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OWNERSHIP STATEMENT

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

without the prior written authorisation of Bayer CropScience AG. . S
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Introduction

This document summarizes all data submitted for the initial evaluation of Bacillus subtilis QST 713 as an active
substance under Directive 91/414. Data provided in the initial dossier and in subsequent additional submisgjons 6
are listed chronologically under the respective data point according to the OECD dossier guidance (2006). ég IS

This document is further named as “Baseline Dossier” since it presents all data previm%ly submitted. Q\ g
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IIM 8
IIM 8.1

Effects on non-target organisms
Effects on birds
EU-Dossier: Doc M-IIB, Point 8.1

Report: 1IM 8.1/01 (1998) Bacz 93
subtilis: An avian oral pathogenicity and toxicity study in the northern bobwhite; || i @ @
- B N

unpublished; Project Ngy» @89 101; datesof
experimental work: May 15, 1998 — August 18. 1998.

S
Document No:  M-473475-01-1 < ) ©® @)@ %@9
Guideline: EPA Microbial Pesticide Test Guidglines OPPTS@%S -4050. %\ ~ N
Corresponds generally to SETA@ Society of; 1ronmenta|&xicd@§y an%@ g
Chemistry, 1995: Procedures{or Assessing th® Environmengal ate@ L Q)
Ecotoxicity of Pesticides @ Q& @ @© é

GLP: Yes (self certification F@laboratory) 22 %
Materials and Methods: QST 713 T ical (drled @czllus sgtllzs wi re&@wl f&fﬁent

media; Lot No. 8AQ07D6; titer: 2 x 1'% cfu/g %
Test substance was suspended in revegdc-osmi@se watés and 1n1 t@ed dly§ to the CIOp or
proventriculus of male and female norther: @éo s) at atotal yolume @g b
and a daily dosage of 1 x 108 c b. m or 5\ Ways. (@ervaﬂ%s we®§ecorded twicendaily @

Findings: One treatment r@@ed rﬁgtahty%@cu %1th1 e tr ent b1rds©oelng
noticed on Day 1. Necrop ndi were I%l specifi ress f a ysis @ge to
enduring exposure to relagiyely high room tem rature &r ni

During the dosing perigd ( d\%}@ add@nal Taf'the @Hds&gempor g@éd acu% clinical
signs, including de 1on,°lQss of coordina@;’n inability <<@and a ruffle a@mce reduced
reaction to externalstimulj, slight sying dIQop, shg 1ow ang rapid,r plra@n One bird continued to
display 1nterm1tt@t or pety stingShnicgl@igns Tik& feather 1os s@tane&@emphysema -
partly ascribedtg a head injury: & o

Post-dosinganother blrdg showé&d sym"ms - @mly pin, I?Eﬁ cou@g (3 birds of the
control gro@ temp@raril play thes§mpteg1 as well), o %%ud e{ﬁblted a ruffled

appeara n&droop leﬁ@gy, lat head@ur peared
There @re o Egeatment relatédveffects on b d Wel or fegth cons -~- ption and no evidence for

path@mcl r replicatiorff B. s lls atégross ecrop
I% > 1 QY08 cfély b.w. @r daN or 5 @ uld @t be calculated since 50%
%c:rtahty@’as not%btal@jl

e NOEL c@d n(@@ cal %&:d du@o a@ve r@ne&@ns of toxicity/mortality.

Conclusi %, Hi @ral dOﬁﬁS subtzl an cause unspecific clinical symptoms
and ex onally&mor y in %&gscept 1nd1 al bobwhite, without evidence for pathogenicity.
Relatifig to Se; ~-\ ade @ﬁa we%ght b s the O@Dso corresponds to > 2000 mg a.i./kg b.w.
o o0 &
Q O N

O
1IM 8.2 Effects on ﬁsh© § %Q . @)@ @

v

, ﬁ%‘“@
@ 1ne%

@ N
EU-Doss1e15?)oc I\QIB Point 8,§ ©\
N

. (1998a): Bacillus subtilis: a five-

642-02-1

-Pesticide Assessment Guidelines, OPPTS 885.4200 and ASTM (American
. "Society for Testing and Materials) Standard E729-88a
Corresponds generally to EEC C1, Directive 92/69/EEC (deviations: exposure

&

< duration 30 days instead of 4, additional dietary exposure) and to OECD

guideline 204 (applying to chemical substances).
GLP: Yes (self certification by the laboratory)
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Materials and Methods: QST 713 Technical (dried Bacillus subtilis with residual fermentation

media; Lot No. 8AQ07D6; reported titer: 2 x 10'° cfu/g)

The test substance was added to well water and 10 rainbow trout per treatment group were exposed

to initial concentrations of 52, 86, 144, 240 and 400 mg/L (corresponding to ~1 x 10°- 8 x 10°

cfu/L) — test solutions were renewed 3 times/week during the 30 day exposure. Additionally, fi

all treatment groups received a diet of trout chow containing 736 mg test substance/kg (~ 1 4&

10'° cfu/kg). Observations were recorded daily.

Findings: After 30 days of exposure rainbow trout mortality in the 144, and 400 %@ @

treatment groups was 30, 100 and 100% respectively.

LCso = 162 mg/L corresponding to 3,24 x 10° cfu/L (with 95% conﬁd%mal limits of § and %@ &

mg/L or 1,72 x 10° and 4,8 x 10° cfu/L) o

No9 -Mortality Concentration and NOEC were: 86 or in term@f colony forr@wg unftg\l 72@)@ @

10” cfu/L S

Gross necropsy at the end of the test showed ~\ igns of infectioh 1n gill, 1nte e or scle@ue Ny

Conclusions: The LCso valu A ceeds ~ 160 es the, limit e for toxic @by @

adverse effects (according to the EC d1re 7/548/EEC). T er e Q@ 13 écan% @}

evaluated as non- toxic to rainbow trout a there are n ass1ﬁgat10n %Jabe g requirémerft&>
SR

AN SR

o)

@
@(?
Wy
Y

Included under 3™ Additional Submission % N4 @ N & © @j @§
LS Yy S O
< < o S
@ Q Q
Report: KIIM 8. 2/02§ ] 93001 M-473492-01-1
Title: QST 713 t‘@nm toki 0 @ test%flth the
rainbo out(
Report No.: 489A£%’% S & é
Document No.: M-4734924]-1 %
Guideline(s): U Envn@lme e %
Series - Microbial £2 N
£ OPP ur@@ 885. \@
Guideline deviation(s N not specifieds
GLP/GEP: $ \Q
O @\ S N &
¥ &0 s
Report: @ . '*;@1, M- ql 1
Title: powder - Infectivit %gemclty to grass shrimp
gio) durln@@?o tatlcélewal test
Report% N 1 gl\ﬁ § N g\
Document No.: § M<S47347Q®1 Ll® & é%
Guideline(s): idelihe 8 5@@0 >
Guideline dev1a@0n(s) Qlot S@lﬁ dey § @§
GLP/GEP: @ ye \"\ \ @\ >
% SRS @ & @
Report:@ @ KIIM 8:2/04; - 2001; M-473458-02-1
Titli‘”\a LN i J@y life-cycle toxicity and pathogenicity test with the
Report No.: @°
Document NogS
Guideline(s)@ Q
@& @@ - Microbial Pesticide Test Guidelines

Number 885.4240
Gul%{?ﬁe dev@mn(s@ notspecified

©® Studies on acute toxicity and/or pathogenicity and infectivity to freshwater fish (i et al.
2001a), acute toxicity to the freshwater invertebrate Palaemonetes pugio (- 2001), chronic
(21 d) toxicity to Daphnia magna (- et al. 20015) were submitted in June 2002 and are cited
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in Addendum 1 to the Monograph (date of issue: 04.12.2002) and a risk assessment was performed.
In conclusion, the overall risk to aquatic organisms is considered to be acceptable.

