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BASELINE DOSSIER

Bacillus subtilis QST 713

Microbial pest control agent against plant pathogenic fu%gi and bac@a

A @
Dossier according to OECD guidance foustry data%lbé‘i?ssml@ for ayicrobial p@t
control products and their m1cr0 %est c@wrol agentS@jAu®t 2
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OWNERSHIP STATEMENT

This document, the data contained in it and copyright therein are owned by Bayer CropScience AG.
No part of the document or any information contained therein may be disclosed to any third party

without the prior written authorisation of Bayer CropScience AG. @@
o @@\@j
& &
<
© 3 °\©°\§©@
v ¢ &S
Q @@%&
& Q) %G SRS
@ & & VN O &
) Q@&&@&
o <~ @ R 9O o @
RN I NS
A A T S
Q @ N N W&
%Q@b &%&
&%\@\@Q%©©@y@
SN ST s S
SR Sy &g °
QY & . & O @@)
9 9 ©) Q S
@&@’@@&©©©
AN @%@Q é
®, AN Z)
v O & @ SN L9
o O N O QS 2
Ny 8 e Y
%Q@)@@o@(& O
S TS e §¢ .06
@& SIS @Q@ @
S QO NTN N o 9 N
@©©\&Q&@r\&\ ©§@§
>y & .0 9O «7 & D @
TS e S IRy
N é}’@’@©©©@\@’
N T8 T e &8
Q Q
§&©\@%é&©
T e &
v O & .9 o O @
VW 0O O S & D
¥ o K & o
S S oF 9wl
@7 Q@Q@@\
Q\%\&OQ
B %QQ@@@
A @@\ Q&@
° SN
&@%%gfé\ Q
§Y§©%©@
(CHEEN




Bayer CropScience AG Bacillus subtilis QST 713 Doc M, IIM, Sec. 4,P. 6
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). @o @
This document is further named as “Baseline Dossier” since it presents all data previously submitted. o« §
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IIM 6 Metabolism and residues studies on the microbial pest control agent

IIM 6.1  Rationale for waiver of residue data based on information showing that MPCA is not
hazardous to mammals, i.e. lack of potential for a known mammalian toxin and negative result
from the acute oral toxicity test

Studies were submitted in Annex II, Section 3, Points IIM 5.3.2 — 5.3.3 on acute oral and inh@ory @©
toxicity in rats. The results showed the absence of any clinical signs and therefore it is cgg uded@a
that B. subtilis poses no risk to mammals, and can be classifiedy as non-tox ,,Q Si
B. subtilis QST713 is not infectious to mammals and does not producg eSietabolites to&gc to
organisms, deposits of this microorganism after application of the plant protection p@\duct @L} not
impose any health risk for consumers. Consequently no residues dagag%;p required.
\
@ ) \ @Q @
0 S

N
I1IM 6.2 Rationale for waiver based on a substantlatetﬁstlmatlon t @MPCA 1s kel ceur on
treated food/feed stuffs in concentrations coasiderably hi ler than undemgatur ond@m q&©
N Q O < @
%’ Q S &
Report: KIIM 6.2/01; _@3 M- 484901 1 @ \ 9 @@
Title: Systematics and ecolog%f Bac%xs %\ % 6 o\y\’ %,
Report No.: M-484952-01-1 g S @ N
Document No.: M-484952-01-1 Q‘g}\y &> Q & S @% [
Guideline(s): not specified w\% N AN @ % @Q @
Guideline deviation(s):  not specified & \ @\ 'Y NN éﬁ %, §
GLP/GEP: no Q N N
‘& & X @&

O

S DN ”\a N @@@ @@ § %@)
Based on reported racte&s cs 0@,@%’ sz@zlzs gpreies Q" um@mly @%nd 1n\the scientific
literature, under cori¥ideration of t env1sag@ appfication@jrd rek@:@vant pro@rtleé& strain QST713,
we can conclude that pggulatlol@ on treated d/feed&stuffs%nay bé&higher only directly after
application, andGyill deflete sjgsifica until the harvest ofthe d cgop” This refers also to
Point IIM 6.3, Which_presents the datadn th@ossib'% of multiplicgtion e strain of interest on
food stuffs aag;i feediQe stuff@ o o\ .

