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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
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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 as
Bacillus subtilis QST 713. Due to most current information on taxonomy, B. subtilis QST 713 is classified as a
member of B. amyloliquefaciens group. As a consequence, the active substance is now namgd/ as @
B. amyloliquefaciens subsp. plantarum QST 713, hereinafter named as B. amyloliquefaciens QST 713. N @
The initial evaluation of Bacillus subtilis QST 713 was performed under Directive 91/@4. Data prov@ in the
initial dossier and in subsequent additional submissions according to the OECD degsier guidanc% 006@%
submitted as a “Baseline Dossier”, separately. g N

Here we submit all new data and information basing on previous literature search%and studies. § AN &
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IIM 8 Effects on non-target organisms

The literature research was conducted on the DIMDI database provided by the German Institute of
Medical Documentation and comprised searches in MEDLINE; BIOSIS, CAB Abstracts and
SCISEARCH databases in order to identify scientific peer-reviewed open literature on the agtive
substance Bacillus amyloliquefaciens QST 713 which may affect the assessm of @
B. amyloliquefaciens and B. subtilis on non-target organisms (- 2015). In total, 147 rtlcle'
were evaluated based on their titles or abstracts. After rapid assessment fo@levance 59 @

were assessed in detail. Main relevant findings are summarised below s well as in tﬁe hter@a
review report: \

Report: 1M 8/01 — || 2015), Literature review on %%lus amylolzq@facz@ QS;J;S@
713: Section 6: Effects on non-target organisms @ «y\g \ @}@ @
Unpublished report. Q @@ § %y é
Owner: Bayer CropScience AG @ &© é\a Q § &
M-535712-01-1 N Q 'S & @

: &
N @@) R © @}
Abstract: This report presents a de&;l li ature @arch\}we B th &ﬂue c&of Bygillus
@ge

amyloliquefaciens QST 713 on non-

t IllS usin IMD " enging ’@ om Germa%nstltute
of Medical Documentation and co prlse ea DLINE , BIO @B Al cts &g(f
SCISEARCH databases. Based eq the exa uat i6n, of 5 efere s 41 re con51dere s releydnt

for the assessment of the effec f B. a%ylolzq@‘hcze@ ST gﬁ on ngn-targ@erga%ms.
N

SRS
@K@Q
@@@Q&@

@@

/@f
Cp
Y,

NN
IIM 8.1  Effects on birds Q 2 @ 6 @ @ Q @ S

Bacillus sp. are HO&SCH %”to have patl@genl gffect Ql b1rds© Mor@ver me Bacillus sp.
strains are used as‘tﬁproblgxcs in l@ s’ d@t Plee%cg refergo theobg@ellne@g0551er 1 the background

information. ¢, Q @ \ N

A literature sc%rch ducte 1fy 1cag§) s on %xw § pathogenic effects of
B. amyloligizefacie S 3 on combinatiogyof the keywards “Bacillus subtilis”
“Bacillus ylollquefac blrd” leasgyefer t Pomt 131 8). After removal of doubles, 28
articlesw@re r rded assessmen t1tle abs@cts S@tlcles were evaluated by their

full t@ artuéies were 1den&%d as“releva % ffelevant articles deal with the
pr@tlc @ aczll ]@Ig)@rtwle& ere@jdentl desc ing toxicity or pathogenicity of
btili as@yloll uefacze n bn@

N o o1
(2013 ¥studi e e@t f pr 10t1 on t}@hav @7 of turkey poults by feeding Ecobiol®
&@ probiotic (Bygmylofiguefac spotes) atcg dosesz\@ e of @01 g/day (1 x 10'° CFU/g feed). Visual
observatibas weréwerfored, t@dy t‘he be viour of\the birds. Control and treated group consist
of 35%@, each. Prpbiotic a@mlnls vagiable effects on turkey poults. No effects were
obser in thair m ena beh&gour gestléehawour sleeping and resting times). Also,
d comfort behaviour. On the other hand, social

pr0 otics ct kl@SIS ( ing, @ynnin
agon@lc b \vere ue%%ﬁi sig cantly by probiotic administration: Distress calls,
ant

1ght1ng and bltm es w%% sig ced at Turkey poults fed with B. amyloliquefaciens
ores. &

A study O@le et%:t of Bxsubtilj roba&@ Enviva Pro™ 202 GT at a level of 7.5 x 10* CFU/g feed

on broﬂ&@perfo@a afd intgsfinal ¥Qucosa-associated avian pathogenic E. coli was evaluated (l

13 @her re, S Q pens of 50 male broilers were fed with either B. subtilis
in @the '@supplemented control diet for 42 days. However detailed
ke ofvB. s zlzs cells per kg body weight and per day were not provided.

, ac
rma o on
% ess iotig diet W@ observed to influence positively the birds’ performance on day 35
@in ¢ a

rlso@to b ) the control and the antibiotic supplemented diet. Thus, probiotic diet was

C re abrmendy d fo@n alternatlve use to antibiotic growth promotors. However, no effects on the
&% @er (fg«(\ testthal mucosa-associated avian pathogenic E. coli were detected.

1. (2012) confirmed these results by a similar study of B. subtilis treatment on

chickens challenged with Eimeria tenella (2 x 10* sporulated oocyst/bird), the causative agent of

avian coccidiosis. 300 day-old chickens were fed for 6 weeks with various probiotic microorganisms

or an anticoccidial lasalocid. Regarding B. subtilis 588, feed was supplemented 5 x 108 CFU/kg
feed. To assess the effect of the probiotics, body weight, feed intake per pan, feed conversion ratio,

et al.,
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as well as extent of bloody diarrhea, excreta oocyst numbers and mortality were recorded weekly.
No significant effects on body weight values were detected between the treated (B. subtilis spores)
and the untreated controls (challenged or non-challenged with the pathogen). Whereas, B. subtilis
supplementation reduced oocyst numbers and mortality of birds (challenged with E. tenella)
significantly. D

Influence of B. subtilis probiotic was also examined on 60 one day old mail broilers challer@ wrtlﬂ§

Salmonella minnesota (Carmrago _ et al., 2012). Chickens wer: @d with a diet @itai
B. subtilis DSM17299 2.13 x 10° CFU/g feed) for 35 days. At 14 ¢§s of age, chf%kens @"@i
challenged with S. minnesota solution at a population of 1 x 108 CFU/mL. However, Qo inf tion
on the detailed intake of cells probiotics and pathogens per gram b% weight is pro@ded Byw

B. subtilis intake reduced srgmﬁcantly Salmonella@p counts in ¢hickens and m@%ase humbe
CD4+ cells (immune cells in the ileum und ce(%n mucosa). AHese results wete coéme
study of - et al. (2012). Thereby, 600 @y -old broilersQvere fed wrth%solrd— e fe e&@
cottonseed meal, whereas fermentation was@erformed W@B subtilis £ 1.4 <08

However total rate of CFU intake wa@l described Ve 2less, 0W‘L@§performanceénd
immunity was shown to be improved by B/subtilis trea@feed

B -« B (2014) studied &ently@%’% efﬁgﬁ%y of&groblo fee?@@smg on Ent rococcus
faecium, B. subtilis ATCC PTA-673 sp?% or S har@es c@ewsza n J nei@ﬂs

diet was supplemented with 1 x 1 C g f ed’ B spores. d conV rsionQyatio

was significantly improved in the brrd§§W1th ath pr@tlc feg ad i ev&yno si 1cant

differences of body weight o @erg ins ¢ measured b een@. sub ] ment@bion and
the untreated control. Nev lesmlo pat@genl(@‘ tox1@effec§>> f B. ] res g3 Japanese

quails were reported. $ 2,
N 6 S S N
o 2 & & NS S

In conclusion, the@e no r \eporﬁQen pathogemc%ffec Gr B. Sabtilis or B. aw@oltquefaczens on
birds. Moreover,, suppletientati of f with'®B. amyloliq iens. ¢ @?)B sghtilis was shown to

@

3

improve birds. b@awour and/é@ Qreate@&r notiwith bﬁ@s p@gens Thus, they are
recommended for pr t1c Bse in b 3 w on. @
S % @ @ @& @ & A S
Cited Lﬁnc@s&absmg !2) Ko . Q @
S é@ @& §

O N \

S @ S Py &
eport: (g IIM%I/O?@; % (%@3) Do@rob@ws affect the behaviour of turkey
\%’lﬂts‘7 @y @7 < \@
&@ Published r@@rt ®) @Q % O

JVet N{ea@ 144@@8 O
M- 51%38 0151 @ N %@’ @ >
S S

act@@Vlt cofreept th&Qneasagmg hg@vjlor is often the first step to take when studying
how the brain @erat \this t@y %@ond d to investigate the effect of probiotic on turkey

@oulfs behayior wh1® will ggdnfir e ney concept that gut microbes can influence the brain.
Ecobiol® %10‘[10 %ores of BaL@ @lohquefaczens and a carrier as serum of milk with a
R, minimum>guarantged lg{% s given with a dose of 0.01 g/day for each bird in the
N drinking%ate S eroup (P %35(()§nd the other group (C; n=350) were kept as controls.
Beh&@)i@ral observatj wegg, carrigd out by direct personal observation without bird disturbance
frog utsw\&ﬁeolhe with¥good @w over the whole pen. Maintenance, comfort behavior, kinesis

ago ¢ belaviors Were regprded. The obtained results indicated that probiotics increased the
din&freque@zy agvduraﬁ@ and decreased distress call and aggressive behaviors in turkey

@poul@ @
Q@ é%port H 371.0; - [ . .

(2013), Effect of feeding diets containing a probiotic or antibiotic on broiler
performance intestinal mucosa-associated avian pathogenic E. coli and litter water-soluble
phosphorus,

Published report.
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Journal of Applied Animal Nutrition, 1, 1-7
M-530479-01-1

Abstract: The aim of the present experiment was to examine the influence of feeding
containing a probiotic containing three Bacillus subtilis strains or zinc bacitracin (BMD) 0 rd @
performance, intestinal mucosa-associated avian pathogenic Escherichia coli (APEC), i tmal@a
morphology and litter water-soluble phosphorus (WSP) of broilers fed @m—based dl@

treatments were employed, either a control diet; the control diet supple ed with probiotic a

x 10* colony forming units (cfu) /g of feed or the supplemented with BMD (50g/onne feed).
Broiler starter and finisher diets, based on corn and soybean megl;=yere formula d a

libitum to seven pens of 50 male broilers per tr@ment from 1 to 42. l%mg ths, 1-3

periods, feed intake and weight gain were not%ﬂuenced (P £0.05) by dlet@/ tr ent @m
probiotic supplementation improved (P <O0. 0%) 35-d FCR oMy pared to t t@

supplemented diets (1.395, 1.447 and 1.484, @spectively). ing the 1 42d@erlod n@
weight gain were not influenced (P > 0.033°by dietary treatments;"Ho b10t1c

(P =0.05) and BMD tended (P =0.07) t prove FC mpagre@to contr 1 d 111u§%1>161

crypt depth in the duodenum and jejugum wer@)not 1@nce&?¥’ > Q%@j &ary@%ﬁtm%

number of mucosa-associated APEC@yas no’@nﬂueﬁﬁ@d (P 0.05) By dietagy treatments. %obiotic

and BMD supplementation had n effec ~' > 0 n% er total phospho rugs How
reduced (P < 0.05) litter WSP cc@@%ared%o conﬁQl andyproBioti supp ented dlet In@
probiotic supplementation had$so eﬁf\t on stln orpﬁogym S

performance and can be use an &s@ atlvggto a %iglotlc growth @@mot@

t of getar &ppl&mentatlon with

ora of chlckens infe€ed with Eimeria

@2), &ssess
nce, ﬁtestn@morpho ogy and mic
tenella, published report % < @§ Qy S

N
Vet Parasitol, ]\8@31 -4 © g o R @ kS
SIS S O O 5 O

M-518923-01-1 &)
Abstra@ Th&effect@ dleﬁ@ suppgnel@n withy diff rent pr@aratlons of probiotics on the
perforfsance Pbroijér CthkY\\ﬂS weﬁmevalu&ted iler @%Ckem@were experimentally infected
wi orulat ts of eri %nell at 14 dg§s of age Three hundred, day-old, Cobb-
50®chlc§ re s&aarated@nto qua oup‘vith three replicates. Two of the
oups, O challenged@@lth ENenell, cyst@'ld other go¢, were given a basal diet and served
NS controls 1cat@ he o lleng@ro s were given the anticoccidial lasalocid
&@ (60 mg/kg)@ Ente@:occus aeci 8 or < 10° &hu/kg feed), Bifidobacterium animalis (5
x 108 ¢ Lac acilligy eu@ & >§§108 cfl@ feed), Bacillus subtilis (5 x 10% cfu/kg
feed), aiypd m lt1 spiﬁrobmnc migrat 5 ©I0% ar 5 x 107 cfu/kg feed, respectively. The trial
lasted%® wee@lndl weight, feed intakeyser pen and feed conversion ratio values were
recgrded wee ng, With th@xtent@ blo@ty diarrhea, excreta oocyst numbers and bird
mptality. @aec§@sm %ere ~snd infgstinal samples were taken for histopathological and

acteriological evalu. fro um@ld cadgnm. Overall growth performance of chickens fed the
ulti-speciegprobi mix @ both Vels fWas higher (P<0.05) compared to the infected control.

verall (@lst shed as lowest ( 5) in the lasalocid supplemented group. Villous height
Ko was highe 5), @’Ba@d lemented groups compared to infected controls. The
N Lactobacillus @pplel@nted gr

the highest (P<0.05) numbers of both Lactobacillus and
Bifi c@ﬁzctermm in_ fleum

cae@ In conclusion, dietary probiotics are promising for further
i tigati

@qn Shta ly

N

pro§> intestinal health and growth performance of broiler chickens
lerggd w1%@
& & o
S Rgn um savos - [N B . .
S

) tenella.
)
(2012), Effects of Bacillus subtilis in the dynamics of infiltration of
Q© Gmmuno glc 1ls in the intestinal mucosa of chickens challenged with Salmonella Minnesota,

Published report.
International Journal of Poultry Science, 11, 630-634
M-518904-01-1
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Abstract: The use of Bacillus subtilis (BS) as a probiotic in bird feed was studied through the
evaluation of its effect on the infiltration of immune cells in the ileum and cecum mucosa of
chickens challenged with Salmonella Minnesota (SM). The birds were divided into three treatment
groups; Negative control, containing unchallenged birds; Positive control, with SM challenged
birds; and Probiotic, with SM challenged birds fed with a diet containing BS (DSM 17299 2

10° cfu/g). The birds fed BS showed increased goblet and CD4+ cell counts in the ileum and cecum &
before being challenged with SM in comparison to the birds not fed BS. {After the SM cl@enge
the birds fed BS showed a reduction in the Salmonella counts at 48 P@noculation % in @
cloaca and cecum swabs and in litter samples and furthermore a redu@ion in CD8+ lls

cecum compared to the challenged birds. Based on the results, it is %cluded that ing %as a
probiotic to broilers reduced the Salmonella spp,.counts and thus” ffected the\moblhz@on gj

CD4+ and CD8+ cells in the ileum and cecum m a. Q@ X @\\ @ @

| XH@? v.r., I % J@%zé}
ermented Co nse@Mea@&g Growth Perr@man&e
Function oY ellqw@eathere rail&ss

Report:  1IM 8.1/06 —
Effects of Replacement of Soybean Meal
Serum Biochemical Parameters and Im

pul?lished report. . ‘ % &° Q@j %\ %@’ @6 o\% §
Asian-Aust. J. Anim. Sci.,25, 393-40Q) @ L $ v @y

v SO Lo S A oo
M-519808-01-1 % © @ Q A & © @7 >

S ©
SN X

Abstract: The study was ¢4 duc@gﬂ?to e aﬁhneo h% effec@of 1ally acu@%oyb@n meal
(SBM) by solid-state fer@ te tton@ed (F ) §9 gro, mar%e, serum
biochemical parameters 6 \d 1mn@e fur%tron ofbroil Aft 1noc@ Baeillus subtilis
BJ-1 for 48 h, the contert of &ge gosSypol \\» otto &) w, @ecre frofing.82 to 0.21
g/kg. A total of 6ay o“fzdg male @éllo ather@d s were’ ran¢gainly divided into four
groups with three cates%f 50<€hicks « eac orn-S @ asedyeontrol diet was formulated and

the experimental diets indluded 498 or% F@@M rep cing<"SBM \"lg@roug@ut the experiment,
broilers fed 8% FCSM had hi (p5) dy weight gain flian z\fgﬁ, 4 and 12% FCSM.

