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Introduction

The company Bayer CropScience AG is submitting a dossier for the re-approval of the microorganism Bacillus
amyloliquefaciens QST 713 as an active substance under regulation (EC) 1107/2009, previously designated
Bacillus subtilis QST 713. Due to most current information on taxonomy, B. subtilis QST 713 is classified a
member of B. amyloliquefaciens group. As a consequence, the active substance is now Smamed@yds
B. amyloliquefaciens subsp. plantarum QST 713, hereinafter named as B. amyloliquefa@ns QST 713.@®
The initial evaluation of Bacillus subtilis QST 713 was performed under Directivgx®1/414. Data ﬁroviode@“ln the
initial dossier and in subsequent additional submissions according to the OE%D dossier glé@ance@%) ([%re
S P

submitted as a “Baseline Dossier”, separately. %
Here we submit all new data and information basing on previterature sea@bes and studi%g\ @\\ @Q @
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M 7 Fate and Behaviour Studies on the Microbial Pest Control Agent in the Environment

M 7.1 Sufficient information on the origin, properties, survival and residual metabolites of the
microorganism to assess its fate and behaviour in the environment. .
Viability/population dynamics, persistence, multiplication and mobility @

B. subtilis and B. amyloliquefaciens naturally occur ubiquitous in the environment. For the@ckgr(@id
information, please refer to the baseline dossier.

To gain sufficient information on the fate and behaviour of B. amyloliqugfaciens QST 7{% an f@enswe
literature search was conducted on the DIMDI database provided bythe German I tute ical
Documentation (JJJill 2015). Four databases were considereg in this searc% ED@NE «z@ B
Abstracts, SCISEARCH and BIOSIS. To consid déalso close refated strains 8‘d651 ion,
search on Bacillus amyloliquefaciens was expanded to B. subtifly. After full t asse ent tég rt1c1€§
were identified as relevant and supportive ang are cons1dere@1n this dosstgg und 1n

However, no additional information was idegfdfied regardiggpersistence & mob1 ter
Hence, please refer to the baseline doss1e v the backgroun mf@ﬁ@)ahon@ @

Cited references (abstracts): N 9’ v
Q %@ &S Q@ Y

S
Q
Report:  KIIM 7.1/01 — ﬂ (2Q15), L‘i@%turewew% Bac@s amyloliqué@eggT

Q

™ ; ; 2 . X
713 and metabolites: Fate and ehavipliin th@mwro& nt & IS %

Unpublished report. Q N ) 7 Q)
Owner: Bayer CropScience @G (%% ‘\Q § §@ § N @ 9
@)

O NN
Report No. 6791109- A2@ 01 © @ Q @) N
M-535711-01-1 Q@ \&@ © @,@ &@Q @ < SHEES
N § &@ 2 ©

Abstract: A talled&teratb@ res@ h reHew on the@éte °&Q? belfaviour of Bacillus
amylolzquefac‘lq:s QST 7139 usi DIMDI ep@ﬁe ffom Ge an tltute of Medical

Documentatjon an om@bsed o sea @{fz" }QQ\/IEBQNE B OSOIS%CAB Abstracts and

SCISEAR data@Ses § @@ § §9 - &
& . % 9 o &
@ O \ s S @ X

1IM 7.1.1 Ptenc@ d n@blhtyésmk@' &R § >
@
subtth@’and %amy@zquef iens turall nd ublqultoqf}i occur worldwide in soil and other
vironmenta er};@ d ar food K@ soil living organisms like earthworms
& (“E 07) back&rouncé%‘orn&l n,op@se refer to the baseline dossier.
\ RN
- ®§ de pe &stram@emﬁ@eno ic marker for B. subtilis 101 to study the bacterial
fate in#hizo atl “onto tamato s& in two different soil types (sandy-loam soil and
ped@oase @J tr@ Aft app@atlon @ subfilis population was about 1.6-5.5 x 10° CFU/seed.
Bieterial pu afion d&r asegpfter j ulat@q of seeds in both soil types. However, there were
ignificant dlffe EncesBitwe 11 afigl tlme@h sandy-loam soil vegetative cells of bacteria decreased
rastically ufider th Stecti®d 1i t d 8 and 35, whereas cells decreased more gradually in the
other soﬂ@e AlthoughyB. subrtlis ma}@have different from B. amyloliquefaciens QST 713, general
*v  findingssmay b@\sﬂei le. @ ‘Q
This wgs later@nﬁrlﬁéd by & et al. (2009) who studied an AFLP (amplified fragment length
p01 m) -deggyed  ~gackin ysystems  for Bacillus and  Paenibacillus in soil. For
myl efactdis DSTv13563-0, the authors report a strong decrease in sandy-loam soil under the
ectighy, [imi x 102 CFU¥@soil) at 25 days after application. Similar was observed for B. subtilis
@%tral CC®5405.58. subtilis strains ATCC 6051A and NRRL B-949 decreased too, but detection
%:hed een 88 and 110 days after application. These findings indicate that environmental
er Between species and strains. Nevertheless for all tested microorganisms, reduction of
Q@ @opulatl de@les in rhizosphere was reported.
@@ et al. (2005) studied the transport of B. subtilis under different water contents in an intact soil
column. Under unsaturated conditions a very low leakage of B. subtilis trough the soil matrix was
observed. On the other hand, at saturation breakthrough rates of 51% were recorded suggesting that
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detachment processes happen when hydrodynamic shearing stress exceeds the attachment strength.
Bacterial retention was largest in the first few centimetres of the top soil and strongly decreased at
20 cm depth. It was assumed that this happened due to a higher content of organic matter, a high
fraction of macro-pores and the presence of grass roots at the soil surface layers. However, o 2%