It has to ons1de ed tiw@bB ilis isg non- hogenlc ubiduitous fhicro-organism, prevalent in
the mi dlffe nmental co@)art an&medla@mludmg the leaf surface and
food 1

«z} LY & s
1IM 6.3 Persmtet@ and‘:hckellh%d of ultlp§ on 1@* on@chs, i{g@tzﬁngstuffs or foodstuffs
&@\EU Doss1er‘@i§bc P@ 6.1 § Q &
§§> & i &,\ & S
Report: &’ &M H989; @,88048-01—1
Title: @ ®%1oc af s@ace ® (7]

Report No.: «Q O M

Document No.: 1\@88 8
Guidelin§§:5 ot spesif
Guideli eviation(s \@’got sp'

: & ,0
GLP\A@EP. n@ Q@ §
@° & 2 S
A NS

; E 0.; 1997; M-528163-01-1

Fifial decmon document TSCA section 5 (H) (4) exemption for Bacillus subtilis
M528163-01-1

Docume 0.: M-528163-01-1

Guideling(s): --

Guideline deviation(s):  --

GLP/GEP: no
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Report: KM 6.3/03; | : 2000; M-497595-01-1
Title: Longevity study of Serenade (QST713) on pepper leaf surface in greenhouse
conditions
Report No.: M-497595-01-1 o
Document No.: M-497595-01-1 @ Qb
Guideline(s): not specified @ Q
Guideline deviation(s):  not specified @ @ @
GLP/GEP: no ~N LR
D
3 S & o
9
% 0\ Q, 34\7

Report: KM 6.3/04; | 1993; M~484952-01- b RS é\’ ©&
Title: Systematics and ecology of Bae@ku 'S NS Q ® N
Report No.: M-484952-01-1 R\ R ¢ % G &@
Document No.: M-484952-01-1 Q'S@‘ N @ QR o o @
Guideline(s): not specified . OARNS Q 6\ 5 &
Guideline deviation(s):  not specified é& @@J) %Q &% @ Q > >
GLP/GEP: no 5 & @@ @ @ @ @g @% N

. < @

R \
RN @ ©
Report: KIIM 6.3/05; X * ” § M-598182-001
Title: Biocontrol fve cases pl& hg %@1 lus froﬁ@stored
apples % > ) @ .
Report No.: M-5281 K@ 9 IS @ & ©© © \
i (o @ Q S
Document No.: M-52 -0k Q@ &, @ @
Guideline(s): - N % § g o\@ &
Guideline deviation(s):  -- % Q N} @ v AN %
GLP/GEP: N @ & & - v O &
, .9 9 ¥ .90 « )

Strain
field
co (@Zatlo

Q© Pig. 6.3-01;

@’%@Q\©%\

O
71 of B @bnh %mtended t(@ ap 0 &) the fgljage. Regarding the intended

oihe puim

ge pIC 1des a proté(%tlve 1&ger a@ asic@ly 1s f@volved in the mode of action of
@ subtzlzs agalnst path@ ,.;‘ \"\ g. 6.3801 a d see Sedtion 1, Point 2.3.2).

ues SSof B. subt% on leaf surfieés ar@assodiated with the establishment of
me ph&nomen@n’ of {@% con@ct -bio g1c1d§\and bactericide. Colonization of

- T
T

pe powdery mildew spore on a dense “carpet” of B. subtilis cells on squash

_ (1989) addresses to the problems involved in foliar application of biocontrol agents,
including adhesion of preparations to the mainly hydrophobic leaf surface and the usually
unfavourable environmental conditions restricting microbial growth (and explaining the generally
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slight occurrence of growing saprophytic bacteria on the leaf surface and the low covering
percentage (<1%) of micro-organisms on the leaf surface of temperate plants). In addition,
B. subtilis cells will stop growth after depletion of organic matter supply (EPA 1997), e.g. the fungal
pathogen.