The feed intake in 8%\FCS groupyas suérior (79.05 to other'treat from d 21 to 42. On

d 21, the ceneentrativon ofsgerum 1mmur:§§n KMyin the@ o ané 8% FGSM groups, as well as the

content mplements ~~I“ 8% up yere grea@r (p<&05) than those in the SBM

group. §§srd b1r d " 1nced p<0.03% serum immunoglobin M,

1mm@gl§n G 2&1 plemeﬁ& 4 IQ%IS 0n®4 §par@/ith bird fed control diet. No
F

@nce Wer n b@’weeﬁg@ream@ts re ing the serum biochemical parameters
th ive Vw@rghts of immune orga@. In &anclusi , ;;@i can be used in broiler diets at up

% 12% of th total digt dand pro@ate reptacemgyt of with FCSM may improve growth

&@\perfomance@@nd 1@mty rogis. o @@ § O\©\
N

%014), Efficacy of a feed probiotic bacteria
illus subtilis ATCC PTA-6737) and yeast

o

ReporQ\HM% 1/0
(Entefgroccysyaeciyp N B IMJS), ore
(Sa@haro @zszaé@n Ja;@ese q@ils, @y
I@hshed@:po Q @\ S
é%nrmal Science @echn‘%%l s, 1, 3%@
@’M-swszi-o@r 9 @ N
N D N
R %, % D
N Abstract ﬁacy a b@terra&ntemcoccm faecium NCIMB 10415), spore (bacillus
subt ATC f&s 37) @d yedst (saccharomyces cerevisiae ) probiotic was tested in quails
froQ day 2 to da ASESntrol @et (CON) was supplemented at the recommended dosages to
in theee’die; ontalrﬁﬁﬁg a l@cteria (D-bacteria), a spore (D-spore) and a yeast (D-yeast). The
& sugicat@that bird$$ed on D- -yeast significantly (P<0.05) consumed more feed at the age
Dof 16230 and@7 dagy than the birds fed on CON, D-bacteria and D-spore, whose food intake (FI)
§ alm simil%@throughout the fattening period. Body weights (BW) and weight gains (WG) of
$ leiyds fe ghon pr bivtic diets were higher than the birds fed on CON diet, especially BW and GW of
@C‘:@le birds fed -yeast were significantly (P<0.05) greater than birds on CON at the age of 9, 16
and 30 days, and than birds on D-spore at the age of 30 days. Feed conversion ratio (FCR) was
(P<0.05) improved in the birds of all probiotic diets, compared to the control bird group at the age
of 9 and 16 days. As the birds get older the differences in FCR between control group and probiotic
groups were not significant; all FCR were almost similar. Carcass yield was significantly (P<0.05)
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high in the birds of D-bacteria. A significant increase in the weight and length of digestive tract was
seen with the birds of D-spore group. The results indicated that the use of selected probiotics
enhanced bird performance, and the effect of D-yeast probiotic was better.

IIM 8.2  Effects on fish S @

Studies on acute toxicity and/or pathogenicity and infectivity@ fish reye®led @t
B. amyloliquefaciens QST 713 is not toxic to fish. Please refer to ¥ baseline dossier oﬁhe
background information. No pathogenic effects of B. subtilis or B. gmyloliquefaciegg-on fi¥®>wer
described. Thus, the conclusions from the baseline dossiek, was that -the ovi@l r@g
B. amyloliquefaciens QST 713 to fish is consider@ be accepta é\a N @ @

N
e toxic og\gtho c ef@ ths of @
rds “Bacill,

A literature search was conducted to 1dent1f&pubhcat10ns @
B. amyloliquefaciens QST 713 on aquatic ¢@ganisms by bination of e key
subtilis” and “Bacillus amylolzquefaczens” hd concerned a uatl@rgan@\s (figh, daphnia, al

please refer to Point IIM 8). After rafid assessment\gf t1t],es@and ab ack& our g@wle@ re
evaluated by their full text, dealing with ﬁsh %ether atl% gan R dlng{n ormafién on
fish toxicity, 3 publications were ideffified @ rele a v@ twalt with th%robiotic
effect of Bacillus sp. No articl wereah entl escri toxicity (@%ath ici‘%(?f

B. subtilis or B. amylolzquefaczengﬁ ﬁsh% dlsmsswn ft ese%’tlcle ® r0V1ded belo@

B. amyloliquefaciens or B. su lS v n\produc@cychc&hpope@des mﬁc r safe

and effective use against m ito %’ease@e rofer to@omt 8 8 @here c or anisms can

be exposed to these cycli 1pope1§§es where mf)%qulto%e@ntrol gra S a§@ ed. In the

study from - & @006), apde cydic hp@ pti éfro &o B. §ubtilis® stgalns (DM-03
X ed fortheir péentighyisk to@s E%ts W ass d i the Indian mayor
§§ﬁ ed to at IZO%g/L 30@9ng/L It was@hown that crude

and DM-4) were e

carp, Labio rohita& /ﬁﬁ?)

lipopeptides did not inflifence t§$ siolo&y as weﬁ‘f as m b&%ﬁem | parameters in this
concentration ora@e No dversg) effg§n ﬁs&was entifiee us@udgﬁ ¢ lipopeptides from

B. subtilis were recopnyended as safesbiopestivide fey) ffeg%ve mosQuito cgitrol by the authors.

Moreover, B subn@ or tanc g8 produted byx@%se we@ rep@d fo&t}e safe use as probiotics in
fish di (20@ studi immé@e modulatory effects caused by dietary

adyam\dgf hvﬁg B. s??ktzhs RECP%@ alon@%{lw&ﬂg) or in conjunction with
ar

Lac aczll@ elbriieckii (0 5 %107 C h) to%the gilthead seabream. Measured
@ %%9 amet Wé& leuc@ te § d contgyt, phagocytosis, respiratory burst

tivity ard cytotoxicitgyFish were fed\for 1 3 weeks the supplemented feed and for one
*Jhore week With theleontr %et before gxaming @ tct two weeks phagocytic ability rose
&@ significantlyyjn fis ated with B sqbtili&t dee@eased §ignificantly at the end of the experiments.
Leuco@ellu@%perox@ase ent C@as mg&ﬁcant %\lower in the fish fed with B. subtilis. The

Cce

other meters” stu wekg, not ificgdfly affected. In conclusion, both bacterial strains
produéed si stip@latin ects*on the @st celdutar immune parameters. However, effects were
res@:ted t ex@;@lmen@ perl@mdl(@ ng a ¥gw persistence in the seabream gut.

Pﬁ)lotlc effec Qf @wylol@tefacz@s sp in combination with Saccharomyces cerevisiae
lture or live cells {enil mmon carp (Cyprinus carpio) (- et al., 2015).
S p (Cyp P

@7 The mﬂue & of s@plemen ed d& owth performance, gut mucosal morphology, general
welfare 5@ isedse res tance 1nsto omona hydrophila were evaluated. Supplemented diets
\y\’ containing B @0[9 facz (a) S. cerevisiae culture product containing 107 CFU
B. am Aolzque ien @ores g fee d (b) the commercial product Changlijian containing living
SFvisiqe cells % ylolzq@faciens spores at a concentration of 2 x 10® CFU/g and 2.4 x
18 %esp ely. Nelthe ffects on growth performance nor on the intestinal index of weight
(WII [%],= 10 1nte«s&ﬁnal weight x body weight-1) were detected. On the other hand, fish exposed
@&to hygirophil&had er survival rates when treated with B. amyloliquefaciens in combination with
Visi more, treatment (a) significantly increased posterior intestinal microvillus
h. I@%nerékgthls indicates more mature epithelia and enhanced absorptive function. However,
Q© @pposﬂ@ffec@were shown for treatment (b). In conclusion, no fish mortality or toxic effect was
Lldetected due to application of B. amyloliquefaciens cells in combination with S. cerevisiae.

©® Moreover, administration of these microorganisms may have positive effects on fish health.

“

A new B. amyloliquefaciens strain (ZJHD3-06) was isolated from marine fish Epinephelus
areolatus, which was shown to produce a novel bacteriocin named CAMT2 (. et al., 2015). This
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20.0 kDa bacteriocin inhibits important food spoilage and food-borne pathogens (e.g. Listeria
monocytogenes, Staphylococcus aureus, Escherichia coli and Vibrio parahaemolyticus). 1t was
resistant for up to 100 °C and pH ranging 2-10. Activity loss was shown to occur when treated with
protease K. Hence, CAMT2 was suggested to have potential for use as food biopreservative. This
novel bacteriocin might participate in the mode of action of B. amyloliquefaciens QST/13. @
However, it cannot be easily produced as pure substance and is not intended to be applied aIQ{ S N
&
O 2o

In conclusion, no evidence for toxicity or pathogenicity of B. subtilis @id B. amyloliquefa %é to
fe

fish was found in the open literature. Moreover, some studies deten%ned positive ioti ct%
of B. subtilis and B. amyloliquefaciens. N
S o8 &0

Cited references (abstracts): @} é\a Q O &

@
Report:  IIM 8.2/05 — -, (20%) %@essm@t of @squlto I%Jrvic'l
potency of cyclic lipopeptides produced 8/Bacillus subgls st @& N\ %@9
Published report & ZMRN R @6 S RS
A ST S o

cta Trop, 97, 168-173 w, < @ S & <\ %
M-530022-01-1 ¥, (@ & © @7 @
LS R @ % o
SN \ 2

S )
Abstract: In this study, mé%ult(ﬁglarvw @cy of@cllc§0pep : Qs (CIPY) secfeted by
two Bacillus subtilis strain§vere d& Aste d@tud eted 8y B. sighyilis DM-

03 and DM-04 strains inst th1rd 1nstar lar e of uefa§ciatus wiis 120%0+/-5.0 and
300.0+/-8.0 mg/L respectively“post h 0 atn@ Ph ico-cheidical @gctors such as pH of
water, incubation t cratue, heating and@xposure t ight hardly @ﬂ n@d the larvicidal
potency of these ChPs. Rresent s@y pravided the ev1d@ce that®. sul@gzs lipopéptides were safe
to Indian major garp LL&O rok@y, a néi- target quatic orgaxisin. %@se prdperties of B. subtilis
CLPs can be wxploited for th@orm@on a saf@&noveﬁ\blop&ﬁ ide effective control of

mosquito lagvae.
% \

Repor§ I % 2/06 w “ﬁ_ (2005), Dietary
adm trati of La&oba jllus delp uecklf&a d Ba¥fllus tlllSy\gl gle or combined, on gilthead
g@: ular @mte 1@1une§§ on
bl1she eport "\ @
%Sh Shelﬁsh@vmu@ @ @ o Q@ \@7
&@M53o499@ & O O
S TR Ry
NS N Q i
Abstract: T% effe f 019% admgg@fraﬂon@f Lc@obaczllus delbriieckii ssp. lactis and Bacillus
subtilis, si mbl(g?@ oﬂgﬂthe@ seab fsdm cellular innate immune responses were
in .Q igated? Fish @ere f& u&(@fer@% trol (non-supplemented); or diet supplemented
107 cfu g . defbriieckif3sp. g@ @cfu g(-1)B. subtilis; or with 0.5 x 107 cfu g L.
lbrueckn S lactz@ d 0@“@ 10%.cie g @g ubtilis. This feeding regime lasted for 3 weeks, and
@7 all experlns{r%al gr(@)s were then the’sontrol commercial diet for another week. Six fish were
s sampled ﬁw@veek% 2, \.~ d4. ad-kgey leucocytes were isolated and the main cellular innate
N immune araﬁ g&ucocyt pero@se content, phagocytosis, respiratory burst activity and
cytotoxgmty) re ey euc peroxidase content was lower in all groups at week 3 but
the @els te ended covgzl‘rm %e last week of the experiment. Respiratory burst activity was
@affe édat agtime dPthe gxperiment in any of the experimental groups. However, phagocytic
vityaincre after, 2 wedks of feeding the single bacteria-supplemented diets, whereas the

o,

@&com tion &8 the caused an increment which persisted for as long as the bacteria were being
§ admipistered. Cytgtoxic activity was also significantly increased after 3 weeks of feeding the
& re &F h(; two bacteria. After 1 week back on the control diet, the parameters in the

Q@ @xperlm@tal @ups had recovered or even dropped below those recorded in the control group,
@ suggesting that the bacteria did not persist in the seabream gut.
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Report: 1M 5.2/7 — [ NN I I . I I I 2015).

Effects of dietary Saccharomyces cerevisiae culture or live cells with Bacillus amyloliquefaciens
spores on growth performance, gut mucosal morphology, hsp70 gene expression, and disease
resistance of juvenile common carp (Cyprinus carpio).

Published report @ >
Aquaculture, 438, 33-38 Q\ «§
M-530114-01-1 ©© @’ &

© S8
Abstract: A feeding experiment was conducted to examine the effgcts of d1etary@mm@@mon

of brewer's yeast Saccharomyces cerevisiae culture or live cells witlY Bacillus a@ olzq\ lcie

spores on the growth performance, gut muc@ morpholog@ general we emg dis @
resistance of juvenile common carp (Cyprinus carpio). Four &ctlcal diets wggre late re. &
control diet, diet Y1 (supplemented with 1 gkg Saccharo ure, a Kor mad zsia@&
culture product containing 107 CFU/g B. @K lzquefaczer@ pores), dlet& ppleme@d with)

2 g/kg S. cerevisiae culture, DVAQUA oduced b Dlamo@ M% Inc® A, as@‘ke

positive control) and diet Y3 (supplem ted w1th Ch@aghjlaq% a 10@1 t w1tQ7 each“gram
containing 10'° CFU live S. cerevisia&gells 3 1 1. 2 19 B. olig@efaciensssporesyat the
recommended dose of 0.2 g product@er eed ndonfly? assigned toé%lphcate,
groups of 12 fish. The experlme as a% ctec@n aqu a 8 wee Results sho tha

growth performances were not §§gnlﬁ %ﬂy ip ove(@l all %tmet@grou% Intestlnal mycosal

morphology analysis 1ndlcate(@§§-at tthosteI@ intestinal n@rovﬂ&}len n tr 1 and
Y2 was significantly incréaged gompar 0 @rol 0. & w sig antl reduced
posterior intestinal microxilfus defisity was obsetved in% 205), The exptessio the gene
involved in animal we@ kDaHeat S@ck Pidein g@e) anak@ed No “significant

difference in hsp70 gene exp@sswn s ed i@ythe iptestine @ diff jetary groups. In
the liver, the expres¥ion wassdecreased in and Y2, whi® Y he expressionJyas significantly

increased (P < 0. 05’ Howgver, ehsion was 51gn1ﬁeantl p- reg@ted the kidney for Y2.

Lastly, all treatif@nt gr@ps showed getne trend o rotect aga ophlla infection in
“Tn &

common carp. In condlusion, lower l&yel of@cereé iae culture with B wloliquefaciens spores

(1g/kg S aro@ure %ay cfer e ~benefiggadh effect to-common carp, but the

£
supplemegtation o ve@ cere@'zae %@B amyloliqgu@acien&spores didn't provide any
improveients 1y ergh esent xperlmental@ diti @
8 ¥ s &

iviseos L I

- @015), urlﬁﬁon anggi>characterizatign of a novel bacteriocin CAMT?2
N oduced by Baplll @mylo @ aciens isolated fr@ar Gish Epinephelus areolatus.
&@ Published r@ort ©) @
Food Cagtyol, 5k 278- "\ RN
e@g?@ (278 O ES
M-53 0 % @ % % S
~ L S

ract@©A n@%q ba&erlocm\gmed\glk 2@\Zvas produced by strain ZJHD3-06 which was
iso ated from t@mar fish :@mep s angdlatus and identified as Bacillus amyloliquefaciens,
@ fo

acteriocin %AMT ) ibitgy) od,spoilage and food-borne pathogens such as Listeria
monocyto %‘ges Staphiylococcus L%j herichia coli and Vibrio parahaemolyticus. Bacteriocin
. CAMTQ(:% s p ﬁed @’ amigp 1um\su1fate precipitation, gel filtration chromatography on
N Sephadex’G-58 Gnd r@gersed @ase matography on a Cig column. The molecular mass of the
purified bacterlocl AMT, was @about 20.0 kDa and N-terminal sequencing of the peptides
revealed law: simidrity With ex1§@1g antimicrobial peptides, as determined by an LC-MS/MS
@em Bacteri CAMTY2 wagjresistant for up to 100C and pH ranging 2-10, but lost its activity
%ted profease K “Fhe bacteriocin also showed significant antimicrobial activity against
@&L m cyto es igr@”meat model system. These obtained results suggest that bacteriocin CAMT?2

% a@tent&% for @as a food biopreservative.

II]§£8 @Effects on aquatic invertebrates

©® B. amyloliquefaciens QST 713 is not known to cause toxic effects to aquatic invertebrates. To
evaluate effects of B. amyloliquefaciens QST 713 (previously designated as B. subtilis), toxicity
studies on Daphnia magna and shrimps (Palaemonetes pugio) were performed. For the background
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information, please refer to the baseline dossier. The conclusions from the baseline dossier was that
the overall risk B. amyloliquefaciens QST 713 to aquatic invertebrates is considered to be
acceptable.

An extensive literature study has been additionally conducted using DIMDI database provi@ by @
the German Institute of Medical Documentation and comprised of searches in MEDLINE SIS@§
CAB Abstracts and SCISEARCH databases to identify relevant literature @effects of B. gubtilis or

B. amyloliquefaciens on aquatic organisms (please refer to Point IIM&R). Regarding etfec @1
aquatic invertebrates, two reports were identified as relevant, among wh one studle@he prebiotic
effects of B. subtilis on shrimps.