As a conclusion of the ECCO Working Group Evaluation Meeting on 26.03.2003, it was stated
that these data requirements are fulfilled. @

N
IIM 8.3 Effects on aquatic invertebrates ©© &@Q @
EU-Dossier: Doc M-IIB, Point 8.2.2.1 and Point 8.2.2.2 v S °\©
S 9 & @
Acute toxicity study & N

Report: I1IM 8.3/01
static acute toxicity test with the cladoceran (D&phnia magnd|

_.,un ublished; Pro'ectN9A—103;da Vof experimental wogk: July 10} 19
p ject N g of eyperimental work: July

— Aug. 18, 1998 0 Q ©

Document No:  M-473465-01-2 . > \@ @ &,@ <<

Guideline: EPA Series 72 of Peiticide AZBessment Guidetines, FIFR AGS Subdivision E, Trazard
Evaluation: Wildli and Aquatic Qrganisfds; E 40/9%p- -024, N
EPA Standard E«%luat;o@f’ro (@re Acute T 1c1ty Test for Ficdhw &
Invertebrates. @Zard@ alua%@ D1V @e of @stlcld@Pro%gms E§
540/9-85-0
ASTM (Asyerica %met;&sr Te@ng and Mate )swég’% 9- 8%&1(1994)
StandardGuide @‘ Con&uctmg%cute §F\(,))qcr[ F15§
Macro@!erte@ates Ampdybian
Cor@pondﬁ\;o EEC@Z - ect1v@69 C, ar@to dehne 202, Part

50 adute immobilisation test) (applé@n to@emlcal subst@es)
GLP: Yes (se‘lﬁﬁcemf 10n he labgratory %

media; Lot No %AQ 6; tlter 2 x
Spray dried@:}trate 0 @subnl wd%g 1den@d a%:32-45- Q@lm # 812-0919.
The test tance was a d t@l watgyand hm 2x l@er coittrol group and per
concen 0n1 %ttreat roup We%exposéB@o no ,‘,J_Q) c%centra@ns of 13, 25, 50, 100 and
200 § hou& n control%gg up as exposed to a@ray dited filtrate of fermentation
ut B ubtllz E@%@ionsa@ reporded 5, 247dnd 48 hours.
ngs@ Dap&s@ds in the control grof@exp to tHdspra @i‘led filtrate without B. subtilis
@ppeared as ngrmal agg@@:alt S da@ ds inie ne@twe cérol group.
@\24 h ECso- foéﬁph maggelwas 147 mg/lsys SO N
A 48 h EC5Q-f@Daph magna wagto8 mg@ (calé%iate fr@m mortality/ immobility data; 95%

confiden¢® mltsgwere @and 2(@mg/ N
The N, orta ty/ Im 1t&&ncg&%ﬂon A the@OEC were 13 mg/L

Materials and I\@thods §chmc§l (drleéé’aall;&ubtﬂ@\mt%f@?dual fermentation

C lus1 @ The @ h EC@ excee@?~ 100 times the limit value for toxic or adverse
cts (accordl (o} ﬁﬁ% dlr@ve 6 48/1(3@@?) Thus, no classification or labelling of B.

%gfbtzlzs strain Q
N
@ % N

(1998c¢): Bacillus subtilis: a 21-

pen@ental Q,)U J@ye 9, 1998 — Aug. 24, 1998

entg @73638 -02-1

> ~1~ lln@ A Microbial Pesticide Test Guidelines OPPTS 885.4240

$ @@ 404 @ASTM Standard E 1193-87 Standard Guide for Conducting Renewal Life-Cycle

Q Q& Toxicity Tests with Daphnia magna.

(’9 Corresponds to OECD guideline 202, Part II (reproduction test), applying for

chemical substances (applying to chemical substances).
Deviations: Slightly lower test concentration applied compared to OPPTS
guideline (recommended minimum concentration in test water: 1 x 10° cfu/mL).
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Justification: selection of test concentrations were based upon the results of a
range-finding toxicity test (in consultation with the sponsor)
GLP: Yes (self certification by the laboratory)
Materials and Methods: QST 713 Technical (dried Bacillus subtilis with residual fermentation
media; Lot No. 8AQ07D6; titer: 2 x 10'° cfu/g)
The test substance was added to well water and daphnids (4 x 5 per control group and per .
concentration in treatment group) were exposed to nominal concentrations ¢f 1,9; 3,8; 7,5; @%nd
30 mg/L (corresponding to 3,8 x 107, 7,6 x 107, 1,5 x 108, 3 x 10 and 6 X& cfu/L respec ely@
Test solutions were renewed 3 times/ week. Observations were recorded@ﬂy
Findings: None of the tested concentrations caused > 50% mortahté%r 1mmob1hty§ § &)

21-day EC s50: > 30 mg/L. BN
Test substance concentrations up to 7,5 mg/L did %ﬁcause 51gn1f@1t reductlon@ u \(“) , @
reproduction or growth. Daphnia magna exposed to 15 mg/L s@/ed significarf@reducgipn in é\a
reproduction, mean length and dry weight. @} & é\ﬂ Q Q
NOEC= 7,5 mg/L (= 1,5 x 108 cfu/L) < &@
LOEC (lowest—observed—effect—concentr@) 15 mg/L =3x 1(@%&\&)@ © @
The MATC (maximum acceptable foxicant concentrati Was &&lculat@ to b 6 msd (=@ X
108 cfu/L) - as the geometric mean ofé@ g?and& & S

@ & SIS
Conclusions: The t%;yom,c %E%@eeds b fa e hml@alue of mg@ar @&
potential long-term adverse effeg?(ac@%}mg e E@lrect@ 7/5 EE Thugi\gno §

classification or labelling of btl@tramvé@T 7&%’5 re%@éd w\? @ QS Q

oY & . & © S
Included under 3™ Additional Submi@ K S e ®\ @b @Q § . ”\9@
2 & & & S oD
@ N @ > 9 D«
< N A
Report: KIIM'8.3/02;  2001; M-473492-
N \ - N °J
01% N N
Title: (?ST 7%technic T A gg c n@%ltrat' toxicity and %athog@ﬁy test with the
“rainb troq&ﬁ%ncorh h@ykis@ G N

Report No.: @ WS & S & N
Document No.: &7349 @ Q @@ g @
Guideline(s): @ EpCTonmental otectio \A en @ X

©© erl 885 - Aficro &est 1de e@Guld es ™

Num er 8 4290@ Q @) @
Guideline d@gatlon(s not spegg fied % & (o @ @
GLP/GE: Qs O @7 Q& N\
A L@ \@ & O v O
§> NN
Report: > 1M 803, ;@001@1-473476-01-1
Title: @ Q}ST B3 t ec@ cal pawder ecti and pathogenicity to grass shrimp
Q QO (Palgemonetes pugio) during a 3%1@ static renewal test
1t &’

Report No.: 9.

Documi@.: -473436-01@) %: “ Y

Guidelin&fs): N PP’I@Guldehne 8@28@

Guideline dev1at10n($ not&gemf@ @ N

GLPGEP: Q §
@ A
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Report:
Title:

ki 8.3/04; [ 200 1; M-473458-02-1

QST 713 technical: A 21-day life-cycle toxicity and pathogenicity test with the
cladoceran (Daphnia magna)

Report No.: 489A-107A .
Document No.: M-473458-02-1 @ S
Guideline(s): U.S. Environmental Protection Agency . é§

Guideline deviation(s):  not specified @ o °
GLP/GEP: yes L o
g&% O .9 «

IIM 8.4

v

Series 885 - Microbial Pesticide Test Guidelines 6 @
OPPTS Number 885.4240 IS %

Studies on acute toxicity and/or pathogenicity ginfectivity @ freshwater @
2001a), acute toxicity to the freshwater 1nvert&brate Palaemorgyes pugio (|

(21 d) toxicity to Daphnia magna (i ¢t & 20015) wergSubmitted in Juae 2002 d a ited@
@ n

Addendum 1 to the Monograph (date of is 04.12.2002) ard a @@k ass menéwas performeds

conclusion, the overall risk to aquatic orgdpisms is consg%red go accept lex @
o & &

L MR &% T >

Effects on algal growth and growtl@ate %@ @Y}’ @
@

EU-Dossier: Doc M-IIB, Pointgsf'%S o\@ N @
LN N
& N oD

Report: IIM 8.4/01

Unpublished. Study cagg: 994&} 701- ; date Perimel be%9—December,
271999 RS
DocumentNo: MA73460-01-10° & @ S o7 9
Guideline: PECDO1: ¢ h1 ibition test” § @ %
S Co sponding to -\\ 1rec§ C. 6@ BN N
X atio

g test and thesmaintest wegg Combined to a limit-
N test, sm@ th @as evigence geno 1@111 itory@ffects&f QST 713 TP at any test
&conce t10&9 Q g @
@ N N S @S

GLP
:@ 1al @ ods %S%’f? Tee@%cal ied B@lus Sﬁ%tzlzs with residual fermentation
me

07F1 /Drum act@@l cfugontent{3.3 x 1@ cfu/g of QST 713 TP)
@owth inhibition tesggf@rmg s%yeral eratl@ the gae exposed to a concentration range

@\between 0.01 d 10@mg/L @es‘c substancg¥spac ilution factor of 10). Algae cell

numbers w@ coyn after d72 fidurs OT\\@xp ure. The inhibition (EC, effect

concent ) o c%ll m 1168.1@1’1 wa&%falué&gd by calculatmg the ErCso, EbCio, EbCso, LOEC

and N es (T s\f and Boefer t’gro rate” and “biomass” respectively).

Findings: cen ions @test & tano@(cfu 11Qest solutions) maintained sufficiently stable

durfag th

I\Tt@idvers ff f §l‘\713 @ wer@bserv@ at any test concentration. Therefore, no EC values
uld be calculated.

Growth stimation @s obse@ed a@s‘[ suli\\tﬁnce concentrations of 1 and 10 mg/L.

