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No part of the document or any information contained therein may be disclosed to any thi& partyy»
without the prior written authorisation of Bayer CropScience AG. S @

& .
AN
o o
e @ ¢ S @ @
S o S & &
& O %o SEIRS)
@ & & VO &
S) Q@&&@&
\@Q©@’@@
L @S D LS S
RS R A ¥ SN
o @ &N A & S
v O OB N
SRS s O & @
LS Yy S O
CN N A N T
SN S s &g °
ot & .8 X @O @@)
TN T S < S R
9 9 S) S S
o = ¥ S @ O 0
YN TR, TS
D N S N
e O N L L N L9
\%@§@§©@“%$§
K S-S
@&@Q @Q@ @
S QO NN N e 9 A
@©©\&K@\&\©§@§
¥ S 0 O « & D
¥ SH SR
9 NI v
S Y AT
A K O Ve & 8
Q Q
§&©\@%é&©
@@@@@’Q%QQ
@ .0 O .0 @
OO0 OO S & D
O 9 K &£ o
<) S o L2
& R Y SN
@%\&OQ
v %Q@Q@@
S ¥ & O
@* S
RS
Y O & 9
> O o
s &
{*ﬁ@@ov\g



Bayer CropScience AG Bacillus subtilis QST 713 Doc. M, IIM, Sec. 5, P. 7
Page 4 of 10

Introduction

This document summarizes all data submitted for the initial evaluation of Bacillus subtilis QST 713 as an active
substance under Directive 91/414. Data provided in the initial dossier and in subsequent additional submissions

are listed chronologically under the respective data point according to the OECD dossier guidance (2006). @ @
This document is further named as “Baseline Dossier” since it presents all data previously submitted. o N
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oM 7 Fate and behaviour studies on the Microbial Pest Control Agent in the environment

EU-Dossier: Doc M-IIB, Section 5

The following statement on the fate and behaviour of B. subtilis introduced into the environment.is
based on reported characteristics of this species, as uniformly found in the scientific literature,aiider @b
consideration of the envisaged application and relevant properties of strain QST 713. N @
On principle, the usually employed model calculations on the persistence gfehemical sub@%ces e
not applicable to a viable organism being the active ingredient. Unlgks a chemical %ubstan@ a
micro-organism does not follow first order kinetics in degradation. Therefore, no @ne—\@hted
average concentrations can be calculated for the different environmgg media. %
& O S
. . - e @ > o O @
M 7.1 Sufficient information on the origin, properties,survival am@emdual met@%tes@the Ko ©&

microorganism to assess its fate and behavigur in the envi{@ment. Viab@iﬁy/po@ ati0©© %
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EU-Dossier: Doc MQI@B, Point 7.k KRN &@Q & @b é
Wi Q. S & e v N

ith regard tQ vironmentalcgoncenyof the deliberate refease 0@11C$ngamsms [
(1999b) state that basigally the nu of iffoduced) organisms declines idly (sometimes after a
brief perio@f prajpferatian) following lica fon to h%%’) thelsoil %ll’ﬁd, the field. The reviewed
referenc ainly relat su ?’ in the s0il:Fg. e cells survive tn nutrient rich soils and in
soils with incregaping elay-content. The authp?@lso s@y that fis di It to predict the proliferation

of an@tro%&@d bactéria a@gthat l‘@w ly t]:@% straing fas w% an indigenous bacteria strains,

es casgthe int@duced@raink re c%&ying é@itioene@: load due to inserted plasmids.
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> . O @
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2y 5
Title: @& N rvivalpf Pseudomonas fluorescens and Bacillus subtilis introduced into two soils of
N ©@ diff; texture in field microplots
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Report: kv 7.1.1/08; [ EEEEEE . N B B

B 1994; M-001914-01-1

Title: Guidance document on regulatory testing procedures for pesticides with non-target
arthropods
Report No.: Lit. 6841 °
Document No.: M-001914-01-1 @ @6
Guideline(s): -- Q\ @&
Guideline deviation(s): - @ @ @
GLP/GEP: no ~N NS
D
. . . =N @Q @ &
EU-Dossier: Doc M-1IB, Point 7.1.1 and Point 7.2 % S %