N
The probiotic effect of a mixture of two B. s@s strains (L@\;& and Gl1) oNhe WQ% sh@'ﬁp @

Litopenaeus vannamei was evaluated et al., 201 Examined @@%}torS Sere growth &
performance, digestive enzyme activity, ifumune gene @pressmn and, dis re@nc&
Supplementation with B. subtilis was pered with twgyapplication @ges %5 a fin@
concentration of 103 CFU/g and BMS a f@ nal concentration 08 C&f/g. @'imp@growth@énd

disease resistance were shown to be i 1mpr ed by B. su@s supp| me 1on
Some substances produced by B. subé?s cm@be us@?alteﬁ%atwe @con‘c gents egéefore the

toxicity of these pure substances t aquat1 vert tes een dled auth
et al. (2014) recently studied ﬂ%‘ig
control Bremia lactucae, the ca@gsal ag%gt of

rnati¥ to
cosub and

fae&n and_mytos 111n co- frlendly

a%‘*

surfactin on Daphnia magna ealq{%Cso {Qr 1mme§b isa , respdctively.
In conclusion, both compo@ck (f% foun@to b@;@ﬁmer@agal ettu 1ld with low
toxicity to invertebrates pare chemical pesticides> Thes&dwo s anc&@mght‘i&pﬁrtlclpate in
the mode of action of B. amyléhquefa&izns 713§0we{ th@anm@@e easﬁ*y produced as
pure substances an notci{%nded to’be aj % @ é
&
é @Q o v & \ N L9
In conclusion:Q?evi ence fo@oxic' T pa@ogeni@@y of "B, subfifis’ an v amyloliquefaciens to
invertebrates was d the g@pen ture @\/Ior%/er somé stu@ss determined positive
probiotic e@bts 0 subn@s andd amy quef&%tens é& &\
SN S

Clte&@&ferepkes ( abs‘{&ﬂactsm AN &\

2o
Rport: (SivsS06 , ox. R <. .
. ﬂ , &@0{@ ffec@of Bactlus sgptilis @y the growth performance, digestive

&Q\enzymes, imfiwine expgession and dis res@ii@nce @Nhite shrimp, Litopenaeus vannamei.
Publishedgeport o« ° N

%, S
Fish & ﬁsh%nng@ogysé?@ 375689 é =

M-536520-04s @, &
S s S e

&%tract of t fect@twcﬁ%blotl@aallus subtilis strains on the growth performance,
Q%lgestlve en%me actiwity, immw exprision and disease resistance of juvenile white shrimp
(Litopenaeus™@ann z) A ' tWNI‘OblOth strains, L10 and G1 in equal proportions, was
administ at t d1f nt d (BMS) and 10(8) (BM8) CFU g(-1) feed to shrimp for
\y\’ eight weks. II@ @j‘[r control group, final weight, weight gain and digestive
enzyme actlv we@ s1g 1cant1 Qreater in shrimp fed BM5 and BMS8 diets. Significant
dlf d@nces for sp SEQY Q GR) and survival were recorded in shrimp fed BM8 diet as
ar d%th t ontr Ver no significant differences were recorded for food conversion
g all the ex mental groups. Eight weeks after the start of the feeding period,
@é&shrl ere @alle with Vibrio harveyi. Statistical analysis revealed significant differences in
& shr sur en probiotic and control groups. Cumulative mortality of the control group
{*ﬁ 3. 3@ hemgls cumulative mortality of the shrimp that had been given probiotics was 20.0%
Q@ th BKEB and83.3% with BMS. Subsequently, real-time PCR was employed to determine the
{mRNA levels of prophenoloxidase (proPO), peroxinectin (PE), lipopolysaccharide- and B-1,3-
glucan-binding protein (LGBP) and serine protein (SP). The expression of all immune-related
genes studied was significantly up-regulated (P <0.05) in the shrimp fed BM5 and BM8 diets
compared to the control group. These findings demonstrate that administration of B. subtilis strains,
L10 and G1, can improve growth performance and disease resistance through an enhanced immune
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response in shrimp.

Report: M §3/07 : sy 1 1

. _, . (2014), Mycosubtilin and surfactin@ie &,
N
K

efficient, low ecotoxicity molecules for the biocontrol of lettuce downy mildew .
Published report S Q\
Appl Microbiol Biotechnol, 98, 6255-6264 N & ©®
M-530112-01-1 © Q N
O
Abstract: The use of surfactin and mycosubtil'l@ an eco-friegdly alternative«\t} cm{rﬁ lett @
downy mildew caused by the obligate pathogen¥Bremia lact@j was inve@ﬁated@relim@ ry &
ecotoxicity evaluations obtained from three different tests revéaled the ratherJow t@ty & escz&©
lipopeptides separately or in combination. {#e ECS50 (comspntration estjmated to causecg” 50 ‘@
response by the exposed test organisms) bout 100 mg I(-1)d Mictox a@ys and 6 mg Ix-
1) in Daphnia magna immobilization tests/for mycosu@@in an& 5 %L -10%nd 25&% L(«)-tor
surfactin, respectively. The toxicity of the migiire myBosubtilin/surfactin (@ W/, was clese to
that obtained with mycosubtilin alde. @&ddit@f; thry @ phy®y oxi(,‘&effect f these
lipopeptides has been observed on\germin@fion ag root @)w‘[h of garden cressQepidid@i sati
L. While a surfactin treatment di@unot 'rfﬂuenc&?be de opmeﬁ&pf B éﬁthgon lettuce pl
treatment with 100 mg L(—l)@%mye&s btilizproduéed ab severiNtimes §ore héalthy
than the control samples, jfdicatings that Mycosubtilin sttongly @Z}iuce e deyelopme .
lactucae. The mixture my; btib%%urfa&tl (50¢ mg% 21)) e the-Spine rekult on B lactucae
development as 100 mg4¥-1) of myco ubtilin@jhe regults of € toxié%l as as o‘f{%ée obtained
in biocontrol experim@ts indicated tl&he $senc sur tin er@nce Bk biglogical activities
of mycosubtilin. MyQesubfilin and, surfactityweretthus feyn be efficient cenipounds against
lettuce downy mildew, \Q{th 10w$

dt
icitg compgred to the toxigity val@gs of chemical pesticides.
This is the firsgtime t@at B%&B’lus iydpeptides have beegrzl}f@ste e Vi\(%[ gainst an obligate
athogen and that ecotoxic valués haxebeen given fofsurfactilf andsyycosaBiilin.
pathog oto 8 Gven {8 Qycosgl

v L S - .
Q> N \©§&\

SEES
IIM 8.4 Effects Iga growtl@d g&th ra@ N @
To evalgate thetfectsof B. d%@yloliq%efacieé@)ST @3 o Q';; :‘,e@ h, an Alga growth inhibition
" more,thformation, please refer to the

test copducted. No adyerse effects were observed. o
bagsline dossier. CThe éonclusions ] thébaselt

@ O dossier was that the overall risk
. amylolfjuefactens Q8T 713 to aqu ¢ algags considered tq be acceptable.
5 %@5 % % @ W

I

o\ %
S & § & qQ OO
To identify relevagt Titegature 0®@lgal°p@t ogicity, @Hteramre research was performed (please

refer to@n‘c III\%S). rtickeg Were gdentifi

% o @ srgvant.
% RS
R A -

' SN N o

o data on the@xici \f B, @ylol'@%faci@@ QST 713 to aquatic plants are availalble from the
aseline dosgigr. A Jj ature@arcl‘@gas contducted to identify possible toxic or pathogenic effects of

B. subtilis “sr B. am ol%efacie@ on @atic plants. Using DIMDI database provided by the
Germang]r titu@f Megical umehtation and comprised of searches in MEDLINE, BIOSIS,
N CAB Abstractgpnd SEISEAR da&saes, search resulted in no relevant publications (please refer
to Peipit IIM 8). Thegetore, @ere i@&urrently no evidence for toxicity of B. amyloliquefaciens QST

713¢0 aquétit plags) <
. S @

1IM 8.6 @Effe@@%n terkebtriatplants

§ Nosdata ontthe tox@@ty of B. amyloliquefaciens QST 713 to terrestrial plants are availalble from the
& ine @ssier™B. amyloliquefaciens and closely related species are known to positively effect
QQ Glants, a cord@ly, many of them belong to the plant growth promoting rhizobacteria (PGPR).
QPGPR are ubiquitous bacteria in rhizosphere, often associated to plant roots. B. amyloliquefaciens is

©® able to improve plant health by direct effects on plant pathogens as well as by induction of plant
resistance mechanisms and increased stress tolerance (please refer to Annex II, Doc M, Point IIM

2.3.2).
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To identify publications presenting data on plant pathogenicity of B. subtilis or
B. amyloliquefaciens, a literature search was conducted on the DIMDI database provided by the
German Institute of Medical Documentation and comprised of searches in MEDLINE, BIOSIS,
CAB and SCISEARCH databases, using terms “phytotoxic AND Bacillus amyloliquefaczens
(please refer to Point IIM 8). The search identified no relevant publications, dealing with a rse
effects of B. subtilis on plants. It can therefore be concluded that no negative adverse ef
B. amyloliquefaciens have been reported in the literature to date. @
& - &@
1IM 8.7 Effects on bees N

Several studies were conducted on bees. It was concluded that Ser@e poses noo&gnﬁca@ r1skstgg
honeybees when applied at appropriate field r. @ Please ref@to the baselitg dos&% forﬁ @
g O Q

background information. %y
N R A
. @ . ~ @
On bumblebees (Bombus terrestris), a c%ldy with thro%;t Serénade %l geﬁhtau&@
06) SR torfato- tre@ed @ts

B. amyloliquefaciens QST 713 was @ucted ( ]
Treatments with Serenade MAX (300 g/hL) were apg in, Preenhdiiges c%vated%ma 1ther
estng e d1 exp

while bumblebees were actively fora on ers;\tg e or (t eat ent A) or
during the evening when bumblebge were lose@lﬁives@asse@ndlrec e (ty en B)
As a toxic standard, the refere& Bi({ & g/hL)Swas pphe hus 1rect di @ect
exposure (bumblebees exposedito thestemaingsof th% odutko vy%rie corny ered
Each treatment was applied e ti for@ on @ys 0, 1,
a@f% foraging

x1tmg9 e hives).

Sat 7 int Agsessme
2 and 4 after the spray a atl&aral@ter néed for@ssess@ w§
activity of bumblebees, asiwell as @tlwty%c vof bu@)lebe@ nterd

an tre stu® period. Also
unt@ted qitrol. Moreover,

the hives (
Mortality was almost zero percéat in eate@qee {opses t@@ugh@tbe
foraging activity waglHgh io{%eated greenh@yses i compafigon to t
activity at the hives was not infl ed By direct or indire trea@lent hus, B. mylohquefa(nens
QST 713 contan%lg progyet Sexgnade Was@gvaluated toe@b afe fqr um‘t@bees

9 %

~
A hteraturesx\sﬂearch@ cofiducted On thM&IQata pr%lded e German Institute of
Medical umentation con@lsed earclies in MEDLINB, BIOS]S, CAB and SCISEARCH
databasgs» The ggarch t@ls “b&>” or “hone n @Bac Tus am lzquefaczens did reveal in 6
relev: 1ts\l@r mc&eMetaﬂ&Sn t&\lterafuge sea@ ple@ refei@ (2015), submitted in

Po% Mg@@ @ % @

@
% study was p@hshee&% et al. @09) @hen e‘(fﬁlaﬁng side effects of microbiological
&Q\control agen B us t&westris. Adul %rk ere osed via three different routes: contact
applicatie pg 5 x 10° Cl@?’L X 10 Mboee), orally via sugar water (continuously
expose &500 fal, 7. 109 (@U/L nd orally via Treated pollen. Additionally, application of a

d1lut1 eriesy1/2, 1 1/10 ryas tess\? for pri duct@xceedmg lethal effects.

of tlﬁted @roblca ntrolgents gere shown to cause lethal effects on bumble bees
¢ fist After\Ll we%s h1 ortality was detected for Serenade® exposure via contact
pphcatlon (88@ orga dri ed r water (100%). No toxicity was detected when
@erenade wag inges @ﬁro tre d pollen, Reduced Serenade concentration (1/2) led to a strong
reduction 0§m0rtal when app ;@ly (no significant mortality, 20%). However, mortality
% remams%ﬂ w th the g atign (1/10: 79%). Sublethal effects on drone reproduction was
AN also eva uate ont {ot, appli concentrations of 1/2, 1/5, 1/10 detrimental effects were
induged by Serenadg w1‘r@dr0ne&pr0ductlon of 29%, 36% and 58% of control nests (34 + 5.6
droges). (%11\ appliéation ~@Sereﬁ%e@ led to low reduction of reproduction rate when applied at
@ 1/28/5an 0: 0"2\\,”0% @6 and 5%, respectively. However; when fed through pollen patties
eff} on_faprtaliffowere SRown. The authors also report that tests with dry exposure did not
Q@resul@ toxic@y (di as not shown ir} t.he paper). Consequeptly the paper showe th'at threugh wet
of eXposurdSome degree of toxicity can be seen and indicates the potential intrinsic worse

e to@ )?@ubtilis QST 713 on bumble bees under exaggerated exposure test conditions.

0

Q© @@nfortunatel results on mortality were reported for the previous weeks, although examination
was performed weekly. Moreover, data of the negative control is not presented clearly, however it is
stated that it should be zero. Nevertheless, possible toxicity of B. subtilis QST 713 on bumble bee
was clearly presented, although methods were not performed under good laboratory practice (GLP).
Moreover, it has to be considered that agricultural use of B. subtilis QST 713 does not imply a
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continuous wet administration over such a long time as carried out by _et al. (2009).
The authors themselves stated that the assessment did not reflect the realistic conditions in field.
During product use the effect of overspray and drinking water will be minimal for bumble bees
(which do not drink water) and the major route of exposure will be through residues in pollen or
dried product on plant surfaces. Consequently although the paper shows the potential for toxicj he S
routes of exposure are not relevant for the condition of use. . Q§
. : , @® ‘
These findings were in contrast to a study by - et al. (2004). The %ﬁors examined the a%@/
0 0si

of Serenade® (B. subtilis QRD132) to control the fungal pathogen nilinia vacgigiicory
when transmitted on blueberry flowers by honey bees. Honey bees ca%led about 5.1h-4 x CE
B. subtilis per bee. It was shown, that transport@n of Serena{% by honey@es siggifica

@
reduced mummy berry disease. Although dose 1% was relatl@ similar to on@ted &
- et al. (2009), no toxicity of Serenade® on bees Was® reported. s« @@ C&©
_ et al. (2009) did not report be% Xicity when@aluatmg theQQ ees as Eyriers @
biocontrol agent, as well. Tested formu%ﬁ was Biopro®, cm@%mg Qx 10 ilis BIpl70
spores/g against Erwinia amylovora, the al agent o%’re blight. D]@ersal Xnvuy%as te for
two bee species: Apis mellifera and¥Qsmi @rnuta\EBot}@}ee spécies w@@ shown to t%nsport
B. subtilis spores onto apple flowers @hera&@oxu@@ on begy was@jrepo@d & %

% %m © & &)
Examinations on toxic and h@monﬂ\respc@s@s 0 @ombvﬁg . subtilis (@ 713
formulation (Serenade® Ma, QJ@ eresi%er ﬁatedm Appliation of
the product was performed@t the ed fi con@htrgﬁa (RE ell @m)a dilution

series (0.1x, 0.2x, 0.5%, 2x). For the})pl 1 expos f theCsolutigndwere ST&pphed to the
dorsal thorax of each ee sn&ﬁ@r to app tion % et all (2009) Bees
were checked each for-€0 da%on mm@hty, @.\ctlon number of days to oviposition
and number of Ha,ys g% drone@ mergence. ral application 2was lso performed with the
recommended fiegld rate welas withya dilution series (0.5 2x %Besults@)tally differed from
those gained w@ﬁet a§200 Topi&al® appl%atlou\a ith Qs&%ubnhs did not cause
mortality. MoreoveiCsignifigantly hikher @one Sluctidn wa shown V%n applied at 0.2x and

0.5% RFC.Qral e)@% Serggade®-Max did, not affect b rvi\Q} as well. However, drone
product@was @duced@yh hﬁ@r conc @s @ o @
@ @ &

er a he p@otl @fect ilis @ees. _ et al. (2012) studied the

fici fects%of B_ subtilis bsp @bttlm&rﬁ@l the @erformance of honeybees. Over 8

@onth bees were admimster. onth f sug@ yrup suspension supplemented with

@\B. subtilis n\J § inal entratlon &10° §®res/ ik, and compared to a non-supplemented
AN sugar-syn,u uspensn. Observe@param@rs were the_ndmber of bees in each frame, open and
opercula@ﬁbroe@xdreas@d qua@lty of@%ney Ci%Eur‘thercntﬁorc—:- infestation with bee pathogens Nosema
sp. and\arro (V d uct Nwere d&essed® determine bee health. It was shown that B. subtilis
spores 051‘[@ ézh havqi\\f and@realth, The total number of bees was 26% higher when
tredted w bact@y& in.compariéeh tq t cont@f since egg laying was stimulated. In follows,

hey storage @ @@r (17@3 to@\More@fer infestation with bee pathogens was lower in

%pmparison to untre r@%ﬂ Thi@indas confirmed by - et al. (2014) when testing
0

@7 the antlmér@lal @Vlty tilis ® Qs{,rams against Ascosphaera apis, the causal agent of

chalkbro ise B. h}%nhs e is i@ed from healthy worker honeybees and tested on their
antimicrobial ti sub@lis B2§howed the highest antagonistic activity and offers potential
for biological g‘@ntro @thlS@rlouSQQ pathogen.