NOEC > 40 mgk s g .9

LOEC 3400 m © @ D

Conclusions: &NC@ e s b& r the limit value of 1 mg/L for potential long-term adverse

eff c@?acco&dlng 1rectl@ 67/548/EEC). Thus, no classification or labelling of B.

lis t&r‘%@ QSAY13 1§§@qulr@
& N Q S Q
& > 9

M 8‘@? E@ts on%guati@lants

gﬁ%t stat@’ @

1IM 8. d Effects on terrestrial plants

Not stated.
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IIM 8.7 Effects on bees
EU-Dossier: Doc M-IIB, Point 8.3

Report: 1IM 8.7/01 (1998
Bacillus subtilis: a dietary pathogenicity and toxicity study with the honey bee (Apis melliferg);
unpublished; Proje%No.: 489—102@ ates

of experimental work: June 5, 1998 — Aug. 27, 1998 Q & Q
Document No: M-473639-01-2 @ \
Guideline: EPA Microbial Pesticide Test Guidelines OPPTS 8%4380

Minor deviations: Shortened o ation perio ays instea rec end

30 days after exposure) is justified by >20% & ality in the @gativ, ntr&

group (complying with OP @ 885.4340 N{ arget Insect @stmg @
GLP: Yes (self certification by ﬂ% aboratory) & &@
Materials and Methods: QST 713 T cal (dried %czllus A@%zhs v@ res1®al fe@entan@
media; Lot No. 8AQ07D6; reported titer: 2x 10" cfu/g, <
5 day feeding test: the test substance %us admyisidster a h@\\e?y/ dletghbltu% to ho%éy
bees (6 x 20 per control group and per<conogy ratlo@l tre nt grgu p) fol& perigd of 5
Applied test substance concentrane%s in, tH®diet we 600, nd 60 @80 ppm@elat 0 fa@
1, 10 and 100 of EEC (Estimate nv1 %ent&g%once at10 %eq],n Galent t%gyl 2 x 10 -1 §
108 and 1,2 x 10° cfu/mL of di&h
Observations were made twg WltK%he ﬁ& 4 h 6@65'( i thex@él 1l ne atlve
control mortality exceeded.20% ofilDay 5%f the t&st. Mg@ ty i ﬁas& usted for
control mortality. & © @
Findings: Clinical s@@ns as fmmobility, let@y or@ss o 111br@n xhlb{[ed by a few
bees in all treatme \goups (Etartm@)n Day in th&hlghe@i ed@oups@;n on [Qy 3 in the

Corresponds generally to OECD guideline 213 dgp@l ng to cherﬁ&g@ sul&s@nce
b@ d

lowest concentration gro
Treatment rela;[egﬁ‘norta se I ons @rab@cre@n me@?ny occurred by
Day 2 in the hlg est d%age roup (r§l ) §
Dietary LCs2 ~ 8 ulvale t to 8 X dle ) corregponding to
approxi y 15 tlmes ep(gﬂ st1 Vlronme@al Coftsentration).
Conclusions: haza{ h e\ is to b@xpe %fron&expos@ to Bacillus subtilis strain
QST@ tlg ive lﬁgredkélt of S@Q ade M\WP § %
Included under@‘“l A@Q‘uona%ubngsmn \ @@
N % % @ @
QO SSTENASTNS
& @ @ o @ v Q

; 1978; M-528225-01-1

Report: N K1 M 8. 7@
@ hgg%ybe%% &@Easg @aras@s and

Title: N)
2 é ts
Report No.: @ 528225- O@l ©\ . O
Document N6 l\§ 822§\ Q\ (p@\ S
Guideline(s)y spe@ = @
Guideli;@watlon(s) Gnot SPEY fied @ @ \%
GLP/G @ no N Q
0y S o Q@ &
@ @ Q
Report: & %%KII 7/0 - 1053: M-528223-01-1
Title: @ N es of %’pergl@ms and other pathogens of honeybees
Report No. X NB52 01-10

Documen@o.: o @152 3-01-1
Guide r&s) N not specified

Gﬁne deon@ notspecified

&

G
i

&

o
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Document No.:
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N

Report:

Title: N
Report No.: ©©
Document No.y;
Guideline(s),
Guldehneoi@latlon(s)

GLP/G/@

RM-528248-01] >

KIIM 8.7/04; ; ; .
3 : 1994; M-356399-01-1
Bacillus DNA in fossil bees: an ancient symbiosis?
M-356399-01-1 .
M-356399-01-1 @ S
not specified N @§
not specified 6 @Q @
no N
@ @& N
3 o & 2
k1M 8.7/05; || G : 19764 M-370074- LD N
Bacteria isolated from the intestinaléOntentsof foragéhg worker h@ﬁéy be@&pls%@ &@
mellifera: The Genus bacillus & % O L
M-370074-01-1 @ & o R S &
M-370074-01-1 R o & &
- ? v R 9O o @
@ > ) <
- . AN S T
A A T S

no Q @ A @% >

v G @ é % &’

3 . @ 8 S & ¢
R S DN S ©

2,4-D and aatibiotic®y 'S ®\

M-5288625Q1 -1 @
M-528862-01 . > S &@Q &
@

NS
O«
(g SRS é&
KIM87N§ : 9@52@8011
@cterléﬂge ongihg to the genui ac1ll$§@1sso%§$ed
& n

&
o @
&

hree species of solitary bees

& M- 5@218 (@1

e01 X
pesifed & O &
z "@%@ § e

@ S & &,\ &
Report: %HM S,M 8217-01-1
Title: @ es 0 apla@n sgu@s g@l’lus spp. in frass of the greater wax moth
Report No.: 8219\ -1
Document E 282§-01 }%Q @)@ @
Guideli @.ﬁot p@lﬁed © @ \%
Guideline dev1at10n(s§© not%)emﬁ @
GLQ@EP
Report: @ @ 7/0%"

S &
Title @ @ h1b of growth of Ascospaera apis by Bacillus and Paenibacillus strains isolated
g§ @@ % frorironey
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Report: kM 8.7/11; | . . 1933; M-528212-01-1
Title: On the potential of some bacterial biocides against root-knot and cyst nematodes
Report No.: M-528212-01-1 R
Document No.: M-528212-01-1 & O
Guideline(s): not specified N §
Guideline deviation(s):  not specified S @® @
GLP/GEP: no @JQ & o
=
Report: KIIM 8.7/12; w *; m @
- ; 2001; M-528209-01-1 &) L v A
Title: United states patent - Straln of Bégillus for con&@mg plant dses a@orn©© q&©
rootworm - Patent no. US 6,226 B1 Q . & @) @
Report No.: M-528209-01-1 > @@ Q & % >
Document No.: M-528209-01-1 Q? @ N @ 6\ 'y N
Guideline(s): not specified R ~ RS
Guideline deviation(s):  not specified @j&
GLP/GEP: no

Report:
Title: éé%
Report No.: &
Document No.: M 818@1 1 @ '
Guideline(s): nqtspecified
Guideline deviation(s): %not éﬁed & ©§ 6@ . @Q ' W\ﬁ . §
GLP/GEP: o Y e & O 9O & O
§ § & Y e
N @ N v N

Report

@ AN
: S 3. mm~ :
Title: @ g@@ a& y of the Bacillus subtifis-bas i renade, to the honeybee, Apis

mellifera® N\ N
Report ~ @1—486&5-01@ & @ 2 &
Documéni™No.: @M-486885-01 N L0
Guideline(s): \ no&%emf & RN
Guideline dev1at10n®) spe§ ;&\ S) >
GLP/GEP: > - % @ S
@ > @ > @
@ @
<& o 9
Report: 25 it 7 # N E— —
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Report: kv 8.7/15; [ I I I B (o>

M-528180-01-1

Title: Field evaluation of the EPA (Kenaga) nomogram, a method for estimating wildlife
exposure to pesticides residues on plants .

Report No.: M-528180-01-1 @ S

Document No.: M-528180-01-1 N @@

Guideline(s): not specified @ @

Guideline deviation(s):  not specified Q & Q

GLP/GEP: no g

S & o

It is important to recognize the difference betweep commensal &%ﬁisms and ?ﬁaihoge&s@an@
understand the value of the normal microflora i honeybee Aprs mellifera I@ supxlis, likyB. @
cereus, will appear in association with many disease states, butn€ither is consi@red 0gency nor é
does the literature attribute specific disease tepthese bacteria.<’he most com@h bactetial @10ge

of honeybees include the gram-positive BaeMjus larvae (Ai@rica@jﬁoulb d, AEB), and the gran
negative Melissicoccus pluton (Euro foulbrood,\EFBé @eviouslys S @ococ@gs pluton).

