, there was no sufficient information concerning thsted doseB.
bassiana (GHA) was shown to be infective to the exposediragods under the specific
laboratory conditions. All studies were conductedimit tests. In the case of the studies’with
T. pyri and O. laevigatus significant adverse effects have been observedsdleffects are
considered to be caused by pathogeniciti.dfassiana (GHA).

According Annex VI part 1l of Directive 91/414/EE@athogenic effects must ot occur,
consequently no effect concentrations have to bd ta risk calculation. As it ischot possible
to determine no effect concentration from the suteuistudies, the risk assessment on the
basis of the HQ-approach is not applicable.

As B. bassiana (GHA) is intended to be used in greenhouses tpesxe of the surrounding
environment and hence the exposure of non-targieiogods is negligible. On the basis of a
generic drift of 0.1 % and a maximum applicationminer of five a maximum concentration
outside, directly in front of the glasshouse of®2¢ MPCP/ha can-be calculated. Thus the
concentration oB. bassiana (GHA) used in the laboratory studies were 344 34@ fold
higher than the worst case exposure directly imtfrof the- glasshouse assuming no
degradation between the five applications. In lagr drganismeis not stable. The viability of
conidia of Beauveria bassiana is greatly reduced duringza period longer than @dré
Furthermore, in the absence of a specific hostcingenidia ofBeauveria bassiana will not
persist in air for more than 2 days (Referencell¥). Based on this information a calculation
of exposure considering only one application rappears to be feasible. The resulting
exposure is more than 1700 fold lower than thedestentrations in the laboratory studies.
Based on the submitted field studies it can be ledled that there is a significant difference
between the physiological host range (laboratonyddemns) and the ecological host range
(field conditions). Due to the fact thBeauveria bassiana (GHA) needs a microclimate of
very high humidity in order to cause an infectiamany arthropods being susceptible on the
conditions of the laboratory test are not affectethe field. Furthermore the exposure of non-
target-arthropods after greenhouse applicationgappto be negligible. Thus the risk of
Beauveria bassiana (GHA) to non-target arthropods is considered tadmeptable.

2.6.6 Effects on earthworms

An acute test withEisenia fetida was performed. Up to the highest test concentratib
1000 mgBeauveria bassiana strain GHA/kg dry soil, corresponding to 8.6 x*4CFU, no
negative impact on mortality was detected. Withuealof 538 - 896 the calculated Margin of
safety (TERS) surpasses the required trigger vaiu) in Annex VI part | of the Directive
91/414/EC. This finding was supported by literatdeg¢a on laboratory biotests. Therefore, it
is assumed that the risk of possible adverse sffatearthworms is to be negligible.

2.6.7 Effects on other soil non-target macro-organisms

No further data submitted.

2.6.8 Effects on soil non-target micro-organisms

No further data submitted. A literature research tieaealed thaB. bassiana widely occurs in

the soil as well as on insects in the aerial emwitent. Accordingly, there is a long-lasting
evolutionary coexistence with other micro-organisméich includes different forms of
interactions. Atrtificial introduction ofB. bassiana does not seem to interfere with the
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microbial equilibrium of natural soils. Due to theatural occurrence, the presence of
antagonists and lacking observation of uncontrtlavowth ofB. bassiana in soil resulting

in non-tolerable effects with respect to microldalersity in soil, the risk is assumed_ to be
acceptable.

2.6.9 Effects on other non-target organisms (flora and fana) believed to be arisk

No data on plant tests submitted.
In summarizing the past literature, it is assumeat side-effects or any phytopathogenic
activity on plants are not expected.

2.6.10 Effects on biological methods of sewage treatment

No data submitted. Pathway does not seem to beardle

2.6.11 Effects of secondary metabolites

The literature research revealed tBabassiana produces a wide variety of toxic compounds
in artificial culture and, in a few casds, vivo: beauvericin, bassianin and tenellin, bassi-
anolide, bassiacridin, beauveriolides, beauversjidesporein, oxalic acid.

A majority of these insecticidal molecules are”’lowlecular weight secondary metabolites,
mainly cyclic peptides such as beauvericin andibastde.

Concentrations of metabolites in natural environina their stability are not known. How-
ever, most of them are peptides which.are usuadly degradable. Also oxalic acid, a com-
mon product in metabolism, is biodegradable. Bagsjatenellin and oosporin are non-
peptide pigments. The chemical name of oosporifBisl,4-cyclohexadien-1-yl]-3,3',6,6'-
tetrone. Tenellin and bassianin are theBHjJ-4,6-dimethylocta-2,4-dienoyl] and 3HE,E)-
6,8-dimethyldeca-2,4,6-trienoyl] -‘derivatives of -Hehydroxy-5-p-hydroxyphenyl)-2(H)-
pyridone. Due to the structure biodegradabilitgssumed for all three substances also.
Nevertheless, the metabolite oosporein might hat@drable effects on insectivorous birds
and mammals. Since secondary metabolites are seghpios be concentrated in infected
insects, a risk for insectivorous birds and by sdeoy poisoning via ingestion of infected
insects cannot be completely excluded in the césapplication in field, but seems to be
negligible for greenhouse applications.

2.6.12 Overall conclusion

B. bassiana is .common in the environment. The fungus occusihand plants as well as on
insects in the aerial environmemt. bassiana has been used for biocontrol of many leaf and
root feeding pest insects in the past 100 yearsowrlingly, there is a long-lasting evolu-
tionary-coexistence with other organisms whichudels different forms of interactions.
Many-laboratory and field experiments are reportethe literature covering many relevant
exposure scenarios. Results concerning the adwdfsets towards micro-organisms, soil
organisms, insects, aquatic organisms and birdsaeadable. With the exception of the
pathogenic effects on bumblebees, the risk is asdumbe acceptable. In order to prevent the
exposure of bumblebees the RMS proposes to digmmsepriate risk mitigation methods.



- 30 -
Beauveria bassiana GHA — Level 2: Reasoned statement of the overaltkmsion 22 November 2007

Furthermore, studies are available dealing on #rsigtence in soil and water as well as-on
the mode of action. The results show that staliitityoil and water is influenced by biotic and
abiotic factors.

Various strains ofB. bassiana are known to produce a wide variety of potentidthxic
compounds. Most of them are low molecular weigltosdary metabolites, mainly cyclic
peptides. No information is available concerning gability of these substances: However,
due to their chemical structure it has to be assluthat biodegradation will occur. Since
secondary metabolites are supposed to be concmhtiat infected insects, a risk for
insectivorous birds and by secondary poisoninginggestion of infected insects cannot be
completely excluded in the case of application igldf but seems to-be negligible for
greenhouse applications.

There are some arguments implicating that the fiaskthe environment arising from the
unintentional transport in the environment mightde:

» The fungus already occurs in the soil.

» There are natural antagonists (e.g. further micgaaisms, arthropods).

* In the past 100 yearB, bassiana has been used for“biocontrol. Application occurred
also in the field. Any detrimental effects of thésegi should have been noticed.

» Infectivity in the field seems to be lower thanl@&boratory experiments where stress
situations for the organisms exist. This observatan be described by the difference
between the physiological host range and the emabhost range.