@

SO
ﬁen tdgether,Qoxicity of B. §btilis QST 713 has been reported by _ et al. (2009).
owe@i the@ndi@ were not confirmed by other authors.
N ©
{*ﬁ (@@dref@%ces@ stracts):
C & T
¢ Report: M 8.7/20 — | (2006), Side effects of the biofungicide Bacillus

subtilis QST 713 on bumblebees (Bombus terrestris) on protected tomato in eastern Sicily.
Unpublished Report No. E 06PHO11, 27.01.2006

M-473493-01-1
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Guideline: EPPO guideline PP 1/170(3)

GLP: Yes

Materials and Methods: The study was conducted during the period 30.11.2005 to 22.12.2005, at

the farm holding _), Sicily. The test material used was
Serenade MAX containing Bacillus subtilis QST 713. Four Bombus terrestric mini-hivesgwere @©
placed within each greenhouse cultivated with protected tomato. The substance Serenade MAX was@y
tested at a content of 300 g/hL corresponding to 3 kg/ha at a sprayi@volume of @%&/
Bumblebees were directly and indirectly (12 hours after spraying) exposgd for a period &f 21

In total three successive applications with 7-days intervals were conducted. As texic standard
“Bioroten” (Rotenone) was used (250 g/hL = 2.5 kg/ha). Bumblebe% mortality, fogaging@gtivit %)
(percentage of flowers with bite marks on 200(#gndomly selegted flowers Meatﬁsent) a
activity at the hives (number of bumblebees @termg/exm @mini-hives @ tlm@nt) vére &
assessed twice a day at day 0, 1, 2 and 4 afteg each apphcatl@ Througho st s\) perl the Q
crop was examined for the presence of phytot@yic effects of the tested produ@s Q KN

Findings: Bumblebee mortality was alm @O % 1in all tre nho s th hout t%e entige
study period. Only two dead bumbleb&e® were dete 5 at dé%e ter thent @icatof
Serenade MAX (direct exposure). F ara ging @ivﬁy@the t@ated?%ry nh «a& alwaysg very
high and comparable to that of the ur@eated @een@we Tb#perc 2es e§s with hit marks
ranged from 86 to 99 % during djrect exp¥sure fr(@ 83 to o whendhum €
exposed to residues of B. subttlmv TN on%kw Crops, resp 1vely§so bumblebé actl & at
the hives was not influenced irec }qd n ct exposure B. sidtilis Q

@”713 whereas ight
negative effects, lasting for &few l/iQurs \§ﬁ ed after a@twr@j Bioghton. Ph@otoxw
effects at the tomato crops & not ur 3 ghayt'the @@y p ©

Conclusions: Serenade QAX %m be cgmder@}as saéeb&or bugy lebeéﬁ @Q W

A

Q 9

Q

Report:  IIM %1 — % (2009) A
: & '

laboratory evalu %mn toéiieter

pollinator Bom{ terresiris, pah Q‘”\a

Pest Managgment S@S 9495955 Q “ Q

M-5303330T1 @ & g § & SENOEEN

Q& S P @

Abst Q \ °\ §2 @& <

B rou Y Thi tudy G’% kenxtg idenf any@entlalt%’dverse side effects of the use of

se bloh&glcal ontrol agents, (?@C @n thébumbl@ee, Bombus terrestris L., in the

@ntext of combined u% in grat pest naggment (FBM).AQ10 (Ampelomycesquzsqualis)
\Blnab T-vecty ( cre rapilulifera & T-Qutroyiide;1/1),  Prestop-Mix — (Gliocladium

& catenulatw@] 14 Serenade [@ zllus @tbnhs&@STk Trianum-P (Trichoderma harzianum
T22), B@ugalﬁ Be rla siarne, CGHAY¥and G%nupom (Cydia pomonella granulovirus),
comp g ﬁ%blofu c1des§>d t\& ioinse md% were investigated. Bumblebee workers were
expose ato @ondit@ns t@each WMCA at its maximum field recommended
c ntra @ (MERC) w ;&ﬁqre&@feren utes @?exposure dermal contact and orally via either

treated sugar w or piljen. @
esults: The tested s v@fe fo @to b%@fe for workers of B. terrestris, with the exception of
Botanigardﬁ( d Ser ade Exposufg @nlgard via contact at its MFRC caused 92% mortality
after 11 wegks, le th C k& 46% of exposed workers. For Serenade, topical contact
N and ora%ehv via® «sggar w@r restted in 88 and 100% worker mortality respectively. With
lowe Qoncentr ion @/2 1@ and MFRC) the toxicity decreased, but the effect depended on
the& . Whén fed ‘é@ough pollen patties no effects on mortality were shown. The
@ors %so repedtthat t&sts w1t@dry exposure did not result in toxicity (data was not shown in the
«Pap er addigign toglethal éffgcts, nests were also evaluated for sublethal effects after treatment
@withgthe seveh M at their respective MFRCs over 11 weeks. In these bioassays, only
§ B t@lgar%e;nd S€renade gave rise to a significant (P < 0.05) decrease in drone production.
ectShon foraging behavior were also evaluated, and only Botanigard at its MFRC

S
Q© Geliveredvia t@ted sugar water induced negative effects.

Conclusion: The results demonstrated that most of the MCAs tested can be considered safe for use
in combination with B. terrestris, based on the International Organization for Biological Control of
Noxious Animals and Plants (IOBC) classification. However, some can be potentially harmful,
such as the biofungicide Serenade and the bioinsecticide Botanigard. Therefore, it is recommended
that all should be tested before use in combination with pollinators. In this context, it is also
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advisable that these MCAs be evaluated in more realistic field situations for the assessment of
potentially deleterious effects on foraging behaviour.

Notifiers comment: The findings from paper show that through wet routes of exposure some
degree of toxicity can be seen and indicates the potential intrinsic worse case toxicity of B. subtilis

QST 713 on bumble bees under exaggerated exposure test conditions. During product use the ct @
of overspray and drinking water will be minimal for bumble bees (which do not drink water and

the major route of exposure will be through residues in pollen or dried pgaduct on plant $upfaces.
Consequently although the paper shows the potential for toxicity the r&s of eXpOSUIC are

relevant for the condition of use.

3, § & o
Report: 1M 8.722 — | . . <5 1{?2004) Effe@t\\ﬂ% negssf hon@

bees in delivering the biocontrol agent Bacillus mnhs to blug flowers up@ myn y &@
berry disease Q

Published report %@ Q& . &© o N @© @Q}
Biological control, 31, 422-427 N @@9 QR o - @}
M-518909-01-1 &S T D L S

R N v
@ A& S N
Abstract: Honey bees are impo. gtant jole (:Bg atorgy| S corcraﬁluebemes 1 Sthe u@eam@ﬁ

United States, and blueberry preduders-qften USQ suppleméntalees t <§Chreve adeq frujt%

However, honey bees also Vecg[ the, Qt}ant pa@@gem& ng oniﬁ@a va@?zz c%/mbos hrch
infects open blueberry flow Q %@oec kpath caus y berfQdiseade) Here,

we report the results of a 3-§ar ﬁ# studi test.t esi u51 s equipped with
dispensers containing th ocontr product enade @mal @mula‘a@l of the bacterium
tio ccmzz%orymbosz in

Bacillus subtilis whlch has Sh@\m ag 1ty nst

laboratory experime s, 0 can reduce m mmy@yerry eas 1dence whe@one “bees are used as

pollinators in blueb@rles In 1V1d hon y bees carrledi 6 4 99105 ony-foi@lng units (CFU)

of B. subtilis w exrté hives ount@dlspen@rs with Ser@de. @q caged@abbiteye blueberry

bushes in the figld atior“dlensitigs’ of Bgsubtz wvectofed by, ney@ reached a carrying

capacity of <10° (@b per ower@ 1gm©1thln@ days_of exposure, @}1 there was a highly

significanton-linga reldtionshi betwe@q B. &ﬁ%nhs @pula@ns p r\stlgma and bee activity,

express ber ofdeiti flowérvis §t§§er tll‘@ interva per cage (R=0.6928, P <0.0001,

n=32 one&ee depsity (k600 0&6400,1 ivid er S, 8- ge) and Serenade treatment

(pre e opabsenceof th@\prod thNn hive-ount dlS sers}glgnlﬁcantly (P <0.05) affected

cidexge of ftuit mu@nrﬁc@n 0 ged @shes S ere@ increasing bee density increased

%sease if@idencéand a@phcat n of nade gsduced (@ease@vels Taken together, results of this

P udy suggestithat uggwof aé‘@ -dispefsed blOCO @pr d®Xt such as Serenade as a supplement

&@ during polliéw@i @eodu he rlsk of y drge This may be a prudent practice that

optlmlzesﬁle benefifs twolhn of’q@gh l@x ensgves while reducing the associated disease-
Vector1§15k AN @Q %\ @

Shsdi i, M& 1 1 1

% plsmwh er

ia co@um as carriers for the secondary spread of Bacillus
%ﬁbnhs on a @f@

Pubhshed N
Q
N

BioCon 54 142% 133@ @
M5305 01@ S R @

& @ &

@ract:%fhe ciencﬁ)f t (%ollinators, Apis mellifera L. (Hymenoptera: Apidae) and the
sonhee Os corputa (L' le) (Hymenoptera: Megachilidae), as carriers of biocontrol agents
BC rom djowerJp flower (secondary colonisation) was investigated on apple cv ‘Golden

@ Deligfous’. The tested was Bacillus subtilis, strain BD170 (Biopro®) developed for the
cc@rol e ‘figg’blight’ caused by Erwinia amylovora (Burril) Winslow et al. The two insect

@ c1es @ere s§ied as secondary BCA carriers on apple plants in pots under net screened tunnels.
Q heir behaviour and capacity to deposit the BCA in the most receptive flower parts were compared
both by washing, diluting and plating the flower organs on a recovery medium and by means of

PCR analyses based on a molecular marker. O. cornuta showed better performances with respect to

A. mellifera. For the field trials, pollinators were introduced in four apple orchards. During apple’s
flowering, the BD170 (100 g hl™) was sprayed once in two fields, and twice in the others. The

OW
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pollinators’ efficacy in carrying the BCA from sprayed flowers to the stigmas of newly opened
ones at different times after the spray treatment was evaluated. The detection of the BCA was
performed by PCR analysis. The percentages of positive PCR flower samples were higher in the
internal treated areas of the fields with respect to the external untreated ones, but the high
colonisation level found in the latter and in the flowers opened in both areas several days aft

treatment(s) demonstrated that pollinators can play an important role as secondary carriers. N N

o S
Report:  IIM 8.7/24 — _ _(2012) Dlent toxic an@ﬁ?orn@@

responses of Bombus impatiens to Beauveria bassiana, Bacillus subtilis dhd splrotetra@t @
Published report &% . © &) \y\f@
Pest Manag Sci, 69, 949-954 @, AN ‘2”\9\ \\ <
g o O 9 LF
M-530341-01-1 Q @ S v
> . y TS s

@ $ O @

Abstract: % Q

Background: Pollinator exposure to p ides is a corfsern in a@hcultug sy&@ls tha@i?lep
pollinators for crop production. Howgver, notall pesticides gl}lt t%@effe@ ansg\\e’spon% 0a
pesticide will vary depending on dos&nd e)@)sure%ute The effe@s of Q@estlclde formulations
of Bacillus subtilis and Beauveria &Zssmn & d 0 tet '.% a01 nsecticide s@ﬁet@ on ¢he
common eastern bumblebee, us qupatieng, w e al @ocolomes ofSbees Jére
exposed to field-rate or lower (Z; cen;r%ﬁons dat ﬁected&ver 6
Results: When ingested, ﬁate&of spi etra@ cau h1g aft % days and B.
subtilis significantly redu ro rod c v1p ion num@@r of days
to drone emergence. C rse to effects obsed fol 1ng esti top1 app,h&tlons of B.
subtilis at concentratiogs 1¢sstffah th omugel ded rat&resul l@rmetlc response with
significantly increas€d drone production. T@lcal gpphca of %plrotetr at a oral or topical
application of B. b¥ssian had no&ects @ bees
Conclusions: @motet@mat tzlzs can 1nduce aﬁ%rse cts @B impatiens, but
ubti P\ t

hormetic effects foll %\/mg B rea @also g&fcur @epen& on exposure route.
Additional egperlm@t are@@qulre@to de@’mme\ 1m1g§ toxic_orzhormetic effects occur

under moggyealisti 1e1®1dm@ @ @ Q &

@ é °\® \\ @ @ @
Repog: 8.7/25 — L MLSS I vc
(2@ icialG@ffects ©f Bas su%nlls su@p s I\@HZ, a honey-associated strain, on

honeybed@olony'performance. N s
%bhshed repart %% @ & v Q@ \@’

&@ Probiotics @Antl@@crobla rot&ns, 4, 3@@6 v , ©
N
M- 5305@91 -1 %\ % N
Oy
Abstract @acz§ ain ﬁ&ate m (-(e\ ey sample in - (Salta, Argentina) was

gen ally ractf@gzed @ S tz ;@p subtllls Mori2. The strain was administered to

bec colomes as@ lture one e of suBarcane syrup (125 g/L) at a final concentration of

0° spores/mL to eV te y pegformance. The treated colony was monitored, and any

@7 changes were omp d w1th the c%rol@ws All conditions were identical (weather, nourishment

% and supei%lon excer th@ ac spore supplement. The new nourishment, which was

N administeéred ly"ﬁgom Ma@to Dg&mber 2010, was accepted by the bees and consumed within

ca. 24-48 h. Pt to é%ih ds ang Statistic analyses revealed significant differences in the open

an gerc lated d aréds betv@en the treated and control groups. The status of the colony

@rova& er econ%vadm@stratlon of the Bacillus spores until the end of the experiment. A

mber@f beeswyere cdinted in the treated groups (26% more than the control) with respect

itial &imb grthermore at the time of harvest, honey storage in the treated hives was

ighefthan »&e control hives. In addition, spore counts of both Nosema sp. and Varroa sp.

’ﬁreagea\hlves were lower than in the control hives. These results with experimental hives

Q© Gyould 1 at B. subtilis subsp. subtilis Mori2 favoured the performance of bees; firstly,

Shecause the micro- organism stimulated the queen’s egg laying, translating into a higher number of

bees and consequently more honey. Secondly, because it reduced the prevalence of two important
bee diseases worldwide: nosemosis and varroosis.
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Report:  TIM 8.7/26 — N PSYH R N ]

BF, _, (2014), Antagonistic effect of gut bacteria in the hybrid Carniolan
honey bee, Apis mellifera carnica, against Ascosphaera apis, the causal organism of chalkbrood
disease o
Published report @ ©©
Journal of Apicultural Science, 58, 17-27 Q\ (g
M-530344-01-1 ©© @7 &

@ R

Abstract: The objective of this study was to isolate and characteri&e bacterial str§s as%é\'ated(@
with the gut of the hybrid Carniolan honey bee, 4pis mellifera cg¥wica, and to determing their

vitro and in vivo potential against Ascosphaeragg, the causalggrganism of kbr disegge, @
with the purpose of exploring feasible biological *control. Six@cterial strain@yvere jsolated’fom &
healthy worker honey bees by culture-depen methods. S gal strain, 3 AQA7 , A9%

and AlS5) of A. apis were isolated from rvae sufferln@ o c,halkb@od d&ease o@Ye
Glucose—Starch agar (YGPSA) medl 11 bacter were %@ntlﬁ co atio @ of
morphology, Gram stain, and 16S rRNA equence a 1s ami fungg) stri§s weretidentifiéd by

morphology and 5.8S rRNA. In vitro éed hki carried out to\determitie the
ability of bacterial isolates to inhibit apmw e cadn t@é;oo@seas& The analysis, of
16S rRNA sequences revealed t fqur@act &l stral B4, B10, andB10 clongyto
Bacillus subtilis species, and & stral s (B and ) be to @seud@@onas ﬂuore@ce.
Significant differences in ant@gonigtte, act1v1@ of {ﬁbacte@ str%\ WeEENObse, tilis
isolate B2 showed the hig ant isticactivityds m the # 1b1t1 zone, against A.
apis, followed by the Pl%traln &0°P. fliraresceitee. analysis al %agonlsuc
activity of these bacterl gaipgt A. apys. Th@ stud@iwld@ a retlc asis %r biological
control of honey bee c@llkbr diseds. Q
o> Ny @ f@
IIM 8.8  Effects on terre%rlal a@r othe@mn b@ @ ‘N

For the evaluation of%e effec?of ylﬁ@uefa@z (ggl&'HS &ﬁon@et arthropods, several
studies wer erfor N
Dietary ogenlcl y a ox&@ stud@Qhad@n p formedn the %dybird beetle Hippodamia
convergeus (1 » N0-ad sesga ects), green Yadewi rva%Chryigrla carnea (1998, no adverse
effec@ p Hﬁmen tera Na{o ia ﬁwzpem@ an @hry%\ﬂ rla carnea (1998, no adverse
are@lclp d). A @\@y stud;es ha@been ormed on Aphidius rhopalosiphi (2000,
no Signifigant effegts) a% tox101ty stugl predarory nfite T @lodromus pyri (2000, no effects on
Fertility, low fects op Irorta . Foripore 1n@fmat@n pleagg’refer to the baseline dossier.