Therefore, the protective layer of B. subtilis cells colonizing the leaf surface will not
stability or persistence for long in this stressed micro-habitat.

m@ain @

. &
The applicant conducted a study on longevity of QST 713 strain of B. subtilis on pepper leatsurfac0”
under greenhouse conditions, applied at a rate of 6.7 kg/ha formulate@oduct (

2000): an initial increase in colony forming units (CFU) was followed@®y a sharp decliite in
counts by day 5 to low levels of surviving cells persisting for ~ 3 we

cks (Fig. 6.1-?2\@@ @Q\ %

@) (SZ% \° $ @
@ @) Q
Longevity of Serenade™ (WP) on Pt&@%r Leaf Suﬁ”ace@ @é\a Kﬁx
eenhouse & &© o < &@
_— A S AR
NE 90 A [ &’ S R v@@ 6 4 AN
E VAN Z - -
g VAR S A Y
N’ R K @ @
.‘—z’ 22 / A @ ST o D 2] &
2 L / N\ &> xR, 2 S K S)
g 30 / © \%& S & RS \\))@ & (@)
= R 4 I NSRS
o O9\92 & © & O 2 O
D e et e S N o |
= 0 R % 5 § & 10 @ & L5\ @ @ @26\) 25
&) 2R @Q §Q)a{s afteé Trezgg@ent@ N
S ° K
@ RN
Fig. 6.1-02 Time se &%FU-C@ID“@B. subfilis s@in QQJ 713°@%Vered from pepper
leaf sur@ § Q@ S §9 @ Q) S
S @
To agsgss t @lrviv&l\of thi;o\astrai&\l th “ﬁd a®>@ in simertifae, especially with an assumed
negébive @t 0 increa@ UV@adia&@%, fu@er studes unﬁ%’r ambient field conditions are
plgﬁwd.@ N 9 Q ©) @

However, the un%vo Ble em&’gonm@al coff@ition: revai@ on the leaf surface will not impede
Sthe efficacy @QS 3s of B. subtifis sin @e pieparation will be added several times at
appropri@te@ﬁterya@nd in suffigient am(@nts s0that long-term survival or long-term colonization
of the e ix not n@sit{gt@ - in@ﬁct fér_the induction of systemic resistance in the plant,
prese% on mo§ action (pg%g@ refeto ex IIM, Section 1, Point 2.3.2), an initial
challerige by@ non- ogelfldy speeies may&ticit thxesistance response , 1989).
I @@ F@I}é&@é@ ponsc (. 1989)
B@ubtilis may engdgspor der @}rieor‘[age and environmental stress. These endospores
%pight possibly be pate@m witdl an&y ater to other environmental compartments (
1993), thrcg@ley n@l contribute e existent population of B. subtilis, e.g.:
%@\ al (1995) rvere 5 ba@al isolates from stored apples for screening of biocontrol
activity and ii ied\J amo@ 30 111i isolates as B. subtilis which acted effectively against
molds. ‘o © @ &
Wi&h@‘eggqo BgjibtilisCells r@laining on harvested fruit the chance of proliferation during
@GSS' fra oducts (gra@s, apples to vine, juice respectively) is not relevant since a) in vine
rmentation cghditions are ufifgvourable and b) in juice production microbial contaminants are heat
@(ille§f a prégessingdemperature of ~ 90°C), while conditions do not favour endospore formation.