* No negative impacts were observed in field expenisie
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2.7 Appendices

2.7.1 Appendix I: Standard terms and abbreviations

Part 1 Technical Terms

A ampere

ACH acetylcholine

AChE acetylcholinesterase

ADI acceptable daily intake

ADP adenosine diphosphate

AE acid equivalent

AFID alkali flame-ionisation detector or detection
AIG albumin/globulin ratio

ai active ingredient

ALD s approximate median lethal dose, 50%
ALT alanine amitrotransferase (SGPT)
AMD automatic multiple development
ANOVA analysis of variance

AOEL acceptable operator exposure level
AP alkaline phosphatase

approx approximate

AR applied radioactivity

ARC anticipated residue contribution
ARTD acute reference dose

as active substance

AST aspartate aminotransferase (SGOT)
ASV air saturationwalue

ATP adenosine triphosphate

BCF bioconcentration factor

bfa body fluid assay

BOD biological oxygen demand

bp boiling point

BSAF biota-sediment accumulation factor
BSE bovine spongiform encephalopathy
BSP bromosulfophthalein

Bt Bacillus thuringiensis

Bti Bacillus thuringiensisisraelensis

Btk Bacillus thuringiensis kur staki

Btt Bacillus thuringiensis tenebrionis
BUN blood urea nitrogen

bw body weight

c centi- (x 10

°C degree Celsius (centigrade)

CA controlled atmosphere

CAD computer aided design
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CADDY

cd
CDA
cDNA
CEC
cf
CFU
ChE
o]
CL
cm
CNS
COD
CPK
cv
Cv
CXL

DAT
DES
DFR
DMSO
DNA
dna
DO
DOC
dpi
DRES
DTso
DToo
dw
DWQG

EnCso
EGCso
ECD
ECU
EDso
EDI
ELISA
e-mail
EMDI
EPMA
ERC
ECso
ERL

Fo

computer aided dossier and data supply (actreleic dossier
interchange and archiving format)
candela

controlled drop(let) application
complementary DNA

cation exchange capacity

confer, compare to

colony forming units

cholinesterase

confidence interval

confidence limits

centimetre

central nervous system

chemical oxygen demand

creatinine phosphatase

coefficient of variation

ceiling value

Codex Maximum Residue Limit (Codex MRL)
day

days after treatment

diethylstilboestrol

dislodgeable foliar residue
dimethylsulfoxide

deoxyribonucleic acid

designated national authority

dissolved oxygen

dissolved organic.carbon

days past inoculation

dietary risk evaluation system

period required for 50 percent dissipation (defimethod of estimation)
period required for 90 percent dissipation (defimethod of estimation)
dry weight

drinking water quality guidelines

decadic molar extinction coefficient
effective concentration on the biomass
effective concentration

electron capture detector

European currency unit

median effective dose

estimated daily intake

enzyme linked immunosorbent assay
electronic mail

estimated maximum daily intake

electron probe micro analysis
environmentally relevant concentration
effective concentration on the growth rate
extraneous residue limit

field

parental generation
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GV

ha

Hb
HCG
Hct
HDT

hL
HEED
HID
HPAEC
HRLC

HPLC-MS
HPPLC
HPTLC

filial generation, first

filial generation, second
fluorescence immuno assay

flame ionisation detector

functional observation battery

Forum for the Co-ordination of Pesticide Fdtelels and their Use
freezing point

flame photometric detector

fast protein liquid chromatography

gram

glasshouse

good agricultural practice

gas chromatography

gas chromatography with electron capture:tiatec
gas chromatography with flame ionisation dite
gas chromatography-mass spectrometry

gas chromatography with mass-selective detect
good experimental practice

good field practice

gamma glutamyl transferase

gastro-intestinal

gastro-intestinal tract

guideline level

gas liquid chromatography

good laboratory practice

geometric mean

genetically modified organism
genetically modified micro-organism
gel-permeation chromatography

good plant protection practice

global positioning system

glutathion

granulese virus

hour(s)

Henry's Law constant (calculated as a unitlesse)dlsee also K)
hectare

haemoglobin

human chorionic gonadotropin

haematocrit

highest dose tested

hectolitre

high energy electron diffraction
helium ionisation detector

high performance anion exchange chromatography
high pressure liquid chromatography

or high performance liquid chromatography

high pressure liquid chromatography — maesigsometry
high pressure planar liquid chromatography
high performance thin layer chromatography
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HRGC
Hs
Ht

I

Iso
ICso
ICM
ID
IEDI
IGR
im
inh

ip
IPM
IR
ISBN
ISSN
v
IVF

k

K

Kads
Kdes
Koc

Kom

kg

L

LAN
LASER
LBC
LC
LC-MS
LCso
LCA
LCLo
LC-MS-MS
LDso
LDLo
LDH
LOAEC
LOAEL
LOD
LOEC
LOEL
LOQ
LPLC
LSC
LSD

high resolution gas chromatography
Shannon-Weaver index

haematocrit

indoor

inhibitory dose, 50 %

median immobilisation concentration
integrated crop management

ionisation detector

international estimated daily intake

insect growth regulator

intramuscular

inhalation

intraperitoneal

integrated pest management

infrared

international standard book number
international standard serial number
intravenous

in vitro fertilisation

kilo

Kelvin or Henry's Law constant (in atmospheresqéic meter per
mole) (see also H)13

adsorption constant

apparent desorption coefficient

organic carbon adsorption coefficient
organic matter adsorption coefficient
kilogram

litre

local area network

light amplification by stimulated emission
loosely bound capacity

liquid chromatography

liquid chromatography-mass spectrometry
lethal concentration, median

life.cycle analysis

lethal concentration low

liquid chromatography with tandem mass secetry
lethal dose, median; dosis letalis media
lethal dose low

lactate dehydrogenase

lowest observable adverse effect concentration
lowest observable adverse effect level
limit of detection

lowest observable effect concentration
lowest observable effect level

limit of quantification (determination)

low pressure liquid chromatography

liquid scintillation counting or counter
least squared denominator multiple range test
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LSS liquid scintillation spectrometry

LT lethal threshold

m metre

M molar

Hm micrometer (micron)

MC moisture content

MCH mean corpuscular haemoglobin

MCHC mean corpuscular haemoglobin concentration
MCV mean corpuscular volume

MDL method detection limit

MFO mixed function oxidase

Hg microgram

mg milligram

MHC moisture holding capacity

min minute(s)

mL millilitre

MLT median lethal time

MLD minimum lethal dose

mm millimetre

mo month(s)

mol Mol

MOS margin of safety

mp melting point

MRE maximum residue expected

MRL maximum residue limit or level

MRNA messenger ribonucleic acid

MS mass spectrometry

MSDS material safety data sheet

MTD maximum tolerated dose

n normal (defining isomeric configuration)
NAEL no adverse effect level

nd not detected

NEDI no effect daily intake (mg/kg body wt/day)
NEL no effect level

NERL no effect residue level

ng nanogram

nm nanometer

NMR nuclear magnetic resonance

no number

NOAEC no observed adverse effect concentration
NOAEL no observed adverse effect level
NOEAEC no observed environmentally adverse effententration
NOEC no observed effect concentration

NOED no observed effect dose

NOEL no observed effect level

NOIS notice of intent to suspend

NPD nitrogen-phosphorus detector or detection
NPV nuclear polyhedrosis virus

NR not reported
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NTE neurotoxic target esterase

oC organic carbon content

OCR optical character recognition

ODP ozone-depleting potential

OoDS ozone-depleting substances

oM organic matter content

op organophosphorus pesticide

Pa Pascal

PAD pulsed amperometric detection

2-PAM 2-pralidoxime

pc paper chromatography

PC personal computer

PCV haematocrit (packed corpuscular volume)
PEC predicted environmental concentration

PEG predicted environmental concentration in:air
PEG predicted environmental concentration in soil
PEGw predicted environmental concentration in surfactewa
PEGsw predicted environmental concentration in groundewat
PED plasma-emissions-detector

pH pH-value

PHED pesticide handler's exposure data

PHI pre-harvest interval

PIC prior informed consent

pic phage inhibition capacity

PIXE proton induced X-ray.emission

pPKa negative logarithm (to the base 10) of the disgmriaconstant
PNEC predicted no effect concentration

po by mouth (per o0s)

Pow partition coefficient between n-octanol and water
POP persistent organic pollutants

ppb parts per billion (18)