3

N
N § NS .
For conﬁ‘rc%ell\‘?on g I ure se was«condycted on DIMDI database provided by the German
InstituteF Medieal D ion compitsed_of Searches in MEDLINE, BIOSIS, CAB and

don tlfy the potential of €ovironmental risk of B. amyloliquefaciens QST
713 0n te 1al a@hropby bm@n of search terms “Bacillus subtilis” or “Bacillus
a@@ohq cienss and %rthr or Insect”. Regarding B. amyloliquefaciens QST 713, no
effects on non@rget throp % oth@h s were identified. Since several studies had been
@amed out 1dent 101(@ al $trol agents against various pest species, also Bacillus strains
were 1dent«1{1ed w h were ac agasist pathogen insects. However, host specifity is strain
spemﬁc it€an be &9 clu that"sgme B. amyloliquefaciens strains may have effects on other

AN (pathogenlc) 1§ct speeies, al t@s is not consequently transferrable to B. amyloliquefaciens
strai QST 71 e c@alls on the literature search, please refer to [JJJJJl| (2015), submitted

in @mt II%@

@N? b@s an@ am@ﬁquefgens are ubiquitous bacteria with a worldwide distribution, and were

S isol frqm a l@variety of plants, environment (e.g. soil, thizosphere, maritime ecosystems),

v anfpals sects. Several of these isolated bacteria are described for their antimicrobial activity or
Q§ §élr po@ntial far use in plant protection against pests or plant pathogens. Some of them are already

SCIS C tab to 1 d

gistered as active substances and have a long history of save use. Thus, bacterial species as
Bacillus sp. are often screened for their activity against pests or diseases, were alternative control
strategies are needed. In some cases, these strains were isolated from the direct environment where
the pest occurred. Other tested strains used in screenings, are already registered as active substances
for plant protection, as B. amyloliquefaciens QST 713 (formerly designated as B. subtilis QST 713).
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Thus, several studies were identified which evaluated the efficacy of B. amyloliquefaciens QST 713
on other pests or diseases, or to identify toxicity to non-target (beneficial) species.

In the course of an evaluation of alternative fungicides against Apple Scab, the efficacy of Bacillus
subtilis QST 713 (Serenade MAX) was compared with a standard organic sulphur/lime sgfphur
fungicide program and a non-treated control (_ et al., 2011). Therefore, the x&?lmu Ry
labelled application rate of 3.4 kg Serenade MAX/ha was applied. No t@&city effects o the pest
species European red mites, two-spotted spider mites, white apple leathgpper and potatdJeath
were detected. Serenade however appeared to have indirect negative impacts on @,e cc@@ of
damaging insects when compared to the non-fungicide-treated contro‘i% . Q & %@@
B. subtilis formulation Serenade was also studie@or its potentsé\\fuse in stra\\y}e ‘Production

. . @ . e . @
against powdery mildew (- et al., 2008). Wﬁﬁn the same dy a momto of entlgig@de g
effects on beneficial predatory mite Amblyseiug andersoni and@fticacy agains\\tg ep etrd@ychys ©
urticae were evaluated. It was shown, that Sé8enade neithe@screased popufations o hy@wago
mites, nor influenced beneficial predato@te populationsSSeréande t@efore@ﬁ/as regarded §§2
for the ecological balance of arthropods fgtrawberry hous\e@ % @
The beneficial mite species Amblyseits andersyii anddhe pafasite mite spe@ Tetfayychuswrticae
were also tested with Serenade ( @ al., 4). &gﬁen @ﬁed apthe recomm ed field
concentration (RFC) no effects wetg obsergpd for @is B. dyloliqu ﬁzci@ fom@tion@ SN
B. subtilis QST 713 fomulatio&%hapa%ay ASWis tes aga&% adul®and larvae of the
coleopteran species Halyziin@yocctrellids et @., 2%@3 Haghziine goccin <)
known to reduce powdery ewﬁ%cons tionc¥he u'(g; btilisFormufation applied directly
to the dorsum (0.5 mL) @f eachgndividyal at ‘d-conceantratiopyof 13 g/ .su&l@s and the
mortality assessed. No@igni ant differencgs, wh omp@ed teythe ocgptrol “were detected,
indicating that the riskgpr t{lisgoleop@’an sg@?)es is@gry lo
Non-registered Ba@s sp. had begn isolate form>Tunes@n olig, tree habitats @d tested on their
larvicidal activity on %@ve p Pr; ole@y, Palja%ta @éonalis,@Hyle@gms oleiperda and
Phloeotribus s a@i)abaem es et a% 2012) Bacibys’ sp. \re alent in 81% of the
samples taken rand from oliv ¢ haldtats, firmjng the natural @ urence of Bacillus sp.
The most (@ﬂrin cie%%re Paenib@s pdl}gnyxaié% Ba&llus bimevis. Entomopathogenicity
on insect@rvae was o howpor Badillus ingi@sis sup@. kurs%%kii, Bacillus licheniformis,
P. polymiyxa alé%. brey ut«:é\% forB. subtif® ¢ & @
B. sybtilis one of'the bacterial §pecies ig&ated ﬁ%m tlne pgﬁessionary moth Thaumetopoea
i amp@when@valua@m pal tial%&@con@ ag W ag@lst this pest (- et al., 2008).
%oweverq@fo ins%ticid@)effect%on T& oca@ were 3

S R R
&@ To identify@@ﬁcrp(@nﬁm&ﬁ@'wecti@ po%e?tialo a@mst the olive pest Bactrocera oleae, a
total of @ﬁ bac@ﬁal s@ms frof@ vari Oy ecod&gical n@‘jﬁes were tested (_ et al., 2012).
Bioassads with bactegal strains am&. old&2 laryae identified one B. subtilis strain (Abs3b),
showifig 99% W@ﬁrta@y. Ftéﬁ? this¢strain the”crude insecticidal toxins were extracted and
test@d on tHer larvggidal ;1c§i%ity. e hig}@t morfétity was observed at pH7 (LCso = 25.8 pL/mL).
B@ubtilis%PC@@as a N don i gainst the 3rd-instar larval stage of the fruit borer
Q\@ﬁelocoverpa armig@in @‘\xﬁ et al., 2014). Seeds and roots were soaked
in a talc-bage fron@ation contai 2.5:3 x 108 CFU/g. 46 days after planting, leaves were fed to
the larvaéCMoroser, a figld trigison t %@to plants was conducted. It was shown, that B. subtilis
effectivély contedt dot@ fruic@)rer %&eld (55%) and larval mortality of 53% was recordet.
However, both fﬁcg?@ and @oﬂali%@/ere much lower than with the pesticide control (carbendazim
+ q&@alph s) and @jth Badyeria b@siana application or in combination with B. bassiana.
@mst&o on worn%;\’Spod@)tera littoralis, B. subtilis NRC313, isolated from soil of cotton
«f 1ds teste@)(El-Salam et™ad, 2011). 3rd-instar larvae were fed with leaves dipped for 2 minutes
@in cellsuspefidions @P'three B. subtilis concentrations: 10 x 108, 5 x 10® and 2.5 x10® CFU/mL.
§ P werd\fed fofa 2 day period with treated leaves. Mortality was about 100%, 79% and 21% for
& a oenti&ied concentrations. LCso was calculated to be 3.3 x 108 CFU/mL. Hoever, total
N Gmount 0 ba@al intake was not estimated and trials were not conducted under good experimental

@Qpraxis (GEP).

Since members of Bacillus sp. are known to produce metabolites with insecticidal activity, some of
these analysed or non-analysed substances were already tested against a wide range of pest insects to
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identify alternative substances for pest control. - et al. (2012a) studied the insecticidal activity

of a lipopeptide biosurfactant from B. subtilis SPB1 against the Egyptian cotton leaf worm
Spodoptera littoralis, which causes considerable damage to many crops. The authors showed
toxicity with an LCso of 551 ng/cm’ of the studied biosurfactant against neonate larvae of S.
littoralis. However, the biosurfactant was not further analysed. B. subtilis SPB1 biosurfacta as S
also tested on its histopathological effects in the midgut of the Mediterranean flour moth estu@@
kuehniella (et a1, 2012b). Tt was shown that the most frequently effects Woye cell
vacuolisation, microvilli damage and epithelium cell contents passin&to the 00-} lu
Nevertheless it has to be considered, that effects can not be transferred {@B. amylolzqéfaczen& ST
713 due to the species difference. &

A crude mosquitocidal toxin (CMT) produced by B. subtilis sutgbf subtilis B-4%
mosquito larvae (il & Mannomani, 2008). substance w@ obtained fro@[’he free bgbth
by acid precipitation. It was tested against III instar larva %d freshly nf@ulted-piipae the

mosquito species Anopheles stephensi, Culexgjpringefasciatusand Aedes ae@?zz It @s shadn, thét N
developmental @stage

the CMT was active against all tested speoi%s but LCso df@red twee
species. However, the substance was no her analysed%Toxw@i of B ilisOn mogguito l@'ae
was also confirmed by - & 2013) «¢hen t&?ng babterial gells against Ar@el@s

arabiensis. Adulticidal activity of @>biosuzfactant,from &B sub@ . subtilis, containing
surfactin as main component was t ted O@qosq@/mo pheles st@hensz ( t a@u).@&
this surfactant a LDso of 16.13 m& It n‘msqultgwas d%cted @Q @

On the other hand, B. subtzlzs sl&\m to @:cur &turall@% mgsyuitos,

isolated B. subtilis from A aeépm a@wdete@d th*,prev@nce @1 ticulum of the

mosquito gut by PCR ana ©
i gy P e
@ O S
Since Bacillus subti %@He u&qultou@acte and Worldwi dlstr@ltedﬁme%s studies report
the prevalence of illus §e01es@1 insects, without ¢ @ng t@xic effects SofDinvertebrates are

was\?sted

@

=
<

007)

described to harbour co ex mifebbial Sommufiities w1 nu b of 1 ' mL/L microbes in

the hindgut (“ (200 tilis d%beensze ecteﬁ@q ter guts where Bacillus

sp. can reach titres %/L in &u@& ess tlal for?he d1g§1fn of polysaccharides
\ "\

etal. (20 @stu & the &robm@colm@anon o®ﬁve sand fly species and reported

'on oY’ B. subtilis s&alns f&m mrd@t but@mt frofh, cutig - et al. (2009) isolated
NS RS .

the %ut Q&the etbeaQ cante Qdnticarsia gemmatalis), a key pest of

an. Kgom th@/lrewﬁl Ag@& es ll@ams 110 -§ grlc%ural pest of various vegetables and

Tuits, B llus S ne@to er miproorga s we isolafed ( et al., (2012).
B subtilis h lsow tob pre lent ig-tHe gb&@fthe cola nut weevil,

N -lnl\@erla( RN

K D
In c@ Bac s sp. Vare @iqultoQ \x@ldmde distributed bacteria. The use of
B. amyloliqgugfacienssand btzlfs%as act @sub yices for biological control of pests and diseases
i@ ne @hus ) erabpublic t1 s re mlnatlon of Bacillus sp. strains for the control of
ests and diseage§; wh alter ves tégs @ products are still not registered. The identification
% numerous ublicatiois d g witfPthe i 0 fation and identification of B. subtilis is therefore not

@7 unusual. S&% al pu@rcatlons (not@ stafed please refer to the literature review report, submitted
under PotgpIIM dea@mth tl %nsee& al activity against mosquitos to identify sustainable and
effectivéSmeth or-the cont®d! of #Psquito-transferrable diseases, as Malaria or Dengue fever.
These studies entiffed B. subtilis @mes with mosquitocidal activity. Nevertheless, it has to be
ered ghat tggjeity @@ arthr@pods is in general strain specific. Moreover, phylogeny from
@ l li efa s QSTR713 @learly differ from B. subtilis (please refer to Annex II, Doc 1IM,
nt IBM'1.3. 1y %, 'S
eless @ome cles studied the use of B. amyloliquefaciens QST 713 products against other
di ,a‘}; er C eration of their toxic potential on non-target arthropods. Compendiously, the
igapact eneﬁ%&al organisms as predatory mites, or coleopteran species is very low.

<§® Cited references (abstracts):

Report: 1M 8.8/06 — || | | . _ . Bl = V. (2011), Alternative Organic

Fungicides for Apple Scab Management and Their Non-target Effects
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Published report
HortScience, 46, 1254-1259
M-518628-01-1

Abstract: A major challenge in organic apple production in humid production regions @he
available fungicide options for apple scab [Venturia inaequalis (Cooke) Wint.] manage . The®y
standard sulfur/lime sulfur fungicide program can be injurious to the>applicator, @Be~ ap
ecosystem, and the apple tree itself. The objectives of this study were go>compare the %fﬁcac@
three potential alternative fungicides [potassium bicarbonate (PB), geem oil (NO)&an llus
subtilis (Bs)] with a standard organic sulfur/lime sulfur (SLS) fung ide program an@a nor@reatecd\\g
control (NTC) for management of apple scab and@ evaluate potérltral non- targegﬂ p&% on pést
and beneficial arthropod populations. The five tr ments werelred to ‘E t array d
in a completely randomized design with five &ngle -tree replr@t ons at the Wn §
Horticultural Research Center in South Burliggton, VT. Fu 1des Were a @ed w1t
drip using maximum label rates. App ﬁ; began on fﬁ Apr 2008 aky
continued on approximately a weekly dule throu he e f June an hen e W S
through 23 July 2007 and 17 July 2098, resp@ﬁﬁvely e stapdard enﬁ«@sulted’\&m the
best scab control in both years. The treatfhent iduced foliar frult &mpared with the
NTC and the other alternatives at the end @The 2098 groyng sea had 1®ctrc@ ctiyity
However, both the SLS and NOstredtménts had&sadv@zages 4§§Iudn@ hytotoxic burning r'\fz’
fruit and/or significantly morgsrusse } on thg fruth arv@& In &ach ye@éf thestudy, “\
more of the alternative treat nts E&rcul @sulted@n h1 1ns damae’than the non-
ed that P

fungicide-treated control s re ch ) 0 Qyot offesadvafitages over
the standard SLS ﬁmgl program in org app duc so@ases Offer distinct
Ny
disadvantages in ter of targ%lmp@ ical &games assium’ bicarbonate
(Armicarb “0”), llus ~qubtili erenfidte ), 01 (Trllc@/) %ﬁur (Microthiol
Sulfur)/lime sulfur%MlllQ&ere ur)
9

Report: 1IVE'S. 8/ - - Y

(2008), In@atm 1000% 1 agen S 1n awbegry po ry %&ﬂdew €0 rol strategies in high

tunnel $ ng systems @
Publis repc@ °\ N - @
Crop@rotection, 27, 622— @ > @ @ @

R
M 006¢§1-1© @ N & @© ©§@
% L2y © i~

@\Abstract @wbe@ pov@y mildew isG serio@® drse§e and its control is based on chemical
fungicides. @he eft@cy of alt ives to@qemléﬁl fu es was evaluated and their integration
into str s agal ainst s berr@pow% mildew to éuce pesticide residues on fruits was also
tested, %B’rcar%r:ates weral oif§” Wereg)oor% effective. Biocontrol agents (BCAs), like
Ampe%)m yeasy] zs@ Bdey lus ubtilis and Trickoderma harzianum T39, controlled the disease,
bu §® !@er exgont tha hem@l fyn@mdes @Vhen BCAs were alternated with chemicals, a
fican n oﬁ@emlc ungl@}’e res@es was achieved while maintaining good powdery
ildew control. the é@%t d str@egre {Bereased populations of the pest Tetranychus urticae,
nor had srd@effe on th ben ial atory mite Amblyseius andersoni populations and,
conseque@ th&%can b*e%regar as s for the ecological balance of arthropods in strawberry

"> greenhotises.

@ L
R (@t 8 — .. B B 2004). Evaluation of

geffe% f bi ontro&ge%@BCA) on the beneficial Amblyseius andersoni and the parasite
& 174

ar@hus uf@icae
o @wprs B(%ﬂletlr§ 193-196
& @044@1-1 "N

e .

{Abstract:  The effect of commercial and experimental biocontrol preparations (AQ 10, Serenade,
TRICHODEX and Beauveria bassiana strains B1 and B3) and of some fungicides (Ortiva, Tiovit
jet) were tested in laboratory trials on the predatory mite Amblyseius andersoni Chant and on the
spider mite Tetranichus urticae Koch. Direct and residual toxicity tests with females of the
phytoseid showed that all the tested BCA based preparations and Ortiva are harmless (<30% of
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toxicity). Tiovit jet (31.61%) was slightly harmful. In contrast, the reference Pyrethrum showed a
high toxicity level (100% mortality). Moreover, the tested BCAs did not interfer with the 7. urticae
spider mite populations, neither in term of adult survival nor in term of demographic parameters.