NN =

& I@@ﬁis ext Ttvhas to be considered that B. subtilis is a non-pathogenic, ubiquitous micro-
Ggrganisny, pr@]ent in the micro-flora of different environmental compartments and media,
Sincluding the leaf surface and foodstuff (Il 1993).

i
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1IM 6.4 Further information required

IIM 6.4.1 Non-viable residues

Report:

KIIM 6.4.1/01;

" ; ; 1997, M 528163-01- 1
Title: Final dec1510n document: TSCA section 5 (H) (4) exemptlo@r Bacillus su@#ilis @
Report No.: M-528163-01-1 @ NS
Document No.: M-528163-01-1 %
Guideline(s): -- N
Guideline deviation(s):  -- @ AN %,
v 3 OIS
GLP/GEP: no Q o N
S >

Report: ki 6.4.1/02; [ o o M- 528 47Q01 167 Q & >
Title: Absence of pharmaceutlca 713 S oy 6\ %, &
Report No.: M-528847-01-1 @ & NN
Document No.: M-528847-01-1 S) %@
Guideline(s): not specified % R (g
Guideline deviation(s):  not specified g\ﬂ \\
GLP/GEP: no @ N @ |\
QN A QN
O NN
T N Y N
This refers to Annex 11 @ctio%l Poi@b 1M @ ﬁzhs daes no odu 1gn1ﬁgant quantities
of extracellular enzymggs or taxins afd is rally! d to e a d ree of virulence
(EPA 1997). The redhilts of the submitted to ologfsal studie ongg dents n@te that QST 713

strain of B. subtilis does @deentgmot pzduce tggsins (pléase to A@X II-Section 3, Point IIM

532-533).. 9 &@

In conclusion, “Hon-vi le re&d?es @atn@}from@subnhs QST&% art considered to pose a
risk to hun@heald t%@nwro S N é N o
T g IR

Includ nderfi%t Addl@lal @ml&mon A ment lnﬁ@ded @zonograph
N

&
e@dary@ es of @m 713& B. R tzlzs l& been analyzed and determined to be in

nowgy classiof lip eptldes % , sub@tte 1@Doc JII). The complete chemical
@alysw of th Stl‘all’l& rove@that no @nds a@?produced that are not well known in
&@ Sthe hteratu ase@ a 11 ture search fan b
ata&e ed&nhu me
Point II

ate t the strain QST 713 does not produce
metaboli %2,000) Please refer to Annex II, Section 1,
Included uu@ ﬁloa@ Sub,tmssmno @§
&

?zllus subtzl@ p@es e@ral %’f @econdary metabolites. Detailed information on
condary metabolit @ 713 of B. subtilis has been submitted to all Member
States in Ogtober 2001 for the evgl tlo@r the Annex I inclusion (- 2001). Please refer to

%, Annex Itlg@ctlo Pou@
AN ~

o,

Included under@gml , i

@1tlomﬂ%nf0§aon W%v”as s@mltted in response to the EU Evaluation to provide further
fo gon on®)x1rr;§wduce y B. subtilis QST 713 (date of submission: June 2002). Please refer

to A ctlo Point IIM 2.6.
@ @
N @’ .
& & @

&
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IIM 6.4.2 Viable residues

Report: k1M 6.4.2/01; || G . oo Vi-486912-01-1

Title: On the safety of Bacillus subtilis and B. amyloliquefaciens: a review
Report No.: M-486912-01-1 @ S
Document No.: M-486912-01-1 N @Q
Guideline(s): not applicable > (©)
Guideline deviation(s):  not applicable QS &@ @
GLP/GEP: no @ - N