the applied bacteria were detected along the soil column at the end of the 3 month leaching e@lmé
The authors concluded that a low mass balance appears to be common for microbial transj

and attributed the population loss to die-off and predation. These findings Wgre confirmed,
et al. (2009). However, transportation through soil column was o studied for4B. cir ans.
Nevertheless, the authors found that limited vertical dispersal of cells occurred, sm@mos@lls were
detected in the top 2 cm soil layer.

By use AFLP, the persistence of ten different 1ntr<@ced bactenalﬁrams in mlc@sm %s st .. d as

well (- et al., 2010). These strains were apph onto soils, } udlng three b stra Q@

shown, that persistence behaviour in soil differed between th@ terial strau%

(2010) were able to differentiate three (¥pes of bact@a, basmg or@helr persis
Pseudomonas stutzeri showed long term @s‘fence population @@nsm tzlzs dechnuch
faster. The number of B. subtilis strain her dropp ram\@ally after t 1Q§7 ys ubtilis
6051), or decreased gradually belov%he de@ftable@vel (&8 ™% 1&7 FU/ within 140 80 days
(B. subtilis 13933 and 14579). This isGn con(@dam@wlth 10u§@1d1n tate&above %

@ @
Taken together, it is assumed thav B. }lolzq%@?zczen@)ST 7% pop@tlons\giechne stron y time
in soil after application. Trangportatien thrOL@l sml%snay h@pen ig%t it shopdy for glpse related

B. subtilis strains, that Vem@ 11 1s ]@s ted. @ é\ﬁ
> S § & §@ =2
| @ @ 6 S O SN

Q
Cited references (ats)'\& © (@@ &@ @§ @ @

Report:  KIIM 371 1/85 - K., % (2007)
Diversity of micfdflora {? the §s‘cs oitroplcé§omp& ng wotm,s reared on different
substrates, pub\hed&y S @
J Environ @1 28, &R97 «p\g @6 \q;\ @ \
M- 5189@01 1 Q@ V' ¥ @ @ S

7, @ o & @

> N .
A s&ct %ﬁe dlvers1ty ung1 cterjéi eas§ actinondetes fnd protozoa were analysed in the

@ rilus & genz%g La tii, nia f@gida and Perionyx excavatus, both
@yahtatlv and quan@@atlve as 1 ence d'fferent feed substrates like clay loam soil,
‘~seowdung a@pres \@1 actl tes (& ptomg es albus, S. somaliensis, Nocardia
&@ asteroides av@ and Qmom@)ormkwere ot digested by any of these species of
worms, @g{)tozg\ (Amgeba pgyteus, ‘M. tegricola, NParamecium  trichium, Euglena viridis,

E. oriextglis, Voriicellg pictaand T rz@omon@ hon‘zs) and yeast (Candida tropicalis, C. krusei

C. alfcans toco@s nésform totally digested. Certain species of fungi
(Sagsenae @y for Mukor plz@beus ados@num carrionii, C. herbacium, Alternaria sp.,
C‘@mngh@nell @chl l}ta rila,Syncephalostrum racemosum, Curvalaria lunata,
% geniculata a@ G rzch ﬁ@?g bacteria (Pseudomonas aeruginosa, Bacterium
ntitratum, Mgma p@orp@ Entg bacie%erogenes E. cloacae, Proteus vulgaris, P. mirabilis,
P rettge \Esch vichia <oli, St ag! loco@s citreus, Bacillus subtilis, B. cereus, Enterococci and
Microcoggi con@etely Certain other species were not digested fungi like
Aspergillus fu@’gatu \A ﬂav A@chraceous Trichoderma koningii (except by Eeugeniae),
Fusagjitm monzlzf()%%ge (eﬁgpt b Q eugeniae) and Rhizopus sp., and bacteria like Klebsiella
p moni@b‘énd ganellu morganii) and these were multiplied during the transit of the organic
dues throu e gut of s. The microbial proliferation was more in the casts, due to the
%nwro@ment ailiggz-rich 1 nutrient supply and large surface area available for growth and
%@lcmbes that lead to enhanced microbial activity and humic acid contents in