Bacillus alvei, B. laterosporus, B. pulvifaciens , and B9 eurjdise are@eque fouiid in @sed
larvae, and used to assist with the diagnosis@f EF

, 1978). Chalk brood
and Aspergillosis, or stone brood,@ge co n fuéé isegses ofrees caused b@%fisca

Aspergillus flavus, and other spegics. Aqu berof commensal bacteri @cluding B. skbii B.
cereus can be isolated from by eyb;@ disp@in% al &bacte’ﬁ'@ dis@% (]

. (933). Q N A & O QO
In 1973, Aloysius Kreig (&@lme th@{%ct ogﬁho&’[@ms late 1ture§yf Ba&lus cereus
1/ ho ees. . Two fractions

(strain c-47) and Bacill@ thuringiensis (straigps 1/5 agai N

were found to be toxi@o adgl\f@oney@s fol@ing ad 'nistra@ . TheYoxicity was attributed
to thermostable betdexotoxin, an thermdi@bile a]pha-e xin, Howeve?, un the vegetative
cultures, sporulated-cultyres of B> cereus and;B. thuringiensis“straigsl11/36, serotype H3, lack
insecticidal toximp andOwere <onsid “not  harmful to@es”.@acill @thuringiensis (B.t)
biopesticides are basgd on efBtoximiree ﬁim t@“prod%e asyariet proteinaceous delta-
endotoxins..{t is th@%ecif@ty of @iese ns,oa@ the presence of ch% virulence factors that
allow B.t @ inva@® t idgugpf su@tibl@pido ra, %tera, Q}d coleopteran hosts. The
speciﬁc@%f these tOZ(i nd tH¥r relative s to hd@deybees is accgpted fact.

Numefolis autfidrs h@ showw\n”a atiety of\Bacilligto bezgdome 6¥ the oldest and most common

bact@ia as @lated@rith h(@ybee %/ al.,1994). digeé%ﬁe tract of healthy foraging adult
worker I@@ contains a Variety%f badteria ircludingdB. poldmyxa, B. macerans, B. brevis, B.
@nlvifaciens, B. circ%g%)s, B.%gmtot@ticus,@. suptilis, Bpfirmus, B. alvei, B. laterosporus, B.
Scoagulans, @w}’cer&@ B. ilus and BXlich rmi & . 1976). Queen
honeybees e 1nha@?ed by simil 1Cro fora. Ifvene stud, B. cereus and B. megaterium were the

most c&@nn bg&eria
&B.@evis g

were @l to B. scz%i)&'
organisis ex@ bi us |
Celitris p@a, A@lponﬁi
associates of i

%f competin%nicroo (anis
& o

lat§d®0m &Qﬂe\inteﬁx@l orgatls of queen bees. Like workers, the queens
] liche@fom@ and B. coagulans (-, 1978). These
: m{ﬁ?fera @nd a Yariety of other bees including Anthophora sp.,
tc,@andoa {Reroph

@e of the genus Trigona. The Bacilli are common
bot metabolic conversions of food and in the control

et al, 1990).

<
Macropredators of heneybees, inghtdin (e greater wax moth (Galleria mellonella) and the acarid
som’@rbor éilam&ncroorganisms. B. cereus was the most common organism

. mite (V% a ja
N found in ‘Wax ‘ﬁt frass fron@nan@ honeybee colonies. B. sphaericus was the most frequent
dn the frass c{@ef) labaggtory aylture of the wax moth, whereas B. megaterium and organisms

isol

be]&ag%ing %ﬁthe lvei@thian@olyticus spectrum were the most frequent isolates in the frass

@ feral honeybge colontes M, 1984).

{The @gon@ ass@med th a pathogenic microbe is dependent on virulence factors, or
al

@attr' es that all the organism invade a susceptible host though direct colonization or

R di ce of normal micro flora. In the case of B. subtilis and B. cereus, recent work has
§ wn that thegnormal flora from honey in Argentina has an inhibitory effect on the fungus
Q scosphaera §s, the causative agent of chalkbrood disease in honeybee larvae. Bacterial strains

isolated from honey showed antagonistic effects to 4. apis in laboratory disk-diffusion assays. B.
cereus, B. circulans, B. megaterium, B. pumilus, B. subtilis, and Paenibacillus alvei were all
inhibitory to A. apis. The best antagonists were B. subtilis and B. megaterium (- et al.,
2004).

&
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B. subtilis is known to produce subtilisin, and a variety of lipopeptides. The B. subtilis in Serenade®

(AQ713, QST713, NRRL B21661) does not produce subtilisin as documented by - (2001;

see document J). On the other hand, several authors have noted insecticidal activity associated with

B. subtilis. Gotke and |JJJJJl (1988) reported nematicidal activity from whole broths of B. subtilis,

B. pumilus, and B. cereus. Non-cellular extracts from B. subtilis gave 90% mortality again Sur S

species of nematode. [JJl| ez al. (2001), patented the insecticidal activity of B. subtilis agains N

western spotted cucumber beetles (corn rootworms), but saw no activit ainst beet arfyworm,

fruit fly, or German cockroach. - et al. (2002) have shown a dose ré&ponse with pur fied

surfactin from B. subtilis Cohn (strain S499) against fruit fly. C-14 surfdtin was less active than C-

15, and C-14 iturin was not active at all. The broad specificity of A%B against fi 1 pathogens®

and its relatively weak activity against insect ets is attrgd to the s{ge&iﬁc iXture @f

lipopeptides produced during the manufacture of §g¥enade® (see @@cument J). < Q\

To address the potential toxicity and pathogenpicity of Seren against h @bee ur @rate é

studies have been conducted using a variety Q713 prepatations. On J an&y 9 2‘@4, ue%

Inc. submitted a document to the US EP Q%;;led, “Discussien ofgjie Re@lts of foneybee Studic

Conducted with QST 713 Technical andQgrenade® Products”. T&fulfil on of&h@data ?@uirﬁ(gﬂs

for the registration of Serenade Wettable %@wde@m&}gra%@st In@ init@%?d andietary

pathogenicity and toxicity study agaigst honeghbees, in, une@§98. I obj Q@e of this stu%i; was to

estimate the toxic and pathogenic effects (&ST @tec al potwader to the hO@bei@i g ag30-

day exposure period. Bees werecaged fed hgney watet soliytions gontaining 3 gednietri ial

dilutions of QST 713: 60,000%6,000,Nand 605 pp %bse%ﬁii ns°Qf mor@ﬁty were ma wice

within the first four hours ofgst in@%’ﬁion and thefndaily until th Fest wagerminated prématurely

because negative control m@dtalit Cgébxceeode@ZO"/ﬁda five. d5€d on<tpntro ected mortality

the dietary LCso was egtimated %@?8,900\ug/ (1.8 éﬂg C@mL fter agtjustirfg, for control

mortality, the USEPA _esttmatéd an b of @9 Py usi e bi mialé%thod.\fhe estimated

environmental conatio $sx(EEC) om@ghe Kgnega ogram appr@rlate §Qr honeybees in

leaves and leafy craps, or forage, Ifa, and clover, arec250 apnd®15 ppm respectively. Because of

the limitations Oths teghand 1 ema &e term@ation, it wa@nclueke that@he risk to honeybees

from the end-use”product Serérade t be@gigniﬁ@ﬁ. It Was re@me@ that a 30-day whole

hive stud condu, to u the %tk to Gdneybees.

y be @éﬁ help quantify thp(Esk to Bbneybe O

A field sty witfdSer, e table %Wd@&}ﬂd fr@-ﬂyi@hon@xﬁees was conducted on a

bloomi Ifalfa field @gptwe une a %ﬁly 2@y 2000. This _whole hive study included 6

applications 0 ereiﬁde WPSat 10\Lb/acre\1 5 ns @Wat re in a 30-day period. This

prot@l w% sed to simidate a st-caSe scenario anWas approved by the Biopesticide and

Po@tion &venﬁ@ Divi§idn ofiyy EP%&fhe élts is s@y demonstrated that Serenade WP

@éas non-toxic to“honeghees, %en u&ﬂ@r thes@ysevere conditions. Honeybees in Serenade-treated
Jplots beher;&%im’l to e inthe §ter-td cgl@‘?ol plots as evaluated by adult and

&@ immature alitygiid foraging activity. @fiese results weré contrasted to those in the dimethoate-
treated plats where morgglity so ‘sgeat that no &%luations were possible after the second
treatmeni viephof thisstudy @pril

s ), EPA agreed “that the use of Serenade at the 10
poundéper a ate S ith@vebdﬁy trearaent i al is not likely to present a significant risk to
©Becapseof twyano us d& EPﬁueswd that AgraQuest conduct another study

to@ssess the potenial f&f\&cutelcity S
he protocol, @Val ion he Eg?entia@ cute Toxicity to the Honey Bee of Serenade®
@’ iofungicideZYVP i Semi@ield Sudy,? Was submitted by AgraQuest Inc. and approved by US
EPA in 2002. Thjs s dy was con ctoed@/lth the organic formulation, Serenade WPO, because it
R had replaged t rigifiat fogﬂati \Mn the marketplace. The purpose of this study was to
investigate the@oten@ toxicity> and@dthogenicity of Serenade® to honeybees when standard-size
cologiigy were fed a €ontroll¢d dosg-during a part of the season when little natural forage is available.