PPE personal.protective equipment

ppm parts per million (16)

ppp plant protection product

ppPq parts per quadrillion (1)

ppt parts per trillion (189

PSP phenolsulfophthalein

PrT prothrombin time

PRL practical residue limit

PT prothrombin time

PTDI provisional tolerable daily intake

PTT partial thromboplastin time

QSAR guantitative structure-activity relationship

r correlation coefficient

r? coefficient of determination

RBC red blood cell

REI restricted entry interval

R¢ ratio of fronts

RfD

reference dose
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RH relative humidity

RLso residual lifetime

RNA ribonucleic acid

RP reversed phase

rpm reversed phase material

rRNA ribosomal ribonucleic acid

RRT relative retention time

RSD relative standard deviation

S second

SAC strong adsorption capacity

SAP serum alkaline phosphatase

SAR structure/activity relationship

SBLC shallow bed liquid chromatography
SscC subcutaneous

sce sister chromatid exchange

SD standard deviation

SE standard error

SEM standard error of the mean

SEP standard evaluation procedure

SF safety factor

SFC supercritical fluid chromatography
SFE supercritical fluid extraction

SIMS secondary ion mass spectroscopy
SOP standard operating procedure

sp species (only after a generic name)
SPE solid phase extraction

SPF specific pathogen free

spp subspecies

sq square

SSD sulphur specific detector

SSMS spark source mass spectrometry
STEL short term exposure limit

STMR supervised trials median residue

t tonne-(metric ton)

t12 half-life (define method of estimation)
T3 triziodothyroxine

Ta thyroxine

TADI temporary acceptable daily intake
TAR total applied radioactivity

TBC tightly bound capacity

TCD thermal conductivity detector

TCLo toxic concentration low

TID thermionic detector, alkali flame detector
TDLe toxic dose low

TDR time domain reflectrometry

TER toxicity exposure ratio

TER toxicity exposure ratio for initial exposure
TERsT toxicity exposure ratio following repeated exposure

TER. T toxicity exposure ratio following chronic exposure
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tert
TEP
TGGE
TIFF
TLC
TIm
TLV
TMDI
TMRC
TMRL
TOC
Tremcard
tRNA
TSH
TWA
ubDSs
UF
uLv
uv
viv
WBC
wk

wt
wi/v
w/w
XRFA

yr

N

IV V IA

tertiary (in a chemical name)
typical end-use product
temperature gradient gel electrophoresis
tag image file format
thin layer chromatography
median tolerance limit
threshold limit value
theoretical maximum daily intake
theoretical maximum residue contribution
temporary maximum residue limit
total organic chlorine

Transport emergency card
transfer ribonucleic acid

thyroid stimulating hormone (thyrotropin)
time weighted average
unscheduled DNA synthesis
uncertainty factor (safety factor)
ultra low volume
ultraviolet
volume ratio (volume per volume)
white blood cell
week
weight
weight per volume
weight per weight
X-ray fluorescence analysis
year

less than

less than or equal to

greater than
greater than or equal to

Part 2 Organisations and Publications

ACPA
ASTM
BA
BART
CA
CAB
CAC
CAS
CCFAC
CCGP
CCPR
CCRVDF
CE

American Crop Protection Association
American Society for Testing and Materials
Biological Abstracts (Philadelphia)

Beneficial Arthropod Registration Testing Group
Chemical Abstracts

Centre for Agriculture and Biosciences Interoadl
Codex Alimentarius Commission

Chemical Abstracts Service

Codex Committee on Food Additives and Contamis

Codex Committee on General Principles
Codex Committee on Pesticide Residues

Codex Committee on Residues of Veterinarygdiin Food

Council of Europe
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CIPAC

COREPER
EC

ECB
ECCA
ECDIN

ECDIS
ECE
ECETOC
ECLO
ECMWF
ECPA
EDEXIM
EHC (number)
EHCD
EINECS
ELINCS
EMIC
EPA
EPO
EPPO
ESCORT
EU
EUPHIDS
EUROPOEM
FAO
FOCUS
FRAC
GATT
GAW
GCOS
GCPF
GEDD
GEMS
GIEWS
GIFAP

GRIN
HRAC
IARC
IATS
IBT
ICBB
ICBP
ICES
ICPBR
ILO

Collaborative International Pesticides Analgti
Council Ltd

Comité des Representants Permanents

European Commission

European Chemical Bureau

European Crop Care Association

Environmental Chemicals Data and Informatidrihe European Com-
munities

European Environmental Chemicals Data andrimétion System
Economic Commission for Europe

European Chemical Industry Ecology and TdamgpCentre
Emergency Centre for Locust Operations

European Centre for Medium Range Weather stety

European Crop Protection Association
European Database on Export an Import of [@aogs Chemicals
Environment Health Criteria (number)

Environmental Health Criteria Document

European Inventory of Existing Commercial @@l Substances
European List of New Chemical Substances

Environmental Mutagens Information Centre

Environmental Protection Agency

European Patent Office

European and Mediterranean Plant ProtectioanBation
European Standard Characteristics of BeatfiBlegulatory Testing
European Union

European Pesticide-Hazard Information ancidden Support System
European Predictive Operator Exposure Model

Food and Agriculture Organisation of the UN

Forum for the.Co-ordination of Pesticide Fdtelels and their Use
Fungicide Resistance Action Committee
General Agreement on Tariffs and Trade

Global Atmosphere Watch

Global Climate Observing System

Global Crop Protection Federation (formerlywnas GIFAP)
Glabal Environmental Data Directory

Global Environmental Monitoring System

Global Information and Early Warning SystemRFood and Agriculture
Groupement International des Association Neties de Fabricants de
Produits Agrochimiques (now known as GCPF)

Germplasm Resources Information Network

Herbicide Resistance Action Committee

International Agency for Research on Cancer

International Academy of Toxicological Science

Industrial Bio-Test Laboratories

International Commission of Bee Botany

International Council for Bird Preservation

International Council for the Exploration oétBeas

International Commission for Plant-Bee Relagiuips

International Labour Organisation
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IMO
I0BC

IPCS
IRAC
IRC
ISCO
ISO
IUPAC
JECFA
JFCMP

JMP
JMPR

NATO
NAFTA
NCI
NCTR
NGO
NTP
OECD
OLIS
PAN
RNN
RTECS
SCPH
SETAC
Sl
SITC
TOXLINE
UN
UNEP
WCDP
WCP
WCRP
WFP
WHO
WTO
WWEF

International Maritime Organisation

International Organisation for Biological Cooltrof noxious Animals
and Plants

International Programme on Chemical Safety
Insecticide Resistance Action Committee

International Rice Commission

International Soil Conservation Organisation
International Organisation for Standardisation
International Union of Pure and Applied Cheimyis
FAO/WHO Joint Expert Committee on Food Adaisy
Joint FAO/WHO Food and Animal Feed ContamamatMonitoring
Programme

Joint Meeting on Pesticides (WHO/FAQ)

Joint Meeting of the FAO Panel of Experts ostieiele Residues in
Food and the Environment and the WHO Expert GroapPesticide
Residues (Joint Meeting on Pesticide Residues)

North Atlantic Treaty Organisation

North American Free Trade Agreement

National Cancer Institute (USA)

National Centre for Toxicological Research (JSA
non-governmental organisation

National Toxicology Programme (USA)

Organisation for Economic Co-operation and Dgyaent
On-line Information Service of OECD

Pesticides Action Network

Re-registration Notification Network

Registry of Toxic Effects of Chemical Subsen@JSA)
Standing Committee on Plant Health

Society of Environmental Toxicology and Chenyis
Systeme International d'Unites

Standard International Trade Classification
Toxicology Information On-line

United-Nations

United Nations Environment Programme

World Climate Data Programme

World Climate Programme

World Climate Research Programme

World Food Programme

World Health Organisation

World Trade Organisation

World Wide Fund for Nature
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2.7.2 Appendix Il: Specific terms and abbreviations

DNA
ITS
MPCA
MPCP
RAPD
rDNA
RFLP
rRNA
SSCP
PAS
TAS

Mycological terms

Anamorph
Basionym
Biotroph

Ectotrophic
Epiphyte
Hyphomycete

Hyperparasite
Mitosporic

Mycoparasite
Necotroph
Phyllosphere
Rhizosphere
Saprofyte
Smut

Yeast

desoxyribonuleic acid

internal transcribed spacer

Microbial pest control agent

Microbial pest control product

random amplified polymorphic DNA
ribosomal DNA

Restriction fragment length polymorphism
ribosomal RNA

Single strand conformation polymorphism
pure active substance

technical active substance

An anamorph fungus only reproduces witlx@sespores

This name of the fungus is based on teed&scription of the fungus

The organism is only able to grow on livimgterial and is unable to grow on
artificial medium

The place of action of the fungus istloe surface of the leaf or root. Growth
within the leaf or root is excluded by this term

A plant that grows on another plant, whichses as a mechacal support, but
not as a sourse of food

Fungus with a mycelial form, which beaosidia on separate hyphae or
aggregations of hyphae.