/(?
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Report: KIIM 7.1.1/16 — -, _, _, - (2008), Development of

a strain-specific genomic marker for monitoring a Bacillus subtilis biocontrol strain in the
rhizosphere of tomato

published report °
FEMS Microbiol Ecol, 65, 289-298 @
M-518863-01-1 S @
Abstract: A strain-specific molecular marker enabling the detection a@acking of th&biolo@
control agent Bacillus subtilis 101, when released into the env1r0n ent, was develaped. atidom
amplified polymorphic DNA (RAPD) technique was used to entlate thjs @om éher %@

subtilis strains. A differentially amplified fragm@obtamed froth RAPD proﬁlg\wa %quenc@’
and characterized as sequence-characterized aﬁlﬁed regio CAR) mar{é)

pairs were designed and evaluated for their ggemﬁmty towafgs>this strain 111ty% th
selected SCAR primer pair was evaluate @y qualitativg<PCR and Sou@ern blofting
detection limit was assessed around 10( (g dry wt soib)(-1)cghus Svidi reliable too &)r

the traceability of this B. subtilis strai Q, greenhousgm field“#rials, A lgt‘t%g ass%%ou to

PCR with the SCAR primer pair w then ectiag metho 0cosm experiments
for monitoring the population of B@ubtllz ghe r sp @’of t rown l%ier two
at b

to,

different soil conditions, i.e. n(%terlle rate and sandy-loa grig@ al @
respectively. The data of rhizosphére &eJonization m%}cated t the @il cc\z)gditions 'gniﬁ
Q )

affected the rhizosphere estab@hme £of stra@\IOI & & ° &

5 1,
Report: KIIM 7.1.1/17 «

I LQ., . ¥ (20), Ig

AFLP-derived genetl@mark&gs “for qfntit @ckin

spp. released in s A
published report % ' § N @ D)

Canadian Joug%@of M1@oblo@/ 66— 175. o § @ y\?@
M-520076-01 % S 6@ o C& Y @

N
Absgn thls stu §onc &nce§ om amphﬁe@ fragrﬁent length polymorphisms
r

L

fication and-application of
f&@us d Paenibacillus
@

(AFLP. Vlde St&l’ﬂl sensmve g@ ic r* tkers guitable@r PCR-based discrimination
of ¢ ated malns of Ba aem@czllu @and ﬁ@n‘utatlve PCR (qPCR)-based
e st ins 1n tur&kﬁs S like ,.\Q Quaﬁitatlve PCR was accurate in the
ox1 109 to appro imatefp 1 x @ col@y forfiling units (CFU)/g soil range. The
@etectlon hmlt was ove app@lmate 2 CF when amplicons were analyzed by
éﬁudle ith laborato@conta@ed intact soil-core microcosms indicated that
env1ronme@%11 persidtence tren ry,a ere rains. For example, Bacillus circulans
ATCC@O B@zzzus@mloh@wfa%}s D& 1356§0 Bacillus licheniformis ATCC 12713,
Paen@%ﬂu olym NR@E B-4837, an®3 B@llus subtilis strains (ATCC 6051A, ATCC
554057 and 41) @ed d Y%f o bglow th&} x 10> CFU/g detection limit by days 28-105.
@Dntr é?ver 05 a perlo@B llc@mfow@; ATCC 55406, Bacillus megaterium NRRL B-
08, an @mym strai (@}5407@&d DSL 13540-4 died down but persisted at levels
ust above the detect hm@w ge@Bacg&@ thuringiensis ATCC 13367 experienced a less than
ers

Reportto\KII 1 1/%& - G.D. - (2005), Transport and
dep ition of aczl{@subn@ throug an 1ntact 5011 column

hed geport S
@stral ian Jourg@dof SoiResegrch, 43, 695-703
530482-01 v 9
TP S
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IMJ12 Water @@ o\@ Q@ S

Q@

S

N

&

Abstract: Bacterial transport in unsaturated soils is much less well understood than in saturated
conditions, especially for intact soils. This paper aims to investigate the fate and transport of
bacteria in intact soils with different water saturations, and particularly the effect of low suction
(and hence removal of water flow in the largest macropores). An intact soil column (0.5 m
diameter by 0.70 m depth) with a tension infiltrometer was used to investigate the transpo.