@ain the%i%rst k ofil2 hives, three colonies were treated with 336 g of autoclaved Serenade
O/gglony i totqlwvolu .Qi) two liters of 50% sucrose solution (attenuated control). Each of
@&three {andard size celpnies was treated with 336g of Serenade WPO in a total volume of two liters
& of \;g’é) sugrose s@on (168,000 ppm). Only one colony was treated with 159 mL Dimethoate 4E

g\ﬁ in@xota umef two liters of 50% sucrose, and three colonies were fed two liters of untreated
N) % suétbse sé@lp as negative controls. The colonies selected for treatment were fed within 30 to 90
Q Lminutes after mixing the test substance with the sucrose syrup using one in-hive feeder in each
colony. The amount of syrup consumed by each colony was evaluated until completely consumed,

or the residual was recorded periodically. The numbers of frames with brood in each colony were
estimated and the numbers of frames of adult bees in each colony (hive strength) were recorded.

Todd Dead Bee Traps were attached to each of the colonies and the number of dead larvae, pupae,
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and adult bees were recorded for 75 days. A second block of 12 hives were initiate two weeks after
the first block with the same amount of Serenade diluted in a final volume of 3.8 L.

To assess acute toxicity it is imperative that a known dose be administered in a reasonably short
time, and that meters of growth or reproduction be monitored for at least one complete life c%gle

following administration of the test substance. At 336 g in 2 or 3.8 L of 50% sucrose,(#dult @
honeybees did not rapidly assimilate Serenade WPO. In a single block with three reph@& pe
treatment, honeybee colonies consumed two liters of 50% sucrose péx colony in t ~‘5 ep da
Serenade WPO treatments were not completely consumed after 11 weeks@f exposure. eve @
results of this study suggest that chronic exposure to the 10-lb/acre rat®@of Serenade WPO wa
more toxic than 50% sucrose, or an autoclave-attenuated sample of %renade WPO dd d bee@
counts, colony weight loss, and brood cell nu s were not i acted by lofig- term.¢
Dilution of the Serenade WPO in twice the orlg@ volume of ar solution not prov
palatability of Serenade WPO to honey bees in a seécond block elve colom@)

To address the issues of acute toxicity and cl@-lc pathoge&ty required a @ethod t in, @ed t
the administered dose was consumed, an %@at growth parameters,toul $e accﬁgately mtoQ
Once it became obvious that the in- hlv@%dmg systeﬁsgfalled@) delive sch@i dg .-,
initiated studies using methods to fee oneyb clarva 1nut@antlt@ of cl&nca& glc

Our modified method delivered terQ do@s t sul ectly@§to t% broo cells of
recently hatched honeybee eggs. We helgxthe fr m@ 1ncu;§or for 30 m@ites @a lowsthe
larvae to consume the aliquot, befpre theframe™was refurned texthe n his insured ‘that thed
was delivered, and consumed pleleﬁ? by t@target&organ@s. In‘eyr ﬁrs@lot seale ex 5
it became obvious that timigp) was %{}wal laryaeapping am@alt s al. e la@e were
held outside of the nest t ©Iong¢§ley ed,-and wegr @eje ndantNiurse Gges. If the
frames were returned be the larvae had cogsumed thp ent1 051du @aczljuii\m the larval

cells triggered house- eanln% hav@ Thig aus rvae@o be d@@canmba ized, and the
cells to cleaned or Oyeds @ '

Larvae found highfy com&ntrate aczll&@ susp@,slons '&gpalat@(?e Wﬁ@n QST 713 was delivered
in water, or SO%ucros@ at 1160 the larvae rejected@ﬁe i andfR cells were cleaned
out completelyswithin hours re-i u@: nest e found th&p Javelin® WDG, or a
Bacillus thuxipgiensfdprimazy pow@ ca ons Hive be ay have perceived the
Bacillus tions 1 beq catl@s of aSiseas ate ased&grotective behaviors. When
as feg at 10@00 @ in the arti bee dlet (L@ royal jelly, sugar and yeast
al 1?92) m ?he lange survived, engg ed arepupal state, were capped by
atter@dant n bees, and erge lt ees ergé;hce occurred within a time frame
eq@l to latvae fe% BD o anqékthe u lar that ggte mz@)ed as untreated controls.

@ hen first 1nstar hon, &f@ee la e wi \dosecf@’/lth n-pl @a 100,000-ppm solution of QST 713
Stechnical po onsyiived 1 mg of zllus%@@zlis\gr five to ten times the average weight of
A a newly en@?ged, f@ instar.” Comphined atbual déta in \% me 3 of our US EPA submission show
that IOQ@Q-pp  Of Q%ﬂ?a t@lmca@)wdé&only refulted in 38.3% mortality at capping (61.7%
survival)y Ad eme@ e of the honégbees that sursgved this acute dose mirrored the capping data.
No eV@@enc@ behawor abgprma t%’or detayed etosion was noted. Mean separation by ANOVA

d

andZPM 10@ that tfid treaent isGhe on@’rate that differs significantly from the mapped-
0%%1 cont SQ}% ival @}adult@At 10,000-ppm, survival at capping and eclosion
creased t0 7 OVA=Tndicépes thd@this mean is not significantly different from the

untreated co@ol is it dffere om-84% survival at 1 ,000 ppm. These “no observable effect
levels” (N@L eatly exceed aj roprlﬁ@EEC s of concern.

Based &k the éent l el f QS'@B the 10-lb/acre-label rate translated to 116,000 ppm.

Currently the@ighes@lab rate i I©Serenade WPO is 8 lbs/acre for hops (per pendlng label

amef@ment gubmi o 103) Q label rate in vegetable crops, where bees are used, is 2-6 1bs

@cre 'l%e labglrate réé@mm ded for tree crops, where bee exposure is likely to occur, is similar

vegetgble cpaps. The EECY§)of concern in our first study (leaves and leafy crops) were in the

@%a 250 €0 100 . The EECs for pod containing seed and fruit crops are even lower (120-70

& pprdat 10 db/acr -15 ppm at 2- 6 lb/acre). These estimates of residual were originally written

{*’ & r p&sistent chemicals, and revisited by - et al. (1996) using similar compounds.

Q© ith a E tween 10,000 and 100,000 ppm for immature honeybee larvae, the toxicity and

@pathogenicity of Bacillus subtilis in Serenade is considered negligible.

The overall exposure level and effect on honeybee colonies is dependent on biopesticide deposition

rates on the crop flowers, on colony foraging, and reproductive dynamics at the time of exposure. It

is unlikely that foraging adults will transport sufficient contaminated nectar and pollen back to the

colony and expose adults, juveniles, or the queen through trophyllaxis. Attendant workers will

g
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process stored nectar and pollen -- a process that functions as a biological filter to protect subsequent
generations. B. subtilis is known to exist in this ecological niche as a part of the natural micro flora.
From the work presented in this review, and the study submitted in Volume 3, it should be
concluded that Serenade® poses an insignificant risk to honeybees when applied at appropriate field
rates. Our compiled body of work demonstrates a minimal threat to honey bees when larv@ﬁre @
presented with an acute dose and when whole colonies are presented with a chronic dose. N
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Included under 3" Additional Submission:

Report: k1M 8.7/16; | R 2000; M-473494-01-1
Title: Honey bee field study of Serenade biofungicide wettable powder in Alfalfa o
Report No.: 00-001 @ @b
Document No.: M-473494-01-1 N 93
Guideline(s): OPPTS 850.3040 (Draft, 1996) and OPPTS 855.4380 (Draft @996) @®
Guideline deviation(s):  not specified @J@ N @®
GLP/GEP: yes Q> @
&% O & 7
A 30-d field study on honey bee (- 2000) W& submitted i .\ une 2002 amiy\was Q%luate @
Addendum 1 to the Monograph (date of issue: 04% 2002). It w; oncluded tk@one@ 1 &
be set at risk by a practical use of Bacillus subtilis- contalmng @%ucts Q ©@ C&©
Q < @
In order to address potential pathogenici B. subtilis.and to e@ude a@ ceréls hke@ctmt;@‘h
results of an additional study (| & ), & d%scuss@q stat@syent sﬁfmmar@ all
bee studies on Serenade ( 2004@),”and @1 ex egt stat existin} literature on
bacterial pathogens (| 20(%%9) werl “subm@gﬁ in g@%mbe@OM é § &’
8 & & @

B (2004a2) summarizeur Q\hes @nduct&d w1t®%5ere@e fon&latl or §nade

Technical Powder, respectiyedy. ng t e@mdl ot yé&tyrepo witlgiyr the application
for inclusion of B. subtili, the temy on Hpney HKoes and the

Fourth Study on Honey Bges (| n\ see ® ow @ N

In the Third Study Mtemptéd on I-@ﬁey cond § entral Valley of
Northern Califor Qa feeding t@ was des1gne§% to d@ﬁe op @sta on the h@ybee hazard of
Serenade WPO unri%ér le-co olled@ose fe%lmg&@ndltmg@ bee colonies were
fed for 11 wee]@to a contro d0§§f Serenade WPO w@l W@Mn exeess of the worst-case
exposure. This vas é&ge in an are li 1& t@ foraging, diting a$ of the season when
little natur: raggwas a%@@able @ n@t of'336 g nade WPOrag test treatment was fed to
colon;zg? .0-3.8 @ p. THy sameSmount of autbelavedSerenade WPO was fed as

0

attenua: Is. G ieswfed with 2.0- 3@ % w/w su@pse syrup served as negative
contr oatég}E Iprodiqne seved as @10 S ar@dult and brood mortality and
reproducti 1tne®were &ss @’relex@lt enc@nnts

Assessmépit of alute toxicity was ham f@d by.the fact fat ¢ g‘mlmstered dose of Serenade WPO
g

N as not take%p overa“shorgperiod Jreatmertits we@e not dompletely consumed after 11 weeks of
exposure eve e res@ifs of this st@sug@é@ tha@hronic exposure to the 10-lb/acre (11.2
kg/ha) r e de WPO %IIOOQ re toxic th 0% sucrose, or an autoclave-attenuated
sample renﬁde WERQ.' T ead cov.@ks colony weight loss, and brood cell numbers were
not i ted lon m exppsureﬁq lution the@erenade WPO in twice the original volume of

sugar solutigwdid r@ imp & the-palatab of Serenade WPO to honey bees in a second block of
bf e thecpalatabi@ly of g

CCO \ \ \

fourth study @ ho \bees é@s co@cted ed on an improved protocol (- & -,
003): @ @ %
9 NI
SN )

%, < o . ‘ . ‘
N Report iy 1IM38 /1& . (2003): “Evaluation of Dietary Effects(s)
of QST713 Telhical ®owder on’La Honeybee Development (Apis mellifera L.)”