& \

The phenomenon of fast decreasing VegetatlveKH number; Q reported fo@a B. tzlz ra1n©
introduced into soil (- et al., 1996), whilgin parallel spagutation 1ncrea@9 Afte@ few %s th%%
cell population was shown to be stablhze endospores. Qan %}sas et & (198¢) founcﬁé si
population dynamic of B. subtilis cells ed to the 11 surfaggat a lQel fQ5 x @ cfu/@ n
initial decrease in cell numbers was followed by pred atmg%sporul@mon apQonsistént levelsof ~
3-5 x 10° cfu/g. In this study neither the kind so1l W?[’d andilty 1o@m) nor the rhlz&éphere
of cropped soil had an influence on“the wslynamlc@ M ition GF gludese ondy\initially
reduced the decline in cell number%n the am sgﬁd an s diffeéfence to wntre soil
balanced. In studying the plas@ﬁf traniﬁr bé&geen Badi 111 in 11 t al. (1987) gowed
poor survival of vegetative 8 subfflis ce G ngsterlle@oﬂ e so@)or soil
amended with bentonite cla@ ) sgr 1%1@5‘[621&@011 w%\}ﬁenha dltl(%l

S @
- - (1974) how &%a‘c Q@/bnl ells@ed &Qa(nd @est séﬁ did n& grow unless

fungal growth took u‘* e and concluded tha@’le rne factoris nutrient supply; t@ever an indirect
effect of altered ﬁH cogld not excluded. et al. (J{ ) depyonstrated that B. subtilis
introduced 1nto@ therfapphilj @co
maintained its atifun 1 poten

§@tmg reactor of se\?@ @ge o@only survived but
@

The supply swith fr (@ e matt@ app to e@ ke@a ameter foroilgival of vegetative cells
of B. subtiy intro 1% soil @yhile preV 1ng form in sdi) appedxs to be the endospore.
Conclu ly, hcax% ic matter, c\@ m ) wi enhan(@growth of existing B. subtilis
populations (and otheg, acterla) ot ise t] &cells Q ee pores.
29 & h% s
@ ©
% dltlonﬁjy, soﬁ\femp@jture as fo% 0 in nce the surv%@a% of B. subtilis: - et al. (1996)

cribed temperatur %epe g B. @&hs ifCsoil to lower competition at higher
@ temperaturﬁ 30‘§ersu
¥ \

from $Gil in % achQschard gy the.U'S.A., refor s possible multiplication in this natural habitat
do@not dturb @ atuftdl rm@ ﬂore@As V@étatwe growth declines as the nutrient source

\
B. subm@s is a%autgﬁno %011 m@o org@sm e straln QST 713 has originally been isolated

d&tines tﬁf% spefids dore@%ot S @pete@&ell for limited resources and B. subtilis populations
Syill o fer
ill be subject tG ¢ r@ltmn{ﬁ e néfural }g o-flora (- 1989a, on ecological basics ).
Since B. s g@hs 1Q1ud1ng is in, issfacultative anaerobic or micro-aerophilic, growth will
prevail inghe su rﬁ01a%jaerate oil \Q Translocation of B. subtilis into deeper soil layers has

\y\’ been shown to@m atlow lev&ls ( etal., 1986).
Wlt egard to the i tgﬂded @MS o@se (vineyards, orchards and lettuce fields) most organic matter
e su hed e 501 orch s in spring, with the end of flowering, and in falls, at leaf fall.
1n&p Seren deTM@/ P applications will coincide with significantly increased organic
aJ atter ply es surfa

O F 1n§] introduced @subnhs cells are not expected to exceed the natural level, as outlined below.
S @
@ g

©§Predlcted load of colony forming units (cfu) on treated areas:

Serenade™ WP is applied to the foliage at a rate of 15 kg/ha in maximum and contains 5 x 10°
cfu/g. An amount of 15 kg/ha will thus correspond to 7.5 x 10'® cfu/ha. Assuming the whole amount
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would reach the soil surface uniformly, the resultant surface load would approximate 7.5 x 10°
cfu/m? or ~ 7.5 x 10° cfu/cm?. Considering the above cited references it can be expected that part of
the cells reaching the soil will not survive and the residual cells will form endospores, unless fresh
organic matter is supplied.