Parasite, which parasitises othesjtasaand grow on these

Sexual reproduction only via mitosis (as&). Sexual spores (via meiosis
have never been found

Parasite of fungi

The organism is only able to grow on catlisubstrate

Area immediately surrounding the leafesplant

Area immediately surrounding the robtsmant

Organism which grows on dead organic nater

Phytopathogenic fungus belonging to the Ustiklgs, Basidiomycetes
causing smut (brandschimmel)

Single celled fungi, which reproduce by buddin
Growth form exhibited in some cases by primarynfigantous fungi as a part of
the life-cycle or under particular environmentahdiions
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2.7.4 Appendix IV: Listing of endpoints

2.7.4.1 Appendix IV.1: Chapter 1 (identity, biologi@l properties, details of uses;‘further
information and proposed classification and labelhg)

Identity, Biological properties, Details
tion and Labelling

of uses, #rther information, and Proposed.Classifica-

Active micro-organism:

Beauveria bassiana (Balsamo) Vuillemin

Control of insects

Function (e.g. control of fungi):

Identity of the Microbial Pest control Agent / Active substance (QECD data point [IM 1)

Name of the organism:

Beauveria bassiana (Balsamo) Vuillemin

Taxonomy:

Phylum: Deuteromycota, Class: Hyphomycetes, Ondeniliales,
Family: Moniliaceae,Genus: Beauveria

Species, subspecies, strain:

B. bassiana strain GHA

Identification / detection:

The organism has been identified according todRertomic descrip-
tions of de Hoog 1972 (in particular conidiosporerpiology) ana-
lysed by standard laboratory microscopy.

Culture collection:

B. bassiana strain GHA is maintained in the American Culturg-C
lectionrunder ATCC 74250.

Minimum and maximum concentration of t
micro-organism used for manufacturing of
the formulated product (CFU/g, CFUIL,
etc.):

hidominal (mean) purity: 1.4 x fbviable CFU/g in the technical ma
rial.

Acceptable range: 1.24 x @0 1.47 x 16" viable CFU/g

Identity and content of relevant impurities,
the technical grade micro-organism:

imone

Is the MCPA genetically modified; if so

Not applicable

provide type of modification

Biological properties of the micro-organism (OECD d@ta point [IM 2)

Origin and natural occurrence,

background level:

Beauveria bassiana strain GHA is an entomopathogenic fungus
which is a common pathogen of many insect speltiesa ubiqui-
tous and cosmopolitan fungus, found in a varietyails from a
broad range of climatic conditions in most courstrie

Target arganism(s):

Mode of action:

Whiteflies (Aleurodidae), thrips {Thysanoptera) and aphids
(Aphididae).

The conidia oB. bassiana strain GHA adhere to the insect cuticle
by means of hydrophobic interaction between theespall and
epicuticle lipids. The conidia germinate, and tkengtube pene-
trates the cuticle, using a specific series of Breg; which in turn
degrade the lipids, protein and chitin in the insedicle. In the

insect body, the fungus multiplies in the haemoasad blastospore,
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or yeast-like cell, and enzymes begin to destreyitikernal struc-
tures of the host insect causing morbidity withth-¥2 hours.
Reduced feeding and immobility are rapidly evidamigl the insect
dies within between 4 to 10 days post-infectione Time to“death
will depend on the insect species, age and coriidise. - After
death, the blastospores transform into myceliackwkimerge
through the cuticle and form spores. These covecé#uaver as a
characteristic white growth. Sporulation occursyaniconditions
of high humidity.

Host specificity:

B. bassiana is specific to insects. Not pathagenic to humans o
plants.

Life cycle:

The conidia adhere to the insect cuticle, germinatépenetrate in
the insect body, where they replicate as yeastelitks (blasto-
spores) and destroy the internal structures, cgusarbidity within
36 - 72 hours. After death of the-insect, the biggbres transform
into mycelia, which emerge through the cuticle fordh spores.

Infectivity, dispersal and colonisation
ability:

B. bassiana strain GHA has an optimal growth temperature rang
between 23 °C and 28 °C: The conidia are not aldertminate or
grow at>36 °C.B. bassiana strain GHA is stable in water at pH 5
7 and 9 and has been shown to be unaffected wiersed to
metallic ions (Na, Ca, Fe Mg). Detectable effe@gehonly been
noted when the fungus is exposed to copper, whiehkinown
fungicide. Under natural conditions, the conididobassiana
germinate and die in the absence of a suitableihgstt within two
days, and in-aqueous environments. The conidiaveunaturally in
sheltered“habitats and require specific environataminditions of
moderate temperature, high humidity and high inpepulation
density for epizootic spread and dispersal.

Relationship to known pathogens:

Beauveria bassiana strain GHA is not related to any known huma
or plant pathogen.

Genetic stability:

During more than 10 years of commercial use andymrtion, no
change has occurred in phenotypic characteristi&d=o.P cDNA
fingerprint ofB. bassiana strain GHA.

Production of relevant metabolites/toxing

: Beauvericin: max 5 mg/kg

Resistance/ sensitivity to antibiotics / anti-No specific information addressing this issue heanbsubmitted by

microbial agents used in human or veter
nary medicine:

- the notifier or could be found in the open literattHowever, be-
cause spread of resistance (genes) to antimyagdicts between
fungal species is not of that concern as for bacteith regard to
antibiotics, and sincBeauveria bassiana itself is only an oppor-
tunistic pathogen that has very rarely caused fitfies in humans
and is not related to any known human pathoges Jdlok of in-
formation is not considered a critical data gap.
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Summary of uses supported by available data (Beauveria bassiana strain GHA)

Crop and/or | Member Product F, G Pests or Preparation Application Application rate per treatment PHI Remarks
situation State or name or Group of Type Conc. of Method Growth Number | Interval Kg water Kg (days)
Country ' pests MPCA Kind stage & between | MPCA/ML | Liha“| MPCA/ha
controlled season | min max | application Viable
S granules
(@)
(0) (d-) 0 (-h) 0 ) (min) min | min max 0 (m)
max
(©)
Ornamentals | Northern | BotaniGard Sucking WP 220 g/kg High Maturity 3-5 5-7 days 0.14-4.84 500 - 0.014 - 0 MPCP
and 22 WP insects volume (BBCH89) x 10 CFU 2000 0.121 0.0625-
Southern 4.4x 10" | Spraying Vi 0.55
Europe CFU/kg 0.28-2.42 Kg/ha
x 10" CFU
Tomatoes, | Northern | BotaniGard | Sucking WP 220 g/kg High Ripeness 3-5 5-7 days 0.14-4.84 500 - 0.014 - 0 MPCP
Cucumbers and 22 WP insects volume | (BBCH89) x 10'2 CFU 2000 0.121 0.0625-
Southern 4.4x 10" | Spraying Vi 0.55
Europe CFU/kg 0.28-2.42 Kg/ha
x 10" CFU