Sho, Réport N@ CAR 158-03 (Dates of work: 10/02/2003 to 12/18/2003)
v, M-333477-01-1

i § EPA Microbial Pesticide Test Guidelines, Honey Bee Testing, Tier 1,
N N % S OPPTS Guideline Number 885.4380 Draft Document (February 1996)
& O ST Deviations: none
S aip ©
Q @@LP: @ Yes
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N

Materials and Methods:  Location: California Agricultural Research, Kerman, CA
Test item: Serenade Technical Powder (QST713 TP004), Lot no. 3309162045.
Range-finder test: QST 713 technical powder was applied to 20 larvae per treatment in combination
with larval bee diet (LBD) at 10 uL per cell. LBD was used as a carrier to increase palatability of the
Bacillus powders. QST 713 was administered at a rate of 100 000, 10 000, 1 000, 100 and 10 pp@.” S
Bacillus thuringiensis var kurstaki technical powder (BBQP 0712) was mixed and admlmstere at N
the same rates.
First study: QST 713 technical powder was administered at a rate of 100 (@ 10 000, an @OOO
to honeybee larvae in combination with larval bee diet (LBD) to increasé@alatability of th Bacz 1S
powders. Control A: LBD only. Control B: untreated, mapped only. T ic standard: @mca‘l@ @
Dimethoate at 5 ppm in LBD.
Second study: QST 713 technical powder was ad@s‘cered ata r@of 100 000 to l@ybe@Q @
larvae in combination with larval bee diet (LBD) increase pal@ lity of the czllu Wdelﬁv ©&
Control A: LBD only. Control B: untreated ped only. Toi {Ostandard: tegmcal eth@ at
and 100 ppm in LBD. @
Test substance treatments for both studle compar o eac the r@ectlvétudy@ontro]@}
substance treatments using ANOVA and ncan s Mul e Range Te MR

g ing S@‘D RN

o

Findings: N >
Observations: Survival to capping of Qney&@larvé\énd a@t ew&ence @+2. @dy 0 o
Range-finder test: Minimal detrimeltal eff@t at al@ates O‘QST 71 Wa@)und @con@ the Bigh

rate of BBQP 0712 only allowe{ﬁé% Q?he tre&%d lar‘@ to s&%ve cdpping. y\g

@ LS
First study: Survival to cap@ 25° nd @5% @h ce larvae
treated with 10 pL of 100 lO@ ariekl OOO%pm ofRQST 7§3technieal powder in ,
respectively. Survival in “@atm ts of Dimethogfedin co@mnat ith@BD wag 96.25%,

while survival in LBDgnly am\L e ul@eateq@ trol @y 9 % an %@ espectively.
At caging on day 12\&hree ldtvae l@emerg prror&o cag@g wh@h were ed in the

statistical analysis. ' %
Survival from ddging to @wrg at -ng} was 65 00%, 66%}@%, @81 25%1n treatments with
100 000, 10 OO& and%OOO mof QSY 713 ggehni owder Tn LBD, respgetively. Survival from
dosing to erffergen: D-onfytreatent was 95. O(@% Thereference Pimethoate at 5 ppm

showed 9 % su 1vaN§®m doging to rge In the untredzd corfyol survival from dosing to
emerge was 3.75% % @hoa‘[e at5s reve@?’d llt@ mortadify, a second study was
cond 24nd the 1g1©’ate ofN 00 ppdy. The @ppm thte was repeated to confirm the

m%@:twe&@ of ]@meth@e at g& fpm. % > o

Y
&gcond study Percen é@of su&gval @appm@day@ was % for honeybee larvae treated with

'S0 pL of 1004390 ppaQST Z85 in LBD. Sugvival was 8.75% and 91.25 at 100 and 5 ppm

Drmethoateﬁcspec@ly Thé LB%@nly t@tmenﬁ\yleld&(@ survival of 97.5% and the untreated
control centage of §300%. © @\9 &
Suerva@erce tages dog\ﬁﬁg to ie%r@rgenc@day%) were the same as the survival to capping

results? Qb S
Th@ wer@@) e}@uml@ m{@ologl@ abnof#halities observed in any treatment of either study.
N
9
omblned actua data w th%goo (04) ppm@ QST 713 technical powder only resulted in 38.3%

o

mortality at c@@pmg 7% Seviv Tablg 8.3-1). Adult emergence of the honeybees that survived

this acuteﬁ/[&e migrored the cappifig daga@o evidence of behaviour abnormality or delayed eclosion
\‘”\7 was notéd, %par,at éﬁ O\é@nd DMRT indicate that this treatment is the only rate that
differs srgmﬁc@‘[ly the mappedfhly control (UTC = 86.1% survival to adult). At 10 000 ppm,
surV@T at cagplng @ r@ased to 71.0%. ANOVA indicates that this mean is not
ﬁcan\ﬂ% iffegerit fromy, the untreated control, nor is it different from 84% survival at 1 000 ppm.
% R N)
S8
N AN
{x’ O~ @ o
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Treatment Dose N | % Survival Control Co?rected Control Ciorrected
(ppm) Mortality Survival
QST 713 100 000 | 9 61.7 36.4 63.6
QST 713 10000 | 5 71.0 26.7 B3 @D
ST 713 . N
Q 1000 | 5 84.0 13.3 . 82.6@% >
ST 713
Q 100 | 1 95.0 2.0 u§ %89 O
QST 713 10 1 90.0 7.1 298 |
= Shpyo 2
BBQP0712 100 000 | 1 450 -, 536 w4647 &
BBQP0712 10000 | 1 95.0 ¢ Ed O a0 O] @
BBQPO712 O RIS S S (S
Q 1000 | 1 90H § 7.1 &© Q92.&J@ &
BBQP0712
Q w0 | 1| @0 2 QS B0 g
Dimethoate s |8 938, | 83 @& . %9675
Dimethoate 00 |49 & S oo @] o oo
o R ©
LBD-only 0 [®] ool ] < S & @@Q@
Untreated, mapped- & o @) ~ Q %,
only 0 Q@ ? %ﬂq’ - @ ©

Q
Conclusions: Results of N@VA@ Dl\&ﬁT 1ndu@§te t ’[“@POO @ppm@Q @% techical
powder reduced survival{y early instar oneyb@larv 38° ar hag&%ﬁved\%ﬂosed on
time, and showed no i 1cat10& beh@oura@r phyzsiel abrfq rmah@ \% 0sgs were not
significantly differemgom the untr@ted corfol. & @ é

S o SN L9
The statement (@ﬁ (20@? $sses main bacterial $iseasesin ap@%mre, i.e. American
e

Foulbrood caused by 8. larva By pea@oul a, caused bysMelissisoccus pluton. Although
effects of bath B. us_d2 B. t@rm @szs aga eyb S wer orted in the literature,

sporulateg sultures ‘of bo&@pem@ack ctici toxms and a@regar&e “not harmful to bees”. In
additiopQuiumerqus au@rs Réve shown ciati @of aczllu@spemes with honeybees as
co al §: nls% 1nclud1ng Ssubtilfswand @cereu@ heatter and other species showed

strQi@ anta gainst ng%& of be he lipopeptides produced by B. subtilis
QS¥ 713 hgve oeak 1 sectlgﬁ}\dal Qr@@erﬂe@ribu to néd specific detergent-like activity.
ney@s are @ieﬂy mm d. Due to a NOEL between 10 000

@ll four studlgg on t @ty
&@and 100 00@p§ immnggadtire honeybe§lvarvae & R 2003). the toxicity and

pathogenicity of: ubtilis in @r%n e con&iﬁder%neghglble The estimated environmental
concent@ns ( th,e ene%n opriate for honeybees in leaves and leafy
crops fora%cej alf: and@ove nd ]@ ppm respectively. These values are greatly

exceeded hsheeL @eybe@rvae It is therefore concluded that Serenade
an i nlf dant r1 e eesow %) d at appropriate field rates.
3 @ @