Report: 1M 8.809 — | NN BR. v o. B . 2010), EffeQ@ ©©

fungicides on a mycophagous coccinellid may represent integration failure in disease mana%lent 93

Published report &

Biological Control, 54, 292-299 @ o\@

M-518665-01-1 SIS
&% @ NS

Abstract: The adults and larvae of halyziine c‘%@nelhds (Col@%ptera COCCI@’IId alym@? @
are obligate mycophages on hyphae and conidia of powdery n@ew (PM) (Er@lphal@ fungithat é
are plant pathogens warranting chemical cogffol in many tuanaged systems: The@msec@ hav¢
been observed to reduce PM severity thro consumption¥ungicide a@;catlo&s howewer, may
interfere with this ecological service. commercmtl\funglc@es wereNopic y applied to@he
mycophagous coccinellid, Psyllobora, vigintimaculata & the&l?borat(@’ to g@ e Qoﬁtact tg% ity.

In order to detect interference 11@ e figld, pep atlorg ens@’ of rally occurring  P.
vigintimaculata was assessed wegkly in ort Cald®rnia @eyard Viti. nzf@%ult%af

“Chardonnay”) over 3 years in % 1ono siplie r) sev§y and 1n theQresend@of
various fungicides. Wettable sulfur was tOXI@to adi in t&sg ory, Yesultipg in ¢ ete

cohort mortality 24 h aft app&&atlon% opieal ap%@tlon of trobifarin - fihgicide
(trifloxystrobin) and a demé&hylatitn 1nh1b<®r mnﬁlde (@yclot@il) resp¥téd inggignificant
adult mortality. Rapid a compl@é larvat m rtﬁﬁ‘fty obse@d in, lab toryigf?%:r contact
with wettable sulfur and Thyclabutani @here al after{cbntactwith the PM-
antagonistic bacteri@&wﬁ%s sub yar @ensit é@ P. v zntm@@ulat&xwas reduced in
vines receiving appli ations Sf sulfir and myclobu nil,,€¥n wken co%ldermg@le covariate PM
severity. The ml%oblal gonéj&re@myces@dzcus&dld @mgm@ ntly @ffect insect density.

Our study questrons the” integation che 1ca1 d@ease mgnageﬁ@ﬁ v@wnaturally occurring
mycophagous agent@son@agric al sgéms @
v NEE IS

N
wero 10 . —

), 1 (%atlon of enggpathag)emc Hus gpm aﬂ*@dynamlc olive farm and their

pa enlcl§o le dopter and opt 40 in t pest
§1 Rdoptegge o . 2

S no ect urvi

shegeport: @?)7 \ @ y\?
@rop PI‘OtGCtlgélﬁ 31, Z%ﬁ % @ Qr
N
LEM-520066- 872»@1 N @ § N \5

Abstr The%cc
was déermi by exathini &75 saffiples from ol ee (Olea europaea L.) habitats. A total of 40
Bagillus is cha@:terl acco eir phenotypic, physiological and biochemical

pétameterS) Is @s o §lélsle spegles %@lllus@ubnhs Bacillus mycoides, Brevibacillus brevis,
%aembaczllus MR Bac@ lzc% iformggs, Bacillus sp. (1), Bacillus sp. (2) and a standard

ce of%é’aczll nton&ggmc bacteria on a Tunisian biodynamic farm

rain Btk HP;1 we sed @parat in fe&ding bioassays on fresh artificial diet against larvae of

lepidopter Pm s ) an@alpzm unionalis (Hibner) and coleopterans Hylesinus

% olezper hlo rzbu (tar oides (Bernard), which are olive tree pests. Larvae were

N successfu ly regred o \an arti 1al $ with 25 g powdered olive tree leaves. Compared to the

contgp} data, only@ an@ the K lates of B. licheniformis, P.polymyxa and B. brevis were

e opatho®eni ortality assessed 7 days post-treatment showed high mortality rates

Btk\p Tepi teran 1arV @6.6% for P. oleae and 80.9% for P. unionalis) and low mortality

@gam@oleogg@'an %ews isolates showed high mortality rates against P. oleae (up to

Q@ 67.9%). B. lic emfa@us 1solates caused up to 59.2% larval mortality for P. oleae and 43.6% for

%, Pgidion Highiest coleopteran mortality was achieved by P. polymyxa isolates (up to 55%).

) Acord f§ 6S rDNA results, isolates of each of the three entomopathogenic strains were

Q milar. Protefs in the strain supernatants were toxic to P. oleae larvae with LC50 values of 10.0

(B. brevis), 12.5 (B. licheniformis) and 37.6 ug/ml (P. polymyxa). Also, P. polymyxa showed an

LC50 of 12.4 mg/l against P. scarabaeoides. Our results suggest that entomopathogenic Bacillus

present locally in the biodynamic farm could be used in biological control programmes of olive tree
pests.
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Report: 1M 8.5/11 - [N I N BN 005

Isolation and identification of bacteria from Thaumetopoea pityocampa Den. and Schiff. (Lep.,
Thaumetopoeidae) and determination of their biocontrol potential

Published report @ @

World Journal of Microbiology and Biotechnology , 24, 3005-3015 Q\ Q§

M-520064-01-1 S @ )
@ & N

Abstract: The pine processionary moth Thaumetopoea pityocampd\(Den. and S e of@

the most harmful insect pest for pine species in Mediterranean ¢duntries including Tu>
objective of the present study is to find a more effgetive and safe @yological co gage galn @

pityocampa. Thus, we investigated the bacterial ra of the pe§Rinsect, colle fro dle
Black Sea Region of Turkey from 2003 ‘s 2004. Ba on morph ical, ys1c@ ical
biochemical and molecular methods, 14 difi ent bacterial @ ates. were dQerml d. The fdentif

bacterial flora of T. pityocampa consis bacteria kelongin the @nero@cterla@jae (T
Arthrobacter sp. (Tp2), Staphylococcus” spp. ng3 10‘)\Baa@s su@hs (Th4), S&@‘ztla
liquefaciens (TpS), Bacillus thuringiggsis s oni {IP6 an w 14), a@acrystz}ﬂlfero&%’form
Bacillus thuringiensis (Tp7), Staphy cocm@ cohn@ Tp§ { s aczzche@j’or (Tp9 aczl us
pumilus (Tpll), Brevzbacterzum%p (I Baczl lex Tpi3). A sme
conclusions of conventional a oleosgﬁr tes£§ pl ( tero erLac e), T (Arthrobac \qis\ sp.)
and Tpl2 (Brevibacterium $@) wgre. ass ‘hovel @cterm\lﬁ speci Iso@e Shad a
promising insecticidal effe@ %

10 days).

1nst arva%@ T oca@ (u 70 @noﬂ%ty within
Q P
@ @9
Report: IIM 8. H&
tilis strain agalnst

% -
-, AS, &S.K. 2) @10001 pot&Qtlal Bac@us sub

Bactrocera oleae; Q N
Published repott % % § @§ IS ‘%Q @
Annals (ﬁerobi@@y, 62721122 5 @6 SO UEEN

M-53033@01-1 &S §F oy O 5

S (O N S @
Abséﬁ> @thhm ‘ﬁ?e M@hterr@n ba%gn est 1nfe 1on ®f the olive tree especially by
B@ocem@ﬂeae@ a sefidus é@nomlarobl stu@, we have isolated 115 bacterial

%rams fr@l varidus e@oglc%nlch and t d thelr ability to protect the olive fruits against
Jpactrocera o e Agieng t strains, culture at t%S) of one bacterial strain displayed

&@ the highest al m é%nd Wa den 1 d as Byicillus subtilis by 16S rRNA molecular
analysis. ° rthei[ ara@t@;lzatl of the,CS of the illus sp. strain showed that the highest
insectigigdl activ t thisd 1nsta@rvae&

curg at pH 7. Our results indicate that this bacteria
strain@pay be ~\o rospeetive @na}m@ in p% cont@rograms
v

O
- I B 014),

@
Rort: © Hl\§8/13
%}ombination of endophiytic veria for the management of Fusarium wilt and fruit

borer in tom S
Pubhshed@port \ @& N
¥ Pest Maniig Sciy Q%o 1&}2 217562 $

M-5 346011 @ S
Y %% &9

s@Str

@B und@ f the approaches for biocontrol of pests and diseases have used a single
& b1 trol ent tagonist to a single pest or pathogen. This accounts for the inconsistency in
{*’ rfo@a cedf biocontrol agents. The development of a bioformulation possessing a mixture of

Q@ droag en@’coul e a viable option for the management of major pests and diseases in crop plants.
QResults A bloformulatlon containing a mixture of Beauveria bassiana (B2) and Bacillus subtilis
©® (EPCB8) was tested against Fusarium wilt and fruit borer in tomato under glasshouse and field

conditions. The bioformulation with B2 and EPCS isolates effectively reduced the incidence of
Fusarium wilt (Fusarium oxysporum f. sp. lycopersici) and fruit borer (Helicoverpa armigera)
under glasshouse and field conditions compared with the individual application of B2 and EPCS8
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isolates and control treatments. In vitro studies showed a higher larval mortality of H. armigera
when fed with B2 + EPC8-treated leaves. Further, plants treated with the B2 + EPC8 combination
showed a greater accumulation of defence enzymes such as lipoxygenase, peroxidase and
polyphenol oxidase against wilt pathogen and fruit borer pest than the other treatments. Moreover, a
significant increase in growth parameters and yield was observed in tomato plants treated w1th@
EPCS8 compared with the individual bioformulations and untreated control.

Conclusion: The combined application of Beauveria and Bacillus @olates B2 aPCS@
effectively reduced wilt disease and fruit borer attack in tomato plants. R&ults show thegpossibj
of synchronous management of tomato fruit borer pest and wilt disease ifoa sustamablgnanne&

<
&% 'O c

N
g 1+~ I, W . 51 o

Bacillus thuringiensis and Bacillus subtilis @gainst the cotfon’ leafwormxSpo do@a i aliug&

7 s

(Bosid.) larvae. @ S . Q < @
Published report N R @@) @ & o @}
Archives of Phytopathology and Plant Pro ection, 44, %@’215"\ (0 6\ Y 2§
M-529977-01-1 S &2 S S S D

A
Abstract: The biological activigie$ of"two spsies ﬁaoteri@%solat@ %Oll of @ton C‘:Z ds

identified as Bacillus subtlll@stral NRC3 (BS and?%Baczll thuringiensi; traln
NRC335 (BT NRC335) w eval%a,ted nst % thlrd\]arval tar @the on leworm,
op

Spodoptera littoralis (Bo& dlff B gen acte RC&3and BT
NRC335 contained 10 108 /ml and sed m@sahty 10&2 @@% O the above
mentioned strains, respec @Co trati X IQ to

%@:ell/ml of strains BS
NRC313 and BT NREA3S. %s@re applied to B lars@e Lerl%? 3 x 10 and 108 cell/ml
respectively. The thfluenge of e ure o toxi oncen&atlon nifegigd in terms of decreasing
the adult emergegce an@d prologigatio theqineratlon pé@d % per eq@age of larvae that
survived and stcceeded to pupate ingreatsed bysdecredging thée onceqt atio e longevity of adult
emergence ;gat resute fro@ larva®treat ith @czlld&subt is werg @i 0.51 and 9.0 £ 0.63
days at 5 Q0% and®.5 x cel the:l% ompa {rad with9.8 @N7 in control. The results
1ndlcate at Bag cillus ilis %@s more e@an B@lllus thurm giensis. Field applications of B.

thurin @ su% S anNeldm achi d{'u reduction of the cotton
leaf e Spo pter‘%{%]ztmr in cl&ger p%lts und 1eld genditions.

@ @

= ®ep0rt 88/ 2 é_, .
12a), The ct 0@6 B lus subtilis SPB1 biosurfactant on the

& midgut h ogy 0 %dopter@ttOK& (Lepz op ggz Noctuldae) and determination of its

putatlve%@c pto&

Pubh@f re @

Jlr@ertebrﬁ @@9 18:;56 N @Q

M33010%01- 1©© @i@\ >
8 & 4

@7 Abstract:, $PB1 @ a B%llus@tbtilis\{&sﬁtrain producing a lipopeptide biosurfactant. The

insecticidé>activigy of i~ bio factag as evaluated against the Egyptian cotton leaf worm

\y\’ (Spodoptera Zztﬁ zs) ed tox@ity with an LC(50) of 251 ng/cm(2). The histopathological
chalrli;es occurfed in @;r)e 1a l midgu? of S. littoralis treated with B. subtilis SPB1 biosurfactant

esicle form. inthie apicadregion, cellular vacuolization and destruction of epithelial cells

we
@hei ndagigs. Ligand-blogting experiments with S. /itforalis brush border membrane vesicles
wedbrndin, SP% blos%&ctant to a protein of 45 kDa corresponding to its putative receptor.
@%F he Jatter d1®rs insmtolecular size from those recognized by Bacillus thuringiensis Vip3A and
& Cr toxd @\only known by their activity against S. littoralis. This result wires the
*o tcatidp f B?S;l tilis biosurfactant for effective control of S. littoralis larvae, particularly in the
Q@ & ses witdre S, @toralls will develop resistance against B. thuringiensis toxins.

& report v 5916 . I I N
I 20 12b). Histopathological effects of Bacillus subtilis SPBI biosurfactant
in the midgut of Ephestia kuehniella (Lepidoptera: Pyralidae) and improvement of its insecticidal
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efficiency.

Published report

Journal of Plant Diseases and Protection, 119, 24-29

M-530121-01-1 @ S

Abstract: The present investigation aimed to throw light on the effect of Bacillus subn%\SPBlé§

biosurfactant on the third larvalinstars of the Mediterranean flour moth, stia kuehnielll un@

laboratory conditions. The toxicity of this compound was investigdted with em hagls

histopathological effects in the midgut of larvae. The tegted dose

stronghistopathological disturbances in the midgut of this pest. «{hé most fre u@tly (@ervetg

effects were cell vacuolisation, microvilli dam@nd epitheliygs cell content‘g\pass%\l to @

midgut lumen. The present study was also extenddd to improve ¢hg insecticidal getivityded the &

biosurfactant against E. kuehniella larvae thtgugh optimis fion of the pHof thezpiosu tang%

solution and the incubation temperature u51entral Com@glte Design. experimentgl resultgy

were fitted to a second-order polyno -O- odel that yiclde det ina %’1 co fﬁc1en Sof

R? =0.998. The optimal insecticidal actlcondmon re f% eratugg C

and pH of 6.66. The predlcted andobgerved €gSponsey 00 4vzg,g mgﬁd 1'82.57 n§wmg ,

respectively. In comparison to the or1@nal &@folev@ 30‘V cre as d@’ame% %
S

& <
é @
A M&%OOQ©M0§MO &Aﬁplcldé§xm
S

Report:  IIM 8.8/17 —
production by Bacillus subtiliss

Published report 5N & @’% @ @ @ ©
Biological Control, 44, 2@—247 6 @) @Q O\W\?
M-530103-01-1 @, @5@ RN @Q $ ©© Q)
RN @ @Q SIS

&
Abstract: A strai% of By zl%btili@xhibit@ mosci%lto @'1016‘&@3’}1d p 1c1dal activity was
Yy

identified as B\@s’%bnlzs ubs btil partial gurd sequgtice tu%@ the association of
growth and sporulaties prod @e mogy 1tog§ial toximand t@ usceptibility status of

different presented e. The pupd)'stages of Angpheles stephensi, Culex
quinquefg i [L@ (ug@% 3 and 1@8 res&ctlvely] were found to be
more sﬁtit&to t osq mdal@xm (," V T) than larv@ stages [LCso (ng/ml) 19, 23
and 3@ res %gtlvely}gwnh An ste, ﬁ ﬁig thesth ost ep l%spemes The LTso of freshly
m of 1@ step ed to g/ml) dosage of CMT, was found
to Maximu b10m pno tion Qvas a@eve%& 48 h (15.46 g/l) and maximum
@oductlon O%le C 24 h?@?IE g of gfgwth. Mosquitocidal toxin production

@was found t& be aﬁlate ith wgetat;(@row%@of th&organism rather than with sporulation
AN since the, mqull& al activity was 1m& afterthe dagphase and the maximum mosquitocidal
act1v1ty@ obt&ined @92 r@ch eaglier &1 the nitiation of sporulation. The mosquitocidal

toxms@ btilis dbay be%a prq&@étlve rn@ve in mosquito control programs involving
bacteri 1b1 101 @ @)@

N

v

eport IH\@ 8/ 1@ (2013), Evaluation of the potency
f some ent@yopat@emc @acterigNsolatedofrom insect cadavers on Anopheles arabiensis Giles
(Order: D@hem F 1&&111010@ m

ito larvae in Nigeria.
%,  Published repo @

African Jouma@f m1®b10%es&@h 7,4877-4881

M- i@@om%og 1 Q

‘”\a

§ N
& strace: T 1ab tory “Raluation of larvicidal activities of some bacteria namely;
Pseu@pmona aerugiiosa, Bacillus polymyxa and and Bacillus subtilis was assessed against the
fou?@ instar of Anopheles arabiensis collected from South West Nigeria.
@ @ncen@on arging from 1.3 x 107cfu/mL to 6.5 x 107 cfu/mL were tested on the larvae for a
Q eriod o he disparity in the activities was monitored with B. subtilis displaying the highest
@@ act1v1ty in both the second and fourth instar with LCso of 0.865 and 2.361 mg/mL respectively. P.
aeruginosa showed LCso of 1.931 and 4.205 mg/mL while the least activity was recorded in B.
polymyxa with LCso of 5.776 and 7.403 mg/mL. There were significant differences in the LCso
value of the bacteria on the tested instars. Values obtained from the fourth instar group were
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significantly different from those obtained from the second instar group in all the treatments.
Finding from this study show that B. subtilis may be a potential biocontrol agent of A. arabiensis,
the main malaria vector in Nigeria.