(a) For crops, the EU and codex classificationsh(pehould be used; where relevant, the'situatiamulsh (h) Kind, e.g. overall, broadcast, aerial sprayimgw, individual plant, between the plant - type of

be described (e.g. fumigation of a structure) equipment used must be indicated
(b) Outdoor or field use (F), glasshouse applicaf®nor indoor application (I) (i) viable granules = colony forming units and gtkog/L
(c) e.g. biting and sucking insects, soil born itsefliar fungi, weeds () Growth stage at last treatment (BBCH Monogragiowth stages of Plants, 1997, Blackwell ISBN 3-
(d) e.g. wettable powder (WP), emusifiable conceat(&C), granule (GR) 8263-3152-4), including where relevant, informat@nseason at time of application
(e) GCPF codes - Crop Life Technical Monograph N&9B9 (k) Indicate the minimum and maximum number of aggilon possible under practical conditions of use
(f) All abbreviations used must be explained () PHI - minimum pre-harvest interval

(g) Method, e.g. high volume spraying, spreadingtidg, drench (m) Remarks may include: Extent of use/economic irgmze/restrictions
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2.7.1.2 Appendix IV.2: Chapter 2 (

Methods of analysis

methods of analysis)

Analytical methods for the micro-organism (OECD dat point IIM 4.2, 4.3 and 1lIM 5.1)

Manufactured micro-organism (principal o
method):

Impurities and contaminating micro-
organisms in manufactured material (pring
pal of method):

Microbial plant protection product (princip

f Analytical methods for the identification of thelmicalB. bassiana
strain GHA include the following:

Characterisation by microscopic examination ofuiseial mor-
phology
Restriction Fragment Length Polymorphism (RFLP)ifgo

analysis of chromosomal DNA (€DNA) and Random Arfigdi
Polymorphic DNA analysis (RAPD)

Determination of fungal spore-count and spore \iigtiy
haemocytometer counts‘amdvitro germination assay.

Enumeration of microbial’contaminants (bacteria fumdji), deter-
imining the presence/absence of enteric bacterta ashigella,
Salmonella andVibrio spp. by plating out on selective media.

The method for beauvercin is not sufficiently vatied.

Moisture analyser balance.

édnalytical methods for the formulation are as uk®dhe active sub-

of method):

Analytical methods for residues (viabl

of the active micro-organism (principle of
method)

of relevant metabolites (principle of
method):

Classification and proposed labelling
phrases)

with regard to physical/chemical data:

stance.

e andmnon-vible) (OECD data point IIM 4.5)

Validated methods are not required and not avaldidbnetheless
one method is validated for water with an LOQ of 10° CFU/L.

None relevant

(Symbol, Indiation of danger, Risk phrases, Safety

none
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2.7.4.3 Appendix 1V.3: Chapter 3 (effects on humaand animal health) + 4 (residues)

Impact on Human and Animal Health

Medical data:

(including medical surveillance on manu-
facturing plant personnel)

(OECD data point 1IM 5.1, 5.2)

No adverse effects in employees who had been inpatmnal con-
tact with strain GHA. FoBeauveria bassiana in general, few cases
local (eye) and systemic infections were reportét the latter occur
ring only in immunocompromised or severelyll gatis. Evidence o
allergenicity by respiratory or skin contact.

f

Sensitisation:
(OECD data point IIM 5.3.1 & IlIM 7.1.6)

Evidence of allergenicity by inhalation in-labonat@nimals and
humans and indications of allergic skin reactioneumans. Buehler
test in Guinea pigs negative for the micro-organisrpositive for
the formulation BotaniGard 22 WP!

Acute oral toxicity, pathogenicity and infeg
tivity
(OECD data point 1IM 5.3.2 & [lIM 7.1.1)

-LDso > 1 x 16 CFU/animal in rats; no evidence of toxicity, pajae

nicity or infectivity; rapid clearance (by day 3sta@osing)

Acute inhalation toxicity, pathogenicity and
infectivity:
(OECD data point 1IM 5.3.3 & [lIM 7.1.3)

LCso>1 x 16 CFU/animalin rats after intratracheal applicatioa
evidence of infectivity but local effects on tha¢is (inflamma-
tion/fimmune reaction;-0rgan weight increase), fiemtseduction in
body weight gain; clearance complete by day 7 gosing

Intraperitoneal/Subcutaneous single dose
(OECD data point 1IM 5.3.4 & IlIM 7.1.2)

LDso > 1 x 10 CFU in rats; no evidence of toxicity, pathogenicit
infectivity; rapid clearance (by day 3 post dosing)

Genotoxicity:
(OECD data point 1IM 5.3.5)

No concern,(negative in the Ames test)

Cell culture study:
(OECD data point 1IM 5.3.6)

Not available, not required

Information on short-term toxicity and
pathogenicity:
(OECD data point 1IM 5.3.7)

Not available, not required)

Specific-toxicity, pathogenicity and infectiy
ity:
(OECD data point IIM 5.5.1)

-Acute dermal study in rabbits: lsp> 1.6x 18 CFU; no systemic

effects but signs of slight but persisting locaitation;

Certain potential of the micro-organism (strain spécified) to dam-
age the cornea confirmed in rabbits;

Long-term inhalative exposure B bassiana (strain not specified)
caused allergic lung reactions in rats and mice.

In vivo studies in somatic cells:
(OECD data point 1IW5.5.2)

Not available, not required

Genotoxicity —in vivo studies in germ cells:
(OECD data point 1IM 5.5.3)

Not available, not required

Metabolites

Toxicological studies with strain GHA including aduvericin and
bassianolide contamination each with of approxrmgikg indicated
no additional adverse effects after oral, dermap@dministration.
Effects seen after intratracheal administrationuanlékely to be due tg
beauvericin and bassianolide.

Beauvericin was not mutagenic in an Ames test.

Exposure with (the sum of) the metabolites shotagl below
1.5 pg/d (threshold of toxicological concern).
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Exposure (operator, workers, bystander,
consumer):

(OECD data point IIM 6.1, IlIM 7.2, 7.3 an
8.0)

da comparison with the estimated exposure is naiples However,

Operator

Due to the lack of a medium-term tolerable inhalagxposure level

calculated inhalation and dermal exposure valuesansiderably
below the observed acute LOAELSs. It can be assuhmdperators
would not be at acute risk during mixing/loadingl application of
BotaniGard 22 WP. Although situations of repeatgubsure at suba
cute dose levels are not covered by the aboveaenadions, it can b
assumed that the estimated operator exposureéaptatde provided
appropriate RPE is worn (necessary due to-claatiia/labelling
with Xn, R 42). In addition, precautionary;the wéesuitable gloves
as well as wearing suitable protective clothingdasidered necessary
to minimise the risk of skin sensitisation becaBstaniGard 22 WP
is classified and labelled with R 431

In addition, operators should be>informed in aahlé way that ey
infections were observed after ‘mechanical injurthefcornea.

Taking into account the possible production ofriegtabolite beau-
vericin at a level of max. 50 mg/kg the operatgrasure is unlikely
to exceed the proposed.conservative thresholdxafdlmgical con-
cern (TTC).In order to‘consider all metabolites sufficientlysi pro-
posed to specify beatvericin at a maximum leveéheftechnically
feasible 5 ppm

11%

(1]

Bystander
Bystander exposure is not relevant for the intendsss (greenhouse

Worker

After the spray solution has dried, the estimatqzbsure to Beau-
veria-bassiana strain GHA during re-entry operatidoes not exceed
acceptable values, even if no PPE is worn. Neviesbeprecaution-
ary the use of suitable gloves as well as weatiiitglsle protective
clothing is considered necessary to minimise thle af skin sensiti-
sation because BotaniGard 22 WP is classified alpelled with

R 43.

In addition, it is concluded that the worker expesto the metabolite
beauvericin is unlikely to exceed the proposed enraive threshold
of toxicological concern (TTC).