@

deposition of Bacillus subtilis endospores (i.e. dormant and persistent bactena) during s; §r3ted@a

and unsaturated flows. Soil porosity and pore size distribution were mea d Porosity

with depth and macropores were concentrated in the topsoil. Three ten%?wters and a t%mper
sensor were installed along the soil column to monitor matric Suction an mperature.
Breakthrough curves for bacteria and chemical tracer Br~ at 0 an ‘% kPa suctlor@vere @htain
during the 3-month leaching experiment. Bacte@ breakthroug& ccurred ea%ﬁ’ tharinthe ings
chemical tracer, which is consistent with effects <@hpore size e ion. Also, safyrate A4 a

@

significantly higher concentration and Tecoyery ratio of 1 ed bacteria, Ye. 5@ v. @&88%. é

Recovery of Br™ in leachate at both suctions @ached >85%,The column wa®destructively @npl
for deposited endospores at the completi f leaching. Bag ter1@@depo§\w § concentratedy
the top 0.10 m, then decreased abruptlygnd was relat}g,ly con$ant W1t 0 dcg&@ alt@g
showing some irregularity at the bott@én of th%elum %

Q @ AN A D ﬁ@l
fra@lent birggth poig r§!m-’

Report: KIIM 7.1.1/19 — *45@9 y
I B .~ (2010), Develgpment afamplj
eng&\sf 10 &acterighstrai soil

derived functional strain- spe@c n{%k 1s to@ccesséthe pe
microcosms N
published report (%% N @ § & @@ N @ ©
Appl Environ M1cr0b10é6 7%26 7 > @ ® @) N
S Q @ S

M-518902-01-1 S @ & ©

& @ 8 ¥ &
Abstract: To augsfﬁmnt e 1nfor§10n eq co rcial ﬁsucro‘m%{%rodl@s the per51stence patterns
of hlgh—prlorlt%bacte® straws 11y the anadian DoYagsti bsta,&@ List (DSL) was
investigated. Specific DNA matker. ea %f the @%DSLxﬁactem@ strai ere developed using

¢,

the amplified fra%@ t lefgth po@no @m ( w hm e, and, fates of DSL strains
introduc soil Were ssedghy rea ntltatlv PCR&@L\Fhe results indicated that
all DN aerS had %Z@Qﬁcny a the tio @stral level and that detection of the target
micr waks%nsmv ta d%kechom@mﬁat%ran om4GZ * 107 to 3.25 x 10° CFU/g of

&1] shoWwed a trend toward a declining

results 1nt§ated all_ ihtrod

1ste\}§m sqifind covld be%ategoﬁ@ed i ree tern@pes The first type was long-term
er31ste exemphﬁe@by udon@as stu@rt ( TCC 17$87) and Pseudomonas denitrificans
(ATCC 138 str @9 econd pattern, repges nteé\ Bacillus subtilis (ATCC 6051) and
Escherlchl@ rm@n (A Q368) e 1nmlated®traln populations dropped dramatically
below @ﬁete tion thréshold %ﬁ 21 g%lys W@ in the third pattern there was a gradual
decreagsy,” with t atiomnfallingpbelowShe d d§te1ctable level within the 180-day incubation
perio® The atte indi a sel€etion effect o icrobial community related to the ecological
furggtion € al stfains 1@duce® in S(@? As a key finding, the DSL strains can be
a@ntltat@ély § ed in doil w highSensiti and specificity at the functional strain level. This

rovides the basic e@ce fg& rEh@@rlsk ag@essment of the priority DSL strains.

&) Q @ @ o\%
N YN

A litggature search Qas condincted e identify peer reviewed open literature providing information on
fat&and b dvio oliquefaciens QST 713 in water (please refer to the literature review report
1tte%kunder int II 7. @@10 additional relevant articles were identified compared to information

&prese@ in é‘? baseline do

©®@

A
&r the @ile§ackground information, please refer to the baseline dossier.

ssier. From this information, it is known that Bacillus species occur
@wo é@&/lde in Tresh¥@fter, estuarine and marine waters (please refer to Annex II, Doc IIM, Point 1IM
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IIM 7.1.3 Air

B. amyloliquefaciens QST 713 spores may occur in areal samples due to transportation via drift.

However, due to lack of nutrients and stress factors as UV-radiation or desiccation, survival of living

cells is limited. Air is not the natural habitat of B. amyloliquefaciens. Thus, no relevant pu@%ﬁor@

where identified by literature search (please refer to the literature review report submitted under P@
S

M 7.1.1). >
For the background information, please refer to the baseline dossier. @,@ &@ ©®
N
IIM 7.2 Other/special studies &% . O § %@@
. . SN O
No further studies are considered to be necessary: © N NN @
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