Report: IIM 8.8/19 — - - K.P. _ (2012), Mosquito adul@al

activity of a biosurfactant produced by Bacillus subtllzs subsp. subtilis.

Published report IS @ @
Pest Manag Sci, 68, 1447-1450 @ S . N
M-530108-01-1 % ©@ @Q\ %
Abstract: . X

Background: A biosurfactant, surfactin, produé@ by a strain @§Bac1llu5 sul@s z§\ sub@% @
(VCRC B471), was effective in killing mosquito larval and | stages. As@t wasJgthal £o2the
non-feeding pupal stage, it was presumed tha@t could kill t}Q adult mosqul@s alsd@n th1® udyss,

the adulticidal effect of the biosurfactant ~\ assessed in lab@jatoryamstQ malarfe’ Vec 1@
Anopheles stephensi. Q,;@'

Results: The biosurfactant surfactlg;g\’separa@d fro @w %Elre &@rnat@ of @%’ pro@wn

strain, showed mosquito adulticidal aCtivity vhen tested as g alo&@om 2 (ULV) spray %a Peet-

Grady chamber. Knockdown activ % and tahté@ere oy d to tagrease W1th1 eas @ rfa@@n

dosage. Knockdown dosage (KR) and dethal dosage (D) werk calc d by statisti

The KD(50) and KD(90) d(@@s wgr%%lo 7 d 2& mg&m(-3)e Qspect y The LD&, and
fa

LD(90) dosages were 16.13 39@%1 mg my- ¢ average draplet si tilis ctin
was 17.5 £ 1.07 um. @ @ @ @

o N
Conclusion: The prese%?stud indica afes tha he blo@\facta@urf , pr diced Bq?&B subtilis
subsp. subtilis (VC % oten@a bi Iticide for V $pjay agaihst malaria-
transmitting Anoph steph@nm %squltog@\)ﬁThlst the @ﬁ rep%rt of a squiéxg\adulticide from
a microbial source®v & & &
© O

Report: TIVP 8.8/28 , -
-, A@v . (2007), First isolation

of micr anisms froff the N dlveﬁiculu@ of Aedes aegypti (Diptera : Culicidae): new
O

perspegtives f ac@la as&matmn@ &) N @

Publi§hed report N @ >

& N
M Inst @wald@ruz @2 9&6@24 & & ©§ @

o,

@§ 52006801-1 2 S S @ o
< SN
& Abstract @Ve h@/ for the fast tun@that e v @al diverticulum of the mosquito gut
(1mper le swgar st e or@n) hagbors ﬁucroorg%nsms The gut diverticulum from newly
emer‘g@%@and %(])n -fe edes;%z 24y &r@as d1@ecte©under aseptic conditions, homogenized and
plated 1al sisolates Qere 1c%§1ﬁed by sequencing of 16S rDNA for bacteria
A f@yeas DNA@xtrac from Ae. aegypti gut diverticulum was also
e orme @ iR solat ere: @aczll &S p., Bacillus subtilis and Serratia sp. The latter was
e predommant $Ufou Fin Qur@ola‘&;%~ The yeast species identified was Pichia caribbica.

%,  Reporty QII ¢§§/21 @Q ) Bacillus species in the intestine of termites and other

N soil 1nvertebr
Publgglied report &

@\al %ﬁ%phﬁﬁcro ogy@lg 620-627
2518 01
& &f @ §y Q

@
g§ A@act %Soﬂ if¥ertebrates harbour a complex microbial community in their intestinal system.
&S t

S ‘Ehe tot Sumbeiof microbes in the hindgut of soil invertebrates can reach a titre of 10(11) ml(-1).
Q @@ﬂhe gut mlck§es play an indispensable role in the digestion of food and are of ecological

@@ importance in the global carbon cycle. The gut microbiota can include a variety of micro-organisms
from the three domains Bacteria, Archaea and Eucarya. The bacterial groups from the intestinal
systems are mainly affiliated to the proteobacteria, the gram-positive groups Firmicutes and
Actinobacteria, the Bacteroides/Flavobacterium branch and the spirochetes. The Archaea are
represented by methanogens. The eukaryotic groups consist of protozoa, yeasts and fungi. Intestinal
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bacteria are involved in the degradation of cellulose, hemicellulose and aromatic compounds as
well as nitrogen fixation. They also contribute to the redox status of the gut. Bacilli form a
significant portion of the intestinal microbial community of soil invertebrates, especially among
cellulose degraders. The diversity and function of bacilli in soil invertebrates will be discussed in
this paper.

o

<

@
Report:  1IM 8.8/22 —
I MR, (2012),
Fungal Microflora from the Midgut and Cuticle of Phlebotomine Sand Flies Colle(@d m@erth—
Western Iran % . %
Published report @, & % \O\ QS @
PLoS ONE, 7, 1-10 X @Q@ @@ § é%@ &

- -01- Y

M-518925-01-1 @& < S Q @@ é}

% RV e & &
Abstract: \ @@) ) \© %) @}
Background: Phlebotomine sand flies are @e Veca' Of%@% lei h@i’am paﬁrqisxfhc (mpases
caused by Leishmania spp. Little @ knov# ab the val andydiversity of gand fly
microflora colonizing the midgut og the ct@ie P ular@ there Wlittlg informayon 0@1 fuf
diversity. This information is im@am far developmeng.of Vect% Cont§5tra§§g1es Y
Methodology/Prinicpal Fin@gs: o\%VE ND €LY
sergenti, P. kandelakii, P. péfilie Fand P lepe@‘s weaugh@n
in North-Western Iran that-are lggated ng endeﬁuc foe&f vi
specimens were process@ Bag‘%}lrlal a stral ere identifi
methods. We charact@zed 39, ngal@solat rom@ cutj and@ the They belong to
six different genefdincluding icilliun? (17 Ssolate@y> Aspergillus ¢€14), &remomum (5),
Fusarium (1), Geo?%}ichm&(l) and,Candila (1). Qe iderttified 33 ram&egatiye bacteria: Serratia
marcescens (9 Gsolates§) Ent ?@bactcloacae (6), Pseu on Zuor%%ns (6), Klebsiella
ozaenae (4), Aﬁneto%:ter s %) Es®hericlger coli Asaza sp. (R.and oea sp. (1) as well as
Gram-positixg bact S sub@zs (5)and Mig ococ@§ lut% 5)i in 1 solates.

Conclusi @Slgmﬁca @nudy v1de ew data on e mickobiotic diversity of field-
collect: and s an %rst time, ew@ncﬁve presence @ Asaia sp. in sand flies. We
have llﬁg\net een ph i0logical stage{unft resh fed, semi gravid and gravid) of
sa er of é[erl Rt th%%arr tere ly Poj%‘oea sp. and Klebsiella ozaenae

bee lategl7 in Old World%nd ﬂ%pem@ he feesencd@f latter species on sand fly cuticle
@d in the fe%ale ml&g sts a@ e for'Gis a@ropo dissemination of these pathogenic

bacteria in e Egmic@reas. her experm@its ar%@equl | to clearly delineate the vectorial role
(passive or @twe,&@and flies. Q°

@&é%o@?i,\@x

S
Report 18y 5.5 NN G. I ~o. N . I
%R @99) aract@zatm@\nd Idsiitificafion of Proteolytic Bacteria From the Gut of the

V@/etbez@Ca @llar (lepidoptera: Njstuida
ublished repo & v %J @

nviron Emg@lol 3 ?078 &85 @ @\%
M- 52000@1 1 % @ @ °
T g
Abstpact: The ch&%@)cterlz@lon fid identification of proteolytic bacteria from the gut of the
velgetbean cﬁtﬁr ( eearsia mmatalis) were the objectives of this study. Twelve aerobic
he

e mgcroblologlcal

anavgobic tes of protg@lytic bacteria were obtained from the caterpillar gut in calcium

%: sein, aga@ ber 0¥ colony forming units (CFUs) of proteolytic bacteria was higher

o whel@) e bacteria ¢ extracted from caterpillars reared on artificial diet rather than on soybean
7, le@ (1 B +/- 05 x 10(3) and 0.55 +/- 0.22 x 10(3) CFU/mg gut, respectively). The isolated
§ l@terl ere g§%ﬁded into five distinct groups, according to their polymerase chain reaction-
%strlctlon fragistent-length polymorphism profiles. After molecular analysis, biochemical tests and

@@ fatty acid profile determination, the bacteria were identified as Bacillus subtilis, Bacillus cereus,
Enterococcus gallinarum, Enterococcus mundtii, and Staphylococcus xylosus. Bacterial proteolytic
activity was assessed through in vitro colorimetric assays for (general) proteases, serine proteases,

and cysteine proteases. The isolated bacteria were able of hydrolyzing all tested substrates, except
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Staphylococcus xylosus, which did not exhibit serine protease activity. This study provides support
for the hypothesis that gut proteases from velvetbean caterpillar are not exclusively secreted by the
insect cells but also by their symbiotic gut bacteria. The proteolytic activity from gut symbionts of
the velvetbean caterpillar is suggestive of their potential role minimizing the potentially harmful
consequences of protease inhibitors from some of this insect host plants, such as soybean, @fh

S

implications for the management of this insect pest species.

Report: 11 8.8/24 [N I

. (2012), An investigation on the bacterial flora of Agriotes lineatus leoptera: E@eri

pathogenicity of the flora members &% R @) & %,
Published report ©) < \v\g\ \O\ Q
Crop Protection, 40, 1-7 V Q@ @@ § é\g@

; 01- Q)
M-518924-01-1 N o é\a Q S &

Abstract: The wireworm Agriotes lin@@v (L.) (Coleaptera: @terlda 1s 10us @I’ICI@
pest of various vegetables and fruits throughout the wetdd. T ?’md an@fecn@ nd, s%fe biglogic

control agent against this pest, we m&tlgat erlalﬁora %@7 lm 5. Nincteen d1 erent
bacterial strains were isolated and identifi&d \, as P zba@s sp-Agl), Cellulpggonas, (Ag%),
Bacillus subtilis (Ag3), Staphylo %ﬁus Ag% coccu undt Ag5), Staphydococcufsp.
(Ag6), Sphingobacterium sp. (Ag St&;g ylocus p@eun &% *‘; er ggndensisQxg9),
Bacillus sp. (Agl0), Chryse cte trepiz;\ﬁ yees¥sp. ( 5‘.) ), O&skovidurbata
(Agl3), Bacillus thuringi %4) @eudo as f@oresé‘g‘ skovig jenensis
(Agl6), Arthrobacter ndavensis (%17 Y0%8 mgze@ &3 d Rsgudomonas
plecoglossicida (Agl9) Sbase@) on &onve cul @tests gandavensis and
P. plecoglossicida V@isola\f%d for t@J firs e f &A any&hsect. The 1ns@©101dégeffects of these
19 bacterial isolates>and the ad@ftional 11 1sola%s b glng@ Bagillus ge@s isolated from
different hosts were te §frd 1@r laré@e of A lm % (A.@pndavensis), Agl8
(B. thurzngzen&% and Agl9 (@ plecgglossicida) fr@tbe b@:tena‘f@tora A. lineatus, and two
Bacillus isolates (Bagcetus circulan 1 fr Ano;@ roboris and B, thurinygiensis subsp. kurstaki
BnBt fro laniqgs nucugy showed 10Q%5 mortality l@ays ggr tregtment. Our results indicate
that tli‘ﬁten 1 1solat est '\ thls@udyQ @y be@onmde d as zg)ossible microbial control

agent agdinst neaﬂQ @

Re@)rt @IIM%@/ZS - W * A§20@) Microbiology of the gut of the

la nut weevil alam@astrl olae @\ @

“SPublished re@t @ Q \
@Jlnsect Sci%2, 1:6D @ . O w\g o\©
M-52005291 - 1&\ é’ O &
% @’

act P @ave i@nwn it man@%sect@%ve microbes in their gut system. Gut microbes

aﬁ@very Empo ﬁtsect ahty d mpgch of their nutrition is derived from products of
icrobial meta lls alan@gastris kolae (Desbrocher des Loges) (Coleoptera:
@‘urcuhomd@ sug@s tha‘@ley @sess thie-ability to digest varieties of sugars particularly starch
and proteif, materi esent ota nut, Cola nitida Schott & Endlicher (Malvales:

%,  Malvacege). T is st@y o characterlze the gut bacterial communities of the kola
weevil, B. kolggr T ertam is, t@ gut bacterial community of a kola nut-feeding weevil, B.
kolagy,was characteQzed g c e-dependent methods. The bacterial counts in the foregut,
midgut and\ltind 4+ 0. x 10(6)cfu ml(-1), 2.68 = 0.13 x 10(7) cfu ml(-1) and 1.43 +

6) c l(-l) respe ely. There were no significant differences in the total bacterial

&eount glthe ff @gut, jdgut and hindgut. The bacterial species were identified to be Fusobacterium
nucléttum, Staphyl@yoccus aureus, Bacillus subtilis, Corynebacterium fascians, Arthrobacter

%, glediformis\Serratia marcescens, Bacillus brevis, Vibrio haemolyticus and Flavobacterium breve.
Q§ @’@@e majppity ofthese isolates were demonstrated to have both proteolytic and amylolytic activities.
$

&
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1IM 8.9 Effects on other terrestrial invertebrates
I1IM 8.9.1 Effects on earthworms

Since B. amyloliquefaciens is ubiquitous in soil ecosystems, intake of bacteria during ingestion of
soil by earthworms is a natural process. Moreover, earthworms are able to utilize soil microl@ at
their foods or even proliferate selective in the gut. Therefore, side effects are neghgr& F0§§
background information, please refer to the baseline dossier. @ @

S S
For confirmation, a literature search was conducted on the DIMDI datab@e provided py the man
Institute of Medical Documentation and comprised of searches 1n DLINE BI$ and®
SCISEARCH databases. The search terms “earthworm?” andgr acillus am &&quef&gzens @
“Bacillus subtilis” revealed in only few relev its. Please er to htera@e r@'ch réort @
submitted in Point IIM 8. N) @ C&©

?”\g
@ & & R
Since B. subtilis are naturally present in ﬁarmworms 11%& zllz @P acilli. Moreg
gut-associated microorganisms are respo ble for the acrty otearthwor %@ eml\;&? I'Ol,lﬂ&’l
(N:) [, 2005) L e
_ et al. (2007) studred@he p&\@obe@ thwc@m rel@nshrﬁ@)f the_ four e%gthworm

species Eudrilus eugeniae, Lam;&g)to m@’mng zsema@fen and rzony)@exc es. s,
earthworms were maintained in, fﬁ?thre &ibffere& ubstrages: cl& oam oil, ceyydung and ca gar
acterlﬂactm&nycet@nd )@t po

mill waste. Of each substrate @mg tionNas de; ined.
B. subtilis was one of the a<E%cter OVl fee @lth 5 0° /g in clay loam
soil, 1.6 x 10" CFU/g in eqw dun@and ISR IOMF in pr thou it was@hown that
bacterial populations 1n@ased@}1roug@)earthv@m p ®1cul in tl@y cast,B. subtilis was
neither detected in th@gut neg in the@erm pos@Zpt a f the estigated earthworm species

suggesting that the ‘ﬁ%estedi&opu ns were comﬁietely @ ste The sanie applied for most gram
positive bacteria 1r$r%1ud1ﬁg>B cefeus, Wity e sou@z gram%egat w@s e. @@Zebs la pneumoniae and
Enterobacter chf@ucae r@dlly ifergted he earthworm ese Q@mgm icate that B. subtilis
and probably aﬁ“bacd%do not grow AN arth m ut but ardyeadi gested

However, @con‘cr@ﬁaete&lﬁ B sulzs B dn@lolzq aczekgshow’eq ow mortality on Eisenia

foetida worms whgi® 2&14) In this study, several
microl@%oc rol s (Qn i

d bactei@) We@} estec&for the@potentlal in pest and disease
managgme ynd thérr en, onmeﬂ@ safef ag "Sand E. foetida. Therefore, 108
C L achgtgested pycteri tram:& lS B
) wagapplied (37 mL) to

, 98a and Us.a2, B. amyloliquefaciens
@fter 7 days, go mortalr glste@ wher€as lo@ mort;

% artifiéial soi whl@ E Hida were placed 300-600 mg b.w.).
3ty (7.5-17.5%) was shown 14 days of
&Q\mcubatlon 1®omp on t e untreated 3 trol mo@hty)

o,

\
Cited re@ences%bstra@) "\ 6&’ é

S @
oo 6,
Refiort: %%@> ) /OZ & . (2005), B Ballus species in the intestine of termites and other
N N
soit'invert rat \ Q ) @@

ublished re §

9
@7 Journal ofgg 1ed I\Qroblology, 1@ 62@&27

M-5189 1-1
N 150 @% @\@ Q @
il i teb@ har@ar a complex microbial community in their intestinal system.
micrgbes in the*hindgut of soil invertebrates can reach a titre of 10(11) mi(-1).
play an igpd¥pensable role in the digestion of food and are of ecological
@%mpor@ace inetie glo@” carbon’cycle. The gut microbiota can include a variety of micro-organisms
'S fro e three do@s%@ .9. Bacteria, Archaea and Eucarya. The bacterial groups from the intestinal
s ffiliated to the proteobacteria, the gram-positive groups Firmicutes and
Q§ ﬁo eria; he Bacteroides/Flavobacterium branch and the spirochetes. The Archaea are

epresented by Thethanogens. The eukaryotic groups consist of protozoa, yeasts and fungi. Intestinal
bacterla are involved in the degradation of cellulose, hemicellulose and aromatic compounds as
Well as nitrogen fixation. They also contribute to the redox status of the gut. Bacilli form a
significant portion of the intestinal microbial community of soil invertebrates, especially among
cellulose degraders. The diversity and function of bacilli in soil invertebrates will be discussed in
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this paper.