~

Consumer

Non viable residues:
Acute Risk assessment: intake of beauvericin vizatoes is 17 % of
the TTC value.

Chronic risk: negligible

Viable rsidues:

It is unlikely that viable residues of B. bassiavithoccur in concen-
trations considerably higher than under naturatld@ms on har-
vested food and feed.

Classification and proposed labelling (Symbol, Indiation of danger, Risk phrases, Safety

phrases)

with regard to toxicological data:

Xn, R42/43
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Residues (normally not required)

It is proposed to use the beauvericin contenteértéichnical material as an indicator for the preseasf the other
metabolites. The maximum content of beauvericithentechnical material should be specified on Skng/
Since a risk to consumers is not expected arisog the use oBeauveria bassiana GHA neither a residue defi-
nition nor an MRL are considered necessary.
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2.7.1.4 Appendix IV.4: Chapter 5 (fate and behaviour in theenvironment)

Fate and Behaviour in the Environment (OECD IIM 7 & 1lIM 9)

Persistence and multiplication

in soil:

in water:

in air:

Mobility:

22 November 2007

It is difficult to regard the persistence only wittgard to
soil, because multiplication does take place inhbsts.
A low remaining residual level in soil‘¢éan be enodigr
restarting of replication on occurrence of a hostist
from its cadaver new spores can-reach the soihagai
Germination and multiplication-of entomopathogenic
fungi in natural, non-sterile soils can be excludsdong
as no potential hosts are present, since microsgan
living in soil must have the ability to degrade Viga
degradable and unsolvable substances like ligndn an
humus. Furthermore the effect of fungistasis inhibi
germination of conidia in non-sterile soils.

In an aquatic environment spores will be subjectetdi-
mentation and:can be expected to degrade rapidly in
natural water bodies. The conidia did not germinate
the different tested aqueous systems.

In the ;:absence of a specific host insect, conidid.o
bassiana will not persist in air for more than 2 days.

In"soil:

Conidia ofB. bassiana are not very mobile in soil an
generally remain on the surface of the soil. Theeefa
contamination of the groundwater can be excluded.
In water: The globose or ovoid shape of conidia is
suitable for efficient transport in water.

In air:

Beauveria bassiana is dry, of small size and it i
produced in powdery clusters. Therefore, thesestyyig
conidia can be easily transported through the Ao
transmission of fungal spores through the air Isgats is
possible.

However, all studies principally indicate thB¢auveria
bassiana is not expected to persist in air as the viabi
of conidia ofBeauveria bassiana is greatly reduced for
period greater than 24 hours.

Furthermore, in the absence of a specific hostinse
conidia ofBeauveria bassiana will not persist in air for
more than 2 days..

not

ity

Classification and proposed labelling (Symbol, Indiation of danger, Risk phrases, Safety

phrases)

with regard to fate and behaviour:

Not applicable
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2.7.1.5 Appendix IV.5: Chapter 6 (effects on non-target orgnisms)

Effects on non-target organisms (OECD IIM 8 & IIIM 10)

Effects on terrestrial vertebrates
Risk assessment for mammals:

Effects on birds:

Risk assessment:

Effects on other terrestrial vertebrates (mam-
mals):

Risk assessment:

Effects on aquatic organisms

Effects on‘fish:

Risk assessment:

See effects on other terrestrial vertebrates

LRso: > 2.5 x 10 CFU /g body weight, no effects on body
weight, behaviourRalco sparverius)

The calculated Margin of safety (TEfRvalues for field expo-
sure (leafy crops/cereals/grass) of-insectivoroussamnall and
medium herbivorous birds werebetween > 6173 aBd293.
They exceed clearly the trigger-value of 10 asilesd in An-
nex VI part | of Directive 91/414/EEC for all sceiwes. Thus,
no adverse effects on birds in short-term scendaiod in acute
scenarios) are expected-following application ofaBdGard

22 WP at recommended use rates.

LDss: > 5000 mg BotaniGard 22WP/ kg bw
corresponding to> 2.2 x ¥0CFU/ kg bw (rat)

On the basisthat the product has very low mammadigicity,
Beauveria bassiana strain GHA cannot grow at mammalian
body temperatures (the vivo growth temperature of the fungy
is below 36 °C which prevents it from growing ag thigher
body-temperature of mammals) and thus cannot imfiech-
malian hosts, and is not pathogenic to mammalshoa- or
long-term effects are to be anticipated. Furtheemsensitivity
to low pH values encountered in the stomach of malainen-
ders survival and colonisation of the mammal’sriotevia
ingestion unlikely. The LE value of> 2.2x 10" CFU /kg bw
is chosen for an acute risk assessment. The maigeffety
(TER,) values for small and medium herbivorous as well a
insectivorous mammals are >9.0° and greater than the trig-
ger of 10 as described in Annex VI part | of Direet
91/414/EEC indicating that there is no unaccepteblefor
mammals from direct exposure to the spores follgveipplica-
tion of BotaniGard 22 WP according to Good Agrias
Practice.

Since secondary metabolites are supposed to bemmated in
infected insects, a risk for insectivorous birdd Ay secondary
poisoning via ingestion of infected insects carmtompletely
excluded in the case of application in field, begms to be
negligible for greenhouse applications.

NOEC < 7.5 x 1 CFU/L initial (effects on growth < 25 %) no
evidence of infectivity or pathogenicitifnephal es promelas)

The actual predicted environmental concentratidfGdR; actua) Of
Beauveria bassiana resulting from inputia this route was ini-
tially estimated. The calculation was based on fiseumulated
applications of BotaniGard 22WP (55@gauveria bassiana
GHA/ha), assuming no degradation between applicaindsan
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Effects on freshwater invertebrates:

Risk assessment:

Effects on algae:

Risk assessment:

Effects on aquatic-plants:

Risk assessment:

Effects on-arthropods

entry resulting from spray drift at 1 m of 2.77 90l % of the
application rate according to Rautmann et al. (200the PEGy
ini » 15 0.0254 g as/L. In terms of CFU, this is eqlént 101118
CFUIL.

The calculated margin of safety (TERis 313059 exceeding
clearly the limit value of 10. Thus, no adverseef§ on fish are
expected after application of BotaniGard 22WP abnemended
use levels.

NOEC = 4.7 x1®CFUIL real (sublethal effects)
ECso > 9.3 x 108 CFU/LDPaphnia magna)

The actual predicted environmental concentratidfiGdR; actua) Of
Beauveria bassiana resulting from:inputia this route was ini-
tially estimated. The calculation was based on fiseumulated
applications of BotaniGard 22WP (55@gauveria bassiana
GHA/ha), assuming no degradation between applicatindsan
entry resulting from spray”drift at 1 m of 2.77 90l % of the
application rate according to Rautmann et al. (200the PEGy
ini » 15 0.0254 pg as/L. In terms of CFU, this is eglént to 1118
CFUIL.

The calculated Margin of safety (TER is 4203934 exceeding
clearly the limit'value of 10. Thus, no adverseef§ on fish are
expected after application of BotaniGard 22WP abnemended
use levels:

Selenasttum capricornutum, 3 days, static, nominal

E,Céo 114000 pg/L (0.98 x T CFU/L)

E:Cso 237000 pg/L (2.04 x THCFUIL)

NOEC 75000 pg/L (2.64 x 1OCFU/L) (all parameters)

The actual predicted environmental concentratidfGdR; actua) Of
Beauveria bassiana resulting from inputia this route was ini-
tially estimated. The calculation was based on fiseumulated
applications of BotaniGard 22WP (55@gauveria bassiana
GHA/ha), assuming no degradation between applicatindsan
entry resulting from spray drift at 1 m of 2.77 90l % of the
application rate according to Rautmann et al. (200the PEGy
ini » 15 0.0254 pg as/L. In terms of CFU, this is eglent to 1118
CFUIL.