Report:@? KII %7/ 2004; M-473455-01-1
Titli& v\g Di ult@honeybee studies conducted with QST 713 technical and

Report No.: @°

Document I;z@é %“ M-

Guideline(s S
Guideline Vlatl@ @ sp@
GLP/ n

SN
$ @& ‘@%
¢ &

&
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IIM 8.8  Effects on terrestrial arthropods other than bees
EU-Dossier: Doc M-IIB, Point 8.4 (Subpoints 8.4.1 — 8.4.5)
Leafdwelling predators: ladybird beetle §‘9°
Report : 1M 8.8/01 | 99¢):

Bacillus subtilis: a dietary pathogenicity and toxicity study with the ladybu‘§eetle (Hippo :@) ia

convergens); $ lished; Projec No©®
489-103B; dates of experimental work: June 5, 1998 — Aug. 18, 1998 S SN
Document No:  M-473489-01-2 @© %
Guideline: EPA Microbial Pesticide Test Gl@lines OPPTS@‘“@S 4340 ;%\ KN é*ﬂ

No OECD guideline applicable = < Q\ @ @
GLP: Yes (self certification by the ]aboratory) @Q @ S é

Materials and Methods: QST 713 Techniggl (dried Baa‘a subtzlzs W1t1@51dual%rm§tlon
media; Lot No. 8AQ07D6; reported titer: 2 %Olocﬁl/g)

The test substance was administered in ad&gney/ ladyb1rd§]geetle d@t to lacﬁnr @tles @x 25
control group and per concentration in treatme tgroup§ ppl;&abtest sﬁ@étanc%onc n tlo%l

the diet were 600, 6000 and 60 000 pgyy (relag g to f&g or LYO a of (Estimate
Environmental Concentration) — valen}%e @ 10%and 1,2 X 10° /m@iet & °
Observations were made twice v&tﬁ he first 4h 0 tes§m atigh and @ daily for 304days. @
Findings: The results did not infljcate freatme elate g

ortz%gg the@ rtahg@m the treatm
groups did not occur in a dosg 2 spo@@%e magper and was iﬁ feren&om the

S 1gn
control except for one repli@ ar W1t<hl®he st do% Joai wedAnarkegd increase
in mortality. Occasional peptles appeared %thalic and/ glme in @} grou durlriggt e test.

NOEC: 60 000 ppm (1,2 ¥10° é/mL)D

Dietary LCso: > 60 (@pm ﬁ\Q x 10 n@?ex eg‘mg report@i EE ’\o a@gtor of 100.
P

Conclusions: No adyérse effects @’adyblrd beetle ei os@to B. ®ubnlzs ain QST 713 are
anticipated from (%ns stu ©
S S L& < v§ S
Leafdwellu% pred@o
Report : g ANTIY 8@02 (1998¢)

i h greer@ljcewmg larvae (Chrysoperla
N unﬁ@hshed Project No.: 489-104;

S
%?CZ@J Pest e Tes@’}uld@nes c@rs 885.4340

. @ﬁdeline:
N ideline appligable ~& &

N

AN GLP: ., Y@(self certifi€ation b Ghe laborato ©
Materl@ld N@hod@ST 8 Techgical ed Bae¥llus subtilis with residual fermentation
media 53t No SAQO 6 repotted it 2 x ﬁ@)

The test sub @tereﬁgn améthe g%@j &2t to lacewing larvae (30 individually housed

h

laﬁé in t@: @grou& d @ncen@tlo e treatment group). Applied test substance
coricentrations @:@were @ 60®an i@
Ry

00 ppm (relating to factor 1, 10 and 100 of EEC
Q%ﬁstimated Environ 1 C@ﬁ:ntmtf@l) eqtfivalent to 1,2 x 107 — 1,2 x 108 and 1,2 x 10°
&Scfu/mL of dice N

Observatidis wer made@ce w@m the\?@st four h of test initiation and then continued daily
\y\’ through Gay 13 &t e test: %
Findings: The Bsults@id no 1ca&@eatment related mortality: mortality in the treatment groups
did occyr,in a -rey@@swe nner and was comparable to negative control group. No signs
@ ici %ere d in the trea@lent groups.
ductiqn’'in PYD) tionszates indiated treatment related effects (not dose-responsive): this rate
@%e d in t&e 600 m and 60 000 ppm treatment groups compared to the control group.
LN pm x 107 cfu/mL of diet).
&% ry L@ > 699 00 ppm (1,2 x 10° cfu/mL), exceeding the EEC (Estimated Environmental
Q© oncen@ﬁon ased on the reported maximum application rate - by a factor of 100 in minimum.
LConclusions: No adverse effects of strain QST 713 of B. subtilis on exposed lacewing larvae are
©® anticipated from this study.
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Parasitic hymenoptera: Nasonia vitripennis

Report : 11V 8.8/03 | | 995 )

Bacillus subtilis: a dietary pathogenicity and toxicity study with the parasitic Hymenoptera
(Nasonia vitripennis) (Chrysoperla carnea);

-., unpublished; Project No.: 489-105A; dates of experimental work: June 5, 1998 — Aug. @b
1998 S Q
Document No:  M-473640-01-2 S @ S
Guideline: EPA Microbial Pesticide Test Guidelines OPPTS 885.@@ & N

No OECD guideline applicable Q> @
GLP: No <) Q ¢ %@9
Materials and Methods: QST 713 Technical (d&¢®d Bacillus S@'bz\izs with res1dg\1 felg%ntan @

media; Lot No. 8AQ07D6; reported titer: 2 x 10'N\¢fu/g) g
The test substance was administered in a hone water diet to mc hymen@g@era @? 25 S

in each treatment and control group). Appl 1e@ést substance ncentratlons ifdthe diet Were-060, @Q}
6000 and 60 000 ppm (relating to factor 1 (. nd 100 of EE ated iro ntal N
Concentration) — equivalent to 1,2 x 107 ‘7 2 % 108 an x LO @@

Observations were made twice within ¢he first ggyir h o@est 1nm,at10n& the&@ntmb@% dailantil
day 15 (when mortality exceeded 20%Jin the @égatl ontr rou & %
Findings: Mortality rates differed in theg@%ea‘m@lt er S O @ :
A marked increase in the lowest txga mef&grouﬁéprlm%}y in ms%reph@% group) was

regarded as occurring in a dosgsresponsive magyer and%was neteonsidered toé treatigent ﬁ d,
since values in the mean cone@nratl&’g groupp00Q pm) remamed@f a lex@®@co able t

control. A high mortality ®occ@d ine h 60 pl&&up@side to b eatm@@t related.
Dietary LCso (15 days): Q% 000 ppm (%6 > l(bcfu/m ©@ S

NOEC: 6000 ppm (1 @ 108 IS @

(provided that the ob@wed mortal %ln the 600 ppnﬁ?@a‘cr@ group was trea@nt related, see
conclusion). &

Conclusions: R%arks éidl Iééj LCs@ llmlte@zlue to Vagu%@nta @ ca&?@tlon evidently
based upon 2 values J%Tely, si 101@#9 out &3 testéﬁ%on@g\g ratio@d-created
inconsistently high ngortalityeyalues @rimagily’in g)n@reph%a;w gr%l p¥) — tk@iackmg dose-response

among the &ower! @Vel@rcentr@ons @eval«t@ das & indiggtion f%\l’ackmg treatment
relation, ©) N @
Consi ng Qow Ntahty%te in‘the 600 @pmt mer@rouposed to 10 times the
re p 0 ad\%'se e‘f@cts 0@‘8.111 (§§T 76 @ilis dhuthe tested species are
pate& ©) RN @
@Generall mpg;\}’ole p@lomen n occu -~ d in st§ 1B, 8 901 Wwith ladybird beetle as test organism
% % @ W
&@ Parasitic h@lenol@ra Aphidiys
Report @\HM@S/M 4§

i b [Ap; dates of experimental work: Oct., 5 1999 — Dec. 21,
19 O S
ocument N M-4 &472@% %
Guidelinw\ G@ance Documént on Regulatory Testing Procedures for Pesticides With Non-
arget hro (B ETT et al. 1994)

\y\’ ng-test me@d byIEAD-BRIGGS (1992), a further development of a.m.
ume
I{(’ (ac@ ng t@ECD principles and law of chemicals, attachment 1, Federal
publitof G@nany)
I@er and@Fethods: QSTPI3 Technical (dried Bacillus subtilis with residual fermentation
medl@ ot N6YSA 1/Drum 20, analyzed cfu-content: > 10°)
§ 10,adults (%nale 5 female) per replicate were exposed to a freshly applied dry layer of test
& ﬁanc glasssplates. Deionized water served as negative control and a toxic standard yielding
Q© 0% m al1t@hmethoate) was applied as positive control. Each treatment group included 4

replicates. Mortality of the wasps was assessed after 30 min., 2 h, 24 h and 48 h. 11 days later the
©® reproduction rate of the surviving test animals was determined as numbers of mummies produced

within 24 h.