S o & 2

Report: KIIM 6.4.2/02;
X
@
Title: 6
Report No.: M-528163-01-1
Document No.: M-528163-01-1 @C§ %Q @% @}7 ¢§ %
Guideline(s): -- % @9 @Q Q @ ©§ @7 & ¢
Guideline deviation(s):  -- %, N AN > % @Q @
GLP/GEP: no @} \\ @} & é W;\ éﬁ éﬁ ©§
<
O )
Report: . - ; 1993, @ @ ©©® @@@ o\%
Title: Systematjcs and &6blogy,6f Bacillds &
Report No.: M-48-01oi*f T 2 R & Y S
Document No.: M-484952-01-1 § &, & .9 &
Guideline(s): no@jpecif@b N) @ v @ °N 9
Guideline deviation(s):  fqt specified %) § N Q° o < @\y\?
GLP/GEP: < 10 @% o O & N & w \@
S T e § s SN
§ ) @ @
Report: S KIM 6:42/04; ,Jy@Ol;@SR@%OI-l@
Title: ©© @\Serena Whesidu winé&grap% § v
Report No.: & S 01%3@7 O« %ﬁ IS S @
Document Ng.: UM 784801-1 % @\ @ v
Guideline(s): @&y @?&9 @7 & Q@ \@7
Guidelifgdeviation(s): @= &) s O % .0
GLP/GEP: § no, & \@Q @%9\ & S
5 &
A
w@ossiémgoc IB. Boint 6@\ Q @
NS .

SR
ue to the fact@lat thesactivédngredipnt is 4%yiable micro-organism of ubiquitous occurrence and
predominagl(@in theaspil-mié¥floradhe ter@fesidue is not applicable to this preparation.
S eciﬁca«@\no residue metabolisia ca @tated, since a micro-organism does not follow first order
; S S £

N kinetics®w
N Qg@ S R &

> @ s
Re&i@le stydies w; N re%@’ed as@%ing dispensable for the above given and following additional
@ons:\ @

S ©© )
. Q@Vﬁgﬁard tdts natural global distribution and non-pathogenic character B. subtilis cells left

urfaceof treated areas or plant products do not imply health or environmental impacts
@2@ B@r & 1991; EPA 1997).

O
Q e B. subtilis has been used for enzyme production on a large industrial scale, and is even used for
©® food production without having caused health or environmental hazards or damages (e.g.
. 1993).
e B. subtilis has no special attachment ability to plants or plant products, i.e. there is no
compatibility comparable to host-pathogen interactions (EPA 1997).
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e Colonization of the leaf surface by B. subtilis contributes largely to the protective effect against
bacterial and fungal pathogens and according to the recommended frequent applications this
protective layer may be renewed almost weekly.

e A plant product (fruit) carrying a layer built up of B. subtilis can easily be washed with water
prior to consumption or juice production. @o @

o S
Included under 3" Additional Submission > @ @
N

A relevant study which demonstrates the decline of Bacillus subtilis strih QST 713 % grape& after
application of Serenade WP (- - 2001) was submitted 1n§¥|ne 2002 an mt@n thé
Addendum 1 to the Monograph (date of issue: 04. 002). Accor vﬁg to this stu% Bacittys subtg
strain QST 713 declines on grapes after applicafon of 10 kg ‘(’ penade WP/h@mth@our wlbks @
after the last application to values below 7.1 x {03 CFU/g berr %”\9 @ &

@ o Q
,..' Meeting on% 032003, gwas stated tha@no d&@

y- 9

' \
% ¢’ Q@J &,\ %, @6 \% 7
@

o,

IIM 6.5  Summary of residue behaviour %d ovev§l evalgation Q®

SN
EU-Dossier: Doc M-IIB, Poif# 6.3, .2 .S O > SRS
SRS I Sy

Primarily the low healgh~and gq\&?/iron%nt ;O\lxs’k p@n tial @f B. %tll s598nd s, ubiquitous
distribution indicate that residuébB. syBBlis ¢ jpsen T@ ya ris tential>

Secondly, the unf rab}e:\c’nwronmenta@cond% ons @alhng on t@ leatSsurface and the
dependence of B. %&utll on orgamic atter l\?%gp arg restrlc g 1%growth as shown in the
submitted study@/ﬁpon (plgase rer to F@qnt 11 3). In ddm@n 1@0%551@ of raw products no

growth or spofwlation of B. subfilis is Sxpectedgo oceg@s®
5 é 9 O O K §
T e S 90O
& .9 % @© @
S QO NTK . 9 S
D s N ©§@ N
& £ .0 O « %’ & @
TN e S S
N S @ PSR
A K O Ve & O
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§ NI S = 5 5
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