The calculated Margin of safety (TERis 8,6x 10° exceeding
clearly the limit value of 10. Thus, no adverseef on fish are
expected after application of BotaniGard 22WP ebnemended
use levels.

Not performed, not required

no

Effects on bees:

In a study under practical conditioBeauveria bassiana strain GHA had no or
negligible effects on honey bees. No treatmentedlancreased mortality, latent
infections or pathogenic effects on worker beelsem brood could be observed |.

However, bees are not exposed wBeauveria bassiana strain GHA is used as
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recommended for indoor or glasshouse application.

Effects on bumblebees: Bumblebees: LGy < 2.5 x 13° CFU/L (pathogenic effects)

Risk assessment: Bumblebees:

The concentration of the active ingrediBetuveria bassiana (GHA) bumble
bees were exposed to (2.5 XAGFU/L) in the study is approX. the half of the
concentration oBeauveria bassiana (GHA) in the spray mixture used in field
(4.84 x 18° CFUI/L). Conditions for hives in the ground, aileeliy to offer even
more conductive temperature and humidity conditionghese fungal pathogens
making a spread of infection in the hives more pl®. Therefore it can be cont
cluded thaBeauveria bassiana (GHA) poses an unacceptable risk to bumblebges
at the intended application rate.

Effects on terrestrial arthropods other than bees:

Foecies Stage Test Substance Dose Toxicity, infectivity and pathoge-
(kg MPCA/ha) | nicity
(CFU/ha) (endpoint, value or other descrip-
tion of effects)
Aphidius rhopalosiphi adult BotaniGard 22 WP | 0.947 (1.33 x | Mortality: -5 %
10 CFU/ha) | Reproduction: 20 %
BotaniGard ES $.695 Mortality: -5 %
Reproduction: 20 %
Typhlodromus pyri protonymph | BotaniGard 22 WP | 0.947 (1.33 x | Mortality: 4 %
10 CFU/ha) | Reproduction: 43 %
BotaniGard-ES 1.695 Mortality: -4 %
Reproduction: 34 %
Orius laevigatus nymph BotaniGard 22 WP | 0.952 (1.33 x | Mortality: 3 %
10" CFU/ha) | Reproduction: 23 %
Hatching succ: 24 %
. 1.693 L
BotaniGard ES Mortality: 11 %
Reproduction: -7 %
Hatching succ: 29 %
Pardosa spec. adult BotaniGard 22 WP | No sufficient | Mortality: 80 %
information
BotaniGard ES No sufﬁqent Mortality: 45 %
information
Further information
Melanoplus sanguihipes Mycotrol ES 1.75 x 16%ha | 97.9 % lethal infections
to rangeland Logarithmically decrease of B.
35x1d° bassiana (less than 10 % after 2
conidia’ha to | days)
alfalfa Rangeland: minor and short-lived
impact on non-target arthropods
Alfalfa: tempory increases of B.
bassiana in coccinelid beetles ang
harvestmen; small (< 20 %) or no
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increase in spiders and other:in-
sects; infection of a small number
of bees under field conditions. No
infection of leafcutting bee larvae,
prepupae or adult emergence fol-
lowing overwintering-diapause.

Eretmocerus sp. Mycotrol WP 510" No statistical significant effects
CFU/ha
(2 * 10"
CFUlacre)
Xylocoris flavipes nymphs Beauveria bassiana | Filter paper: 0, 16, 41°% infection after 10 days
GHA 25x10% 2.5
x 10", 2.5 x
10" CFU/ha
Tenebrio molitor adult Beauveria bassana | 2 * 10°CFU, | ‘No significant mortality (100 %
GHA 2.4 * 10 CFU“| mortality of target organisiilela-
noplus sanguinipes at 2 * 1¢ co-
nidia/ha)

Risk assessment:

Effects on soil organisms

Effects on other terrestrial invertebrates: LCso (Mortality) : > 1000 mdBeauveria bassiana strain

Risk assessment:

Effectson soil micro-organisms:

Risk assessment:

B. bassiana (GHA) was shown-to be infective to the exposetragods under thg
specific laboratory conditions. All studies werendacted as limit tests. In the
case of the studies with pyri andO. laevigatus significant adverse effects have
been observed. These €&ffects are considered taused by pathogenicity &t
bassiana (GHA).

According Annex VP part Il of Directive 91/414/EBSathogenic effects must nqgt
occur, consequently no effect concentrations haveetused for risk calculation.
As it is not possible to determine no effect cotiion from the submitted
studies, the risk assessment on the basis of thapgp@ach is not applicable.

\1%

Based on:the submitted field studies it can be lcoedl that there is a significant
difference between the physiological host rangeafiatory conditions) and the
ecological host range (field conditions). Due te thct thaBeauveria bassiana
(GHA) needs a microclimate of very high humidityarder to cause an infection,
many arthropods being susceptible on the conditibise laboratory test are ng
affected in the field. Furthermore the exposuramf-target-arthropods after
greenhouse applications appears to be negligitles The risk oBeauveria
bassiana (GHA) to non-target arthropods (with an exceptidtoumblebees) is
considered to be acceptable.

—

GHA /kg artificial soil
> 8.6 x 18° CFU/ kg artificial soil Eisenia foetida)

Margin of safety (TER) > 538 - > 896

No studies submitted.

Due to the natural occurrence, the presence ofjanists
and lacking observation of uncontrollable growtlBobas-
siana in soil resulting in intolerable effects consiahgyimi-
crobial diversity in soil, the risk is assumed todxrceptable.
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Additional studies

none

Classification and proposed labelling (Symbol, Indiation of danger, Risk phrases, Safety
phrases)

With regard to ecotoxicological data: Not applicable
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3 Proposed decision with respect to the applicationof inclusion of the
MPCA in Annex |

3.1 Background to the proposed decision

Identity of the active substance

B. bassiana strain GHA was originally isolated from the Southeorn rootwormpiabrotica
undecimpunctata, near Corvallis, Oregon, USAB. bassiana strain GHA iS a naturally
occurring fungus that is not modified in any wayidg production.

Data on application

Beauveria bassiana strain GHA is used for biological control of suegiinsects. The evalua-
tion is based on the intended uses in tomatoesintoers and ornamentals with an applica-
tion rate of maximal 550 g as/ha containing 4.840¥ Beauveria bassiana conidia/L spray
solution. BotaniGard 22 WP should be applied whest ppopulations are manageable and
before extensive damage occurs to crops. Numbapmlfcations: minimum 3 and maximum
5. Interval between applications 5 - 7 days.

Analytical methods for formulation analysis

Analytical methodology is available for the detemation of the micro-organism in the tech-
nical material as manufactured. To detect sponim@hanges in major characteristics of
micro-organisms the identification d@. bassiana is determined by Restriction Fragment
length polymorphism (RFLP) analysis, morphologiesamination and classification accord-
ing to the taxonomic key.

Since 2003 a new Random Amplified Polymorphic DNialgsis (RAPD) is available to
confirm the GHA strain.

Analytical procedures used to determine the spowaicand the microbial contaminants in the
product were provided.

The spore count oB. bassiana in the plant protection product is determined tsing
haemocytometer and enumeration of microbial comiants and determining the
presence/absence of enteric bacteria suckhigslla, Salmonella and Vibrio spp. by plating
out on selective media:

Analytical methods for residue analysis
Analytical methods for residue analysis are notegl (no residue definition and no MRL'’s
were set or proposed for food, feedstuff, soil,avat air).

Toxicology and metabolism

Beauveria bassiana strain GHA proved non-infective and non-pathogefitearance of the
micro-organism from the animal body was rapid aachglete. There was clear evidence of
local toxic effects on the lungs. In addition, #hevere transient systemic effects. At least
partly, these effects might be due to an immunalklgreaction of the host. Based on
experience in humans and in laboratory animals,nieo-organism must be considered a
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potential inhalation and skin allergen. There iscoacern about mutagenicity with relevance
to humans.