Applied test substance concentration corresponds to an application rate of 16 kg/ha
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Findings: The table lists the results, showing that adult 4. rhopalosiphi exposed to QST 713 TP

were not affected by either a significantly increased mortality or decreased fertility rate compared to
the control group:

Treatment ST 713 TP 5@@
reatmettt group Control Q Toxic standa @b
(16 kg/ha) & g
: 7 ]
Mortality (%) 25 7.5 @@ 1007 S
iy (O _ N
Corrected mortality (%) 5.13 \ m@o § %
Mummies per female 11.1 < 8.2&% N ona i
7 @

Reproduction factor - X @@ @ é

n.a.= not assessed AN N~

<]

I~
@ N &© O
Conclusions: It is assumed that QST 71@m of B. suls%lzs Wlll@%)use n e n@l al effects @}
(increased mortality or decreased fertility) on 4 wopa@phz,&ﬁce tes@esult& i%vith @

limit values set by EC directive 91/4 ]é%EC @ @ N

& Q@ >y v S <

Predatory mites: 7} yphlodromus ©@ @j
Report:  IIM 8.8/05 P: ’@xicitym the predatory mite, <
Typhlodromus pyri SCHEU 7(5;/ (A

iidad) in th*egabor);
; unpl@lshed@tudy ¢
work: Nov. 29, 1999 -ghec. 13,1999 @ @J@ Q
Document No:  M473491591- 2@) & Q
a

Guideline: L%ls/%r (19 @\o Owgpmeer &988 Gul@lce %cumem on
@Regulz@ry T, ng R Pey edures for Pest1c1d 1th® Targe

2o S

~ Art@podS(B RREY 199
GLP: X according to © @incip@s and@v of@emlc&%tachment 1, Federal
S Repubkicof Gefhany).

@)

Materi and ethqd@ Qg;@ 713 Techni daczl&s subn@ Wlth residual fermentation
medig; AQCQ?I/Drum 20 &ﬁ-co fent: > KQY

@ymp f T. Ryri weé\e to ay{y hlysapplied 1aye§%f test substance on glass cover
sli @posure units>Each $eeatmegit variaf (test §dbstance (at 16 kg/ha), toxic

égndard (dim ethoate 1 @04 Lﬂéﬁg) an@ntrol@ﬁclu d 5 rephigates, each containing 20 mites.
Q\Mor‘[ality of @ﬁ S wa@%essed after Ldays b@coun&g surviving, dead, missing and
A affected aniféals. T eprodiictiogate wasevalulited ina rtility test afterwards by counting the
total nu of c{ prm ggs ﬁrx@% & S
Appli %&st % nce {fation c@fespm@s to 4n application rate of 16 kg/ha.
Findin hs o > pyrie pose@o QSLY13 TP were affected by an increased
mo@ahty ch was 51gm antly@ ferer@from & control group (see table below). No adverse
tont ra occur@nn t ou osed to QST 713 TP.
forgfly rate hegr PP

. NN

S f@§@\@Q&§
G @ © 9
@@é@&@
Yy O & 9
o O o

N &

&%@@f\a
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Treatment T 713 TP
reatment group Control QST 713 Toxic standard
(16 kg/ha)
Mortality (%) 12.0 39.0 72.0 .
Corrected mortality (%) - 30.7 68.2 & @6
lf\/IeaII no. of offspring per 115 10.0 @@ na. @® @\2
emale A N \@
Reproduction factor - 0.87 2 n.a. @Q $ %@@
n.a.= not assessed NN
© ) &y & @

Conclusions: No effects of QST 713 strain of B. subtilis on th ility of T. py@ are a 1pa@v ®)
Assessing the increased mortality of mites ex d to QST 7k3"TP two aspe&re o@mcer@ ) @@}

The corrected mortality only slightly exceed&i e limit Valule 30% set by & dir%tive <

91/414/EEC. 2) A possible physical effe e test substance: f@y days@l Bites sligwed a@}
greasy layer, which might have impaired mobility and coilgasmptlo@of th&shites, v <&
N o o N

@ s S
Included in the addendum 1 to the Monograph, 04©]>Decﬁin;ber 2062 @& b@ © S % &’
5.0 9 . N S A
HEM-473490-01-1 o> \\ o . SN s E
Materials and Methods: ©Q (& é\ﬁ Q\ X C} @ ~
Test species: < Qp  ° Naséuia v' J enn@ N §y 9
Developmental stage: Q & 2 A@}llts @ ® @@ Q) 0\%
Substrate: @ @°  Laper cgy 1n§9 cm @met@ cnkhigh)
Exposure route: SO ' RS Gral u%gake @ ©
@ &, cafton swab coated With dist at concentrations of test
& & @ sugg‘ince § @ \y\f{%
Exposure durafien: % § ’ a & % N
Test Subst@&e ¢§ & QSTQ@3 T@mcak{owder\Q
@ S @ L@& 54-63-4TP © %
s .9 X 52 N
N) Q S RN 5x CF @
Tes@nce@tions:& & @,\ &
¥ & .0 O o« ¢ 2@pm( 5 x 1@7cfu/mL),
N : ) &e
9 %@ D 1230 ppm (=9 @710 cfu/mL),
&Q\ @é}ﬁ § & £10200ppm (5.4 x 10%fu/mL)

S 600007 PPIR(3.4 x 107 clum)
N

> @)
Contréb%““@ @ @5\9 . %@J negat@control,
@© Y ©\ Q’ attefigiated control and

AN N le filtrate control.
@ s@elraeconro
R o

A
L
O
@’ Findings: @ 10 (@/s 25 wasps @wnt group were exposed to 4 dietary concentrations of
QST 713®chn powgey, nal - asps per group for pathogenicity observations.

All surv1v1ng @ps v@w rn‘@ in a&arance and behaviour during the course of the study, except
for i bdental mc&l gns,@at weke not dose-responsive. No apparent clinical signs indicative for

ad&ease 0%€SS. & Q

STE ¢

% v 9
(@)

g

Q
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Application rate Mortality" Sublethal effects?
attenuated control 241 % 1.3 % immobile .
sterile filtrate 13.0 % 1.3 % lethargic @ @6
295 ppm 1.9% 1.3 % lethargic N

1730 ppm 0% 2.6 % lethargic, 1.3 % imm@ &@ ©®
10200 ppm 259 % 4 % lethargic IS @\
60000 ppm 74.1 % 2.6 % lethargic, 1.3 ‘@éﬁmobﬂe “« @) . &) %@

V) O

D corrected using Abbott’s formula (total number%wasps per tment 75, 00@@)1 m \1 y%@%) &@
2 unadjusted incidental clinical signs & Q)
@
LC50 =24739 ppm (corrected for negativesg ‘\ trol mortaht;% ((’@ @ ©§ &
&

NOEC = 1730 ppm. . @ w;\ @ 6 S @
Conclusions: The dietary LC50 Valuévas d&ermingd to b @473§@m tk@yNO C\was 30 The
observed effects appeared to be a sult x101i@ ather@fian pathogenicity, mé

attenuated control group was obsgg%d tonbe appyxequalyq that m%he 1 ppm test growp an, p\\’ ce
the 295 and 1730 ppm tr ent,\}roupséh arerfl\treat@t refated Ny ality.
Additionally, there were no@pparéﬁgt chn%&@ﬂl 51%

attenuated control was contparabl ity in 1020
of pathogenicity sympto straln ST 7 of subtz

eas 0c ortal® in the

no

ypical, of

fm @p thexgfore, becgyse of lack
as &luat@@to be@-pat\%genic to the

parasitic hymenoptera & Q
@ | &
AR @Q 2 S é
N @ & @ S N % ©
IIM 8.9  Effects on othel@erres@al 1@tel§ o . § & x
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This still overestimated value can be regarded as low in view of the overall distribution of Bacilli in
general, which occur at levels of 10 to 107 cfu/g (EPA, 1997) and considering the predominance of

B. subtilis in all kinds of soils.

Employing a more realistic scenario under consideration of drift results in even lower levels of
surface load: o

According to Barret et al. (1994) a rate of 40% of the applied amount of product will reaﬁe soi&§

surface in three-dimensional crop, as orchards. Thus, one square cm @surface will eW@a
theoretical load of 3 x 103 cfu. @JQ & IS
SIS
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@ 0 evaluate @py poteittially @étn @al ef] \Z%ts of B. subtilis spores introduced into the natural soil

microﬂo literature sea@h waseperforided. The protocol of employed data bases and search terms
Ko as well ag 2 allé abst@ts a@r by - (2000).

A low signifiddiice o@ns ecologicalQuestion is indicated by the fact that apparently none of the
relev@nt articles a rs 0-\- fvestiggte detrimental effects of B. subtilis on other micro-organisms.
Op\the ce%ﬁary ny agicles focus on the beneficial effects of introduced B. subtilis, e.g. as
@%OH& -he —ba eria or@ regard to antagonism towards soil pathogens.

@§Tn ﬁusior@ el