This still overestimated value can be regarded as low in view of the overall distribution of Bacj$j-in
general, which occur at levels of 10° to 107 cfu/g (EPA, 1997) and considering the predominafiee of

@6

B. subtilis in all kinds of soils. N @&

Employing a more realistic scenario under consideration of drift resul@@l even lowi@eveﬂ@f
surface load: (3 <

According to Barret et al. (1994) a rate of 40% of the applied amountyof product wj each@ soi
surface in three-dimensional crop, as orchards. @us, one squaré.cm of surfaeg will I@eivg&

: N
theoretical load of 3 x 10° cfu. NNy @
N < ¢ ¥ s
An evaluation of the probable spread of B. s@ilis into the il or to assocgaféd en\@onm@s is %&

minor concern, because dispersal of B. sub 5&, would lack a@ haz%dous cts. & ©
o @
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368039-01-1
Title: Population dynamics of bacteriophage and bacillus subtilis in soil
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Guideline(s): - 9, R Vo2 P
ey N T N
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Several studies (- ant 19
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cited in Addendum 1 to ﬁ@ M ograp date o@ssue 12 2 thatpopulations of

B. subtilis are influenqggl by bigfic en@fonm 1 fa @ uced@ su @ po ulatlons in the
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application of B@llus skbrtilis %@l de & and reach a na‘curail\y ulh@m

53
As a conclusy)n of @EC@ Wm@n@up &Quat@l Me&tmg 0:&@03 2003, it was stated
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Title: &@
Report No.: @
Document Qo.:
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©§EU Dossier: Doc M-IIB, Point 7.1.2 and Point 7.2

B. subtilis is frequently occurring in different aquatic environments, as fresh water, estuarine and
coastal waters, and endospores have been detected in sediments and even in the open ocean (i
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1993). However, B. subtilis is not regarded an autochthonous inhabitant of aquatic environments and
does not find optimal conditions for growth, e.g. in waters poor in organic C. Therefore,
proliferation is not likely to occur. Bacterial cells and especially endospores may survive, but will be
subject to natural competition in the diverse micro-flora of natural waters. Survival of introduced

QST 713 strain of B. subtilis will not cause any environmental or health impact. @o S
<

Estimating levels of B. subtilis introduced into surface waters via process wastewater arge@’

from facilities the U.S. EPA concluded that worst case scenarios (smaller@rs) do not su@gest l@

levels of environmental exposure to B. subtilis resulting from normal fefggéntation operﬁons (@A

1997). AN ©® @@ %

R N ° v
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&Q\Endospores @m sulﬁe fo@wlal distrib asﬁ@y algeasﬂy blown up with the wind (-
1993). Ther@foreg under condltlon®T u&& ft anc%pacr%ls transport may occur.

Multipl \on O%RB su@ is 1 e ai %eros& or clouds can be excluded due to lack of organic

matterz§ nd 1 ral tgg?l@\rjlx to adher@o. In addition, during aerolization vegetative

cel of B tllls®e expy d tossever virogihental stress factors (dessication, UV-radiation,
eratu@ the re s‘h:ngal&é@eget&we c&s 1s limited (EPA, 1997).

@ the case O@Sere V\@ the §pray apptication naturally enhances an aerial distribution of the
active substance, 7% of Basubtilis)Considering the unfavourable conditions in the air, the
Ko overall low sur load@t the ﬁé lication (seizing with increasing distance), and the natural
S distribution o zs as $l part of the soil-microflora, no detrimental concern is
attrilggtable to ﬁeld épphc @S of Serenade™ WP.
S} %,
\ @
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