There is only little information available on thexicological properties of metabolites:“t is
known, that the metaboliteeauvericin was not mutatgenic in an Ames Test.

The available studies can not be used to deriveelsaéls for metabolite exposure. Therefore,
it is proposed to use the concept of the thresbbtdxicological concern (TTC). The TTC of
1.5 pg/d is considered as a safe exposure fotneos all metabolites.

No risk for operator and worker was indicated gy fisk assessment.

Assessment of operator and worker exposure to leeauv was performed with a
concentration of 50 ppm in the MPCA. This is sumgub$o represent the overall content of
beauvericin and the other toxins which might hageuored in the technical material. The
beauvericin content could be used as an indicataht presence of the other metabolites.

Residue data

The half-life of Beauveria bassiana in the field is very short. Under natural condiiso
conidia perish within few days following germination the.absence of a suitable host insect.
Viable residues ofBeauveria bassiana on crops are’ expected to be short-lived and
concentrations dissipate to non-infective levelthinifew days.

Various strains oBeauveria bassiana have been shown to be capable of producing a rainge
mycotoxins, e.g. beauvericin. SinBeauveria bassiana does not show any metabolic activity
in the absence of a suitable host no formation yfatoxins in food items is expected in this
case.

But the metabolites might occur in technical maleriBased on a TTC approach, no acute
and/or chronic adverse effects for consumers wetieated, if a beauvericin concentration of
50 ppm is used for consumer risk assessment. $hEggposed to present the overall content
of beauvericin and the other.mycotoxins. To accotort beauvericin and the other
metabolites, it is therefore considered sufficigrdbnservative to base the consumer risk
assessment on a concentration of 50 ppm whileeagdaime time lowering the specification for
beauvericin in the batches.of the MPCA to leveltbasas technically feasible (5 ppm).

Since a risk to consumers is not expected arigioign fthe use oBeauveria bassiana GHA
neither a residue definition nor an MRL are con®deecessary.

Environmental fate and behaviour

Beauveria bassiana strain GHA can be present naturally in the enviment, background
levels of this organism vary from 0 (below detectigmits) to 7.0 x 18 CFU/mL. Post-
treatmentdevels vary from 0 to 4.4 x®1OFU/mL. It is difficult to consider persistencelpn
with regard to soil, because multiplication doeketglace in the hosts. Germination and
multiplication of entomopathogenic fungi in natunabn-sterile soils can be excluded as long
as no potential hosts are present. In this respleete is no indication of accumulation.
Conidia ofBeauveria bassiana are not very mobile in soil and generally remainttoe surface

of the soil. The movement of conidia verticallyrafigh the soil profile, is positively
correlated with high infiltration rates in soil. @xidering the fate data and the intended use a
contamination of the groundwater can be excluded.
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Conidia did not germinate in the different tested aqueous systems. Therefore multiplication in %{j}
water is not expected, since B. bassiana is no aquatic fungus and is therefore not adapted tcb
the conditions of the aqueous environment. It may be concluded that conidia of B. bassrana@
water will be degraded by bacteria and protozoa in natural non-sterile water bodies, rapidly.
Beauveria bassiana is not expected to persist in air as the viability of conidia of Bea@erra
bassiana are greatly reduced following exposure to sunlight for a period greater than %4 hours.
Furthermore, in the absence of a specific host insect, conidia of Beauveria bassra;i‘a will not

persist in air for more than 2 days. fg’;\v
&
)
K-J
Q
%
Ecotoxicology : u

One short-term dietary study with American kestrel (Falco Sparve:ggm) was submitted.
Together with further literature data little indication on infectivity, pathogenicity and toxicity
to birds is given. The same can be stated for mammals, where also n@ >'mortalities or sublethal
effects occurred in the submitted study on acute oral tOX]C]tYMn rats. Since secondary
metabolites are supposed to be concentrated in infected insects, @ v risk for insectivorous birds
and mammals by secondary poisoning via ingestion of mfected insects cannot be completely
excluded in the case of application in field but seems @ be negligible for greenhouse
applications. &w

On the basis of the submitted studies Beauveria bass;ané‘ strain GHA is not expected to have
any adverse effects on algae. Mild toxic effects were observed in studies on fish and
presumably Daphnia. The risk assessment for outdeor and indoor uses leads to margins of
safety (TER) clearly above the Trigger valuags% set by Annex VI part I of Directive
91/414/EEC. No adverse effects on aquatic @rganisms are expected after application of
BotaniGard 22WP at recommended use levelsf‘Due to the high margin of safety derived from
risk assessment no further data on fish or @udtlc invertebrates seem to be necessary despite
the observed effects. On the basis of the Sﬁ%mltted studies Beauveria bassiana strain GHA is
not expected to have any adverse cffects on non-target arthropods, microorganisms and soil
dwelling organisms or plants. Data fn_a_m the literature however show that there are significant
pathogenic effects on bumblebees” exposed to Beauveria bassiana strain GHA at the
recommended application rate. }a” order to prevent the exposure of bumblebees the RMS
proposes to dispose appropriatc;g%ff:sk mitigation methods.

4

3.2 Proposed decisi n
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3.3 Rational for the postponement of the decision, or for the conditions
and restrictions to be associated with a proposed inclusion in Annex I

as appropriate N4

b

s’>i

G G

i

o

e

The information in sections 3.2 and 3.3 has been removed upon request by the EU Com@ésion as it relates to
risk management recommendations or proposals.
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4 Further information to permit a decision to be made or to support a
review of the conditions and restrictions associatewith the proposed
inclusion in Annex |

4.1 Identity of the MPCA or MPCP

None

4.2 Biological properties of the MPCA and physical, cheical and techni-
cal properties of the MPCP

Annex IlIM, point 2.2

Information on the physical stability of the forratibn is missing.
Justification:

Only information on the biological stability havedn submitted.

Annex IlIM, point 2.3.1

Clarification about the explosive and oxidising pedies:of the formulation.

Justification:

Only a statement in document M-Il was submittet {teis not clear, what properties are re-
ferred to in this statement.

Annex llIM, point 2.4.4

A study on wet sieve test according to CIPAC MT35&. MT 185 is missing.
Justification

This is a data requirement of 91/414/EG and acogrth FAO (2006).

4.3 Data on application and further information

None

4.4 Classification, packaging and labelling

None

4.5 Methods of analysis

Analytical methodes for formulation analysis
None

Analytical methods for formulation analysis

Annex [IM, point 4.3.5:

For the analysis of beauvercin and impurity 2 \atich data in terms of linearity (either du-
plicate determinations at three or by single deiteations at 5 or more concentrations) and
repeatability (5 replicate sample determinationsefach analyte) is missing. Furthermore, the
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LOQ for beauvericin is too high taken the propospdcified maximum limit of 5 ppm into
account.

Justification:

The linearity was just measured by single detertiona at four concentrations.

The repeatability was just demonstrated for a fddrfample determination. Additionally the
obtained value for the repeatability is too highading to the Horwitz equation.

Analytical methods for residue analysis
None

4.6 Toxicology

None.

4.7 Residue data

None

4.8 Environmental fate and behaviour

Annex IIM, point 7.1

Survivability of B. bassiana in greenhouse cetton soil is reported. The resulispresented as
"CFU". It is not clear to which amount of soil t&&U refer to (per gram?)

The results have to be specified.

4.9 Ecotoxicology

Annex llIM, point 10.4

Non-target arthropods

In the study Hoogendoom, G (200@ofaniGardTM: an extended laboratory test to deter-
mine effects of two formulations of Beauveria bassiana on spring generation spiders of the
genus Pardosa; ANA 2006-210) the applied amount of liquid is only reported foe first ap-
plication. The further amounts are not reported.the risk assessment the information of all
applied amounts are necessary.

Information about all applied amounts are missing.