Report: 1M 8.9.1/08 — | NEEEENEEENN I s I V. N . 2007)

Diversity of microflora in the gut and casts of tropical composting earthworms reared on different
substrates, published report. @ ©©

J Environ Biol 28, 87-97 Q\ (%03
M-518911-01-1 > @ @
5

Abstract: The diversity of fungi, bacteria, yeast, actinomycetes anmgotozoa were lys @ the &
gut and casts of Eudrilus eugeniae, Lampito maurjj, Eisenia fetida-and Perlonyﬁwxca b@ﬂ
qualitatively and quantitatively as influenced %qlfferent fee@ysubstrates likevcla \Loam @
cowdung and pressmud. While actlnomycetes Streptomyalbus S. sof@uliengs’ No
asteroides, N. caviae and Saccharomonospeyia) were not.d gested by a@@of th@e spegjes K
worms, protozoa (Amoeba proteus, A.Nerricola, Pa@nec m  trickium, uglena@vm%@
E. orientalis, Vorticella picta and Trichgyionas homznzs&and y (Ca@da t@)zcal% C. krgsei

C. albicans and Cryptococcus neoformans) were Iy dtbgested@JCert species of@ngi
(Saksenae vasiformis, Mucor plumb Cl SpOLN im carr nzz \ herb@zum “Mternart sp.,
Cunninghamella echinulata, Myceti stem{g Syz@ph 0&/ um Qg emos : alar lungtas
C. geniculata and Geotrichum c%ggdldou @acterla domon@ aeru, acte@%n
antitratum, Mima polymorpha, &£iterobgcter a@oge cl%z e, f@teus %lgarls P. mixgdilis,
P. rettgeri, Escherichia coli @ap %cocu Greus %aczll@subts@ B. eroc@yci and
Micrococci) were comple@ 4%ted Certainlpther @em @vere ted fungi like
Aspergillus fumigatus, A&favusfA. ochraceousy Trickederm@ykoni (ex t bynLeugeniae),
Fusarium moniliforme @cep@y E. @gtgem@ an§1m 3 sp @nd balteria like Klebsiella
pneumoniae and M @nella%organ se multiplied dwting @trans{[ of the organic
residues through thegut of Wo The mlcroblal%rollfe@?tlon wgs more in th&asts, due to the

environment preva ng- h in tr1e &supply@ﬂnd 1ar§ @ce areg@avall@gle for growth and
reproduction Qf e mlc 1VP’® nd@;mc acid contents in

enhanced Lg:robl
the casts. §‘0 1& &

\
ﬂ%
09
(201%) Pests, and-diSease ana ng compatible bacterla and

\\\\
opat genic fungal %galns l1she'&rep rt
S@n‘uf ull%@enes@ Blo%chnol@gles ]@
- @’@ N 73 %
GM-53553 0?1%1 % > @ >
N & < S
Abstrac % est\a% d ease m@é“gens{@ using}bioc trol microbial strains is a request of the

organi § ricuffure oQa ph @ani%y altetpative t can decrease chemical inputs in the
inte cultu ystem§ BIQ% trol ba rl@f Bacillus spp. proved to suppress soil-borne

ph opat 1c fi ted S czllus amyloliquefaciens, B. licheniformis and
btilig jprov ‘§ﬂ to bgusef rotgction and formulated them as bioproducts for seed

and soil treal T pe 101 al c@rol entomopathogenic fungi such as Beauveria
etarhizium anisopliae and Verticillium lecanii are

%basszana B, bron @rtu rza

@7 known as&f 01ent or this reaso of our work was to select compatible microbial strains

of bloc@trol cteri. \md étom ﬁogemc fungi that could be applied together, as

\‘”\a mmulta%éouseatmgnts f@supsmg diseases and pests attack. Results revealed in vitro
co Qtlblhty of Bhci @ lzch ormis 77.1s biocontrol strain with Beauveria spp.

op h@gen ngi~xThese oglcal control microorganisms could be used in combination
reV n me tife pes@and diseases.

$ulr6r®nt foienvirotimental safety, the selected microbial strains were ecotoxicologicaly

tested accordih GLP principles (Good Laboratory Practices) and OECD guidelines. Results

@
§ ed tle\%% the §&lected strains were nontoxic for non-target species of the aquatic and soil
N @ cro@@a: Da%hnia magna (crustacean) and Eisenia foetida (earth worm) respectively.

QQ &
1IM 8. @ Effects on other terrestrial invertebrates

No EC data requirement.
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IIM 8.10 Effects on soil micro-organisms

B. amyloliquefaciens QST 713 may be washed to soil ecosystems (please refer to Annex III, Section
5). Therefore, B. amyloliquefaciens QST 713 may affect soil miroorganisms. Nevertheless,

B. amyloliquefaciens are ubiquitous in soil ecosystems. o
Please refer to the baseline dossier for the background information. @

N @
According to the Working Document to the Environmental Safety@@aluation o&b icr
Biocontrol Agents (SANCO/12117/2012-rev. 0, September 2012)'. tesf§assessing possi leo cts

of microbial pesticides on soil micro-organisms are not strmgentl)%mgmﬁcant f@e f@@wmg’@

reasons:
e  Microorganisms may be affected by%é)most every@lg that is @ﬁed@ the @11

Interpretation of test results is therefore often ambigu

e Risk caused by introduction of mlcm@rgamsms to th§,soil m1crob1a®0mmu§§ty is mm
because soil microflora naturally (26" yptuates in t1m nd spgice. '@ natyfal popul onsQre
well adapted to their habitat andgxhibit many #fence @écham S % der t(%ssu% eir

survival.

LN
e Soil microbial communities §how g6&id reb nce @d po&@?&tlon %e ab{e to re%ver even

upon extreme decimation gg. by methyl izpmideQ
n% \\ \ @ @7 @

A literature search has been @or &d,in the@IMDNataba@ provid d%d ‘%e G@n Institute of
Medical Documentation an, p& d of @rche@l M F§§BIOSI d SCISEARCH
databases, using search germs “Gil mitsoorg?*vand N}aczll amy quef ens’ W\? “Bacillus
subtilis”. Very few artlc% identgfed. F@deta n th@lter%@e search, please refer to the
Literature R Repiort tted t1EV 8.

iterature Review Re sumsm ed iflPoin &@ Q @ é

- et al. 012) &dwd&% 1nf@nce Pthree dlffe@ sus"eg%able@lsease management

practices on sm\l microbial co@nun@ Thégefore@ﬁpact%f co %% dment, crop rotation
and application of Giocontegl orgdbisms subt@s foﬁn{lulatlon%odl , Trichoderma virens
formulation&oil&@’d@ ha ctoni anz ovm@nt Rh Nl) were tested over three
years ¢ mengal periggion tw®> estm&oca s. B.@ybtilis formulation was applied at 2 g/L at a
rate of390 mL@ow. Ifswas shown that%comp&s ame&@nent rad rotation had a much higher
imp 3l microbial ommup AWy chakacteristi mparison to application of microbial
bl@ntrol@gents @loreover, apﬁgcatlo@f B. ilis @ﬁn jon exerted relatively minor effects
%1 both @tmg “Stes. @)cont%st cagsistent rall effectsswere observed by application of the

o Jungal microo&gams@ﬂ Vi :@xand solani @’
&@ @© O Q° é @
efac@vs 1k%port@g to p@\uce metabolites that may affect other

Nevert Mylo
m1croo@nls s (p efer to Ann@? II, Do 1IM, Point 2.7.2). Thus, produced substances are
widel esteéam§lcro plan atho,

(e.g>Fusarium sp. Phytium ultimum, Alternaria sp.)
andZungicidal po al Wz@dem(@strateﬁus @Bn-target fungi may be affected. However, effect
i$@sumelto b @uch i&%er thatsby o

chemjcal fungicides, since B. amyloliquefaciens naturally

%ccur in soils. “This Wds desyonstra % et al. (2009) when studying the impact of
@73 amyloliguéfucie NMI@ ap@a‘uon&n rhizosphere and soil microbial communities. Thereby,

20 soybe eeds were mgculat dywith, 26mL of bacterial suspension containing 3 x 108 CFU/mL.

Seeds weee incyba ed 1n e sn51 \for 2 h and sown in soil. Alternatively, seeds were treated

S with the fun@lds @l;ura A) @nd carbendazim (15%) at doses recommended by the
man@acturer To ss th \ n soil communities, cell counts on TSA media were obtained.
ove ybe 00t HY ulat on by Bradyrhizobium japonicum and mycorrhization by arbuscular

orr;}a\\ﬁ 1 fi we deter SGIL d to evaluate the effect on rhizosphere. It was shown, that neither

stru@re 0@ 1zosphere bacterial community was affected by B. amyloliquefaciens

or n tlon of soybean. However, soybean mycorrhization significantly decreased.
;@erth mm\;b higher negative effect was observed when plants were treated with thiram and

bend@’lm

©®

! Working Document to the Environmental Safety Evaluation of Microbial Biocontrol Agents, SANCO/12117/2012-rev.0,
September 2012, EUROPEAN COMMISSION HEALTH & CONSUMER PROTECTION DIRECTORATE-GENERAL
Directorate E — Safety of the food chain Unit E.3 — Chemicals, contaminants, pesticides.
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Report:  TIM 8.10/02 — 5§ BN  § BVER IS
_, _, , S.D. (2012), Compost, rapeseed rotation, and biocontro] dgents &
v

significantly impact soil microbial communities in organic and convengnal potato pr@ction

systems @ @
Published report @@ S Q\Q
Applied Soil Ecology, 52, 29-41 A\ ©@ @@ &
M-518913-01-1 @ & " R

~

& @ S S & 2
Abstract: Cultural practices such as organic @amendments, r@%ons, and usew@f bi(@cal @%trok@
organisms are regularly investigated for theig@ffects on copfrolling plant dfskases but thej ffec‘@
on soil microbial populations are often ungxplored. In this stddy, thyée diffgrent @stainable disedse
management practices, use of compost a@ﬁent, bio trol@nis s, and, ten; g@y dise

. . . : ! . RS
suppressive rotation, were estabhshedg{l potat@Jﬁeld @ at stq\zg% sitgs de %If)ere% anagement
regimes and histories, and evaluatedver tk#ee pofato cr@@ing @rsons thejr effectg on soil
microbial communities. Specific manage fac assged incidded the presgyte or, o
a conifer-based compost amendgl%nt, *additiotnof oRg, 0 t diffgrent biocontroiyor,

(Trichoderma virens, Bacillu %&ubtil'h%and @l“zoct%za so@ei isolafe RAgiAT), and a

napus (rapeseed) green mam@ rotdtion cr%prece" g potaso, an@?eat s weibassessed in all
factorial combinations. Thé@vo f@? sitei presented %@ﬁc §@ conyggition tato@roduction

practices in _ &unty, Maine, Comp ame@ ent ra§éd ro@on h@\the greatest
impacts on soil micggbial ¢or munj‘@s, W bot@ eatts ingpeasi otal populations of
culturable bacteria aCboth sites over the colfe of the stus well as catsing ctable shifts in
soil microbial confﬁszunitggcharac isticsaas detgsmined By sol c(%bon@yurce substrate utilization
and fatty acid mgthyl &ter %@ME) ﬁles.%@;mpost am me@gen a%%/ led to increased
utilization of Gemplex_substratés a creased lev€ls® of G%am-p@ ive $acteria and fungi, and
compost effiects wergnlore fronouncad at @ conv@tion%&ite. apeseed%ation often resulted in
somewha feren@ffe@at thegyvo different gi e3. Con stent@® erall@}fects were observed with
the biogdiitrol &mendn\@ys RASIAI an T@ns @cluding inC@ased microbial activity and
bacterfal’po uladions, Sombined effedts of myltiple frgatmengy wereGgreater than those of individual
treagmyents %1 were “gendkally adgitive,, Fhese, results icaté“that each treatment factor had
si@ﬁca d spéelific effebts ofisoil n@'}obi mmyities, @yd that combined effects tended to

complementary, sd'@@estill% the spetentiafof combining- multiple compatible management

~Jpractices and their a@elate@’l nges in soikmicrobiat comminities.
&@ @ @ S §Il o Q\@
Sus. Il v I

: (20@), Bacillus amyloliquefaciens BNM122, a
@ed Q@gsoybean seeds, causes a minor impact on

ie

>

>

N'Q"kb
potntial r@o ia
rsphe@ nd é@ cr
%ublished repo@ Q

@7 pplied Soil&colo 1, 183 N
M-530023-01-1 Y
% %2@ SE SN
Abstract: T}@inc e@}e in @ybea&@oductivity has contributed to a greater use of agrochemicals,
wh@ cauge majoggprobleds, suck@s soil and water pollution and reduction of biodiversity, and
a negative #pact Shonon-garget species. The development of microbial biocontrol agents for
@eaﬁw iseagep cansdielp toQpeduce pesticide abuse. Bacillus amyloliquefaciens BNM122 is a
@pote micfobial §etontrol agent able to control the damping-off caused by Rhizoctonia solani
S w & inoculated imSoybean seeds, both in a plant growth chamber and in a greenhouse. In this
&% @, weeportithe effect of soybean seed treatments with strain BNM122 or with two fungicides
Q@ @ghiram TR c@ndazim) on the structure and function of the bacterial community that colonizes
Lthe soybean rhizosphere. Also, soybean root nodulation by Bradyrhizobium japonicum,
mycorrhization by arbuscular mycorrhizal fungi and plant growth were evaluated. We used the 7-
and K-strategist concept to evaluate the ecophysiological structure of the culturable bacterial
community, community-level physiological profiles (CLPP) in Biolog™ EcoPlates to study
bacterial functionality, and the patterns of 16S RNA genes amplified by PCR and separated by
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denaturing gradient gel electrophoresis (PCR—DGGE) to assess the genetic structure of the bacterial
community. Neither the ecophysiological structure nor the physiological profiles of the soybean
rhizosphere bacterial community showed important changes after seed inoculation with strain
BNM122. On the contrary, seed treatment with fungicides increased the proportions of r-strategists
and altered the metabolic profiles of the rhizosphere culturable bacterial community. The geg@tic
structure of the rhizosphere bacterial community did not show perceptible changes between tredted
and non-treated seeds. Regarding the bacterial and fungal symbioses, seed4reatments did n%\affect@j
soybean nodulation, whereas soybean mycorrhization significantly decr@d (P< 0.0Q@% pl @
obtained from seeds treated with strain BNM122 or with the fungf@ides. However, a hi\ﬁer
negative effect was observed in plants which seeds were treated wit%the fungicideb@lantg)wth@
was not affected by seed treatments. ° . X

R N N
It can be concluded that soybean seed treatment@h B. amylol@efaciens Bgﬂﬂ a le§ @
effect on soil microbial community than that with the fungicidg§and that thes iffergyees be &
hefs
N

attributed to the less environmental persisten Sand toxic effe& of the strail@ehich @serv
studies in order to develop commercial forn@ations. &’ & & @)
R ©

focd @ @
@ N > D .8
A A T S
Q @ NS S
o v O @ > S A e

IIM 8.11  Other/special studies S\ ) Q IS © @7 @&

The information presented in Péi%fs Ilﬁé}l tO is @\Sid ﬁg%suﬁ cient tolevaluate the i@ct of

P RN BN . vﬁ =

the B. amyloliquefaciens QS 3 op Non-tagget speeies. Therefore, o othggstudieQare redired.
vloliquefuciens Q 08 species. Theelorecio ofgudiglre redd
B. amyloliquefaciens QST T mods of action ingludes th@wo% ion Qfantim ial égmpounds.

Nevertheless, it is not ected “that thése ompo@ wiliave @ny adworse effects on the
environment or on non-target c?@anisfor 6 ollg reasons: %@7 do occur\?ndependently
from the microorgangsfh in-the environmend a rod only by ve@ativ 1ls, often in the
moment and area @ﬁgcongagt betwati bac{:ria and fungi.qVioregve®, compared to background levels
of antimicrobial gubstanggs in s§% that@dn evetrprovide a ki of natural cdftrol of bacterial and
fungal pathogeqs e.g. in supfessivesoils, ¢he eff@i‘s of Hwhortterm igerease in the levels of
antimicrobig] subst %s duego the @plic of Q@myl@{iquejﬁgiiens Q@ 13 in the environment
appears to & negli@ible. @7& @ § % Q S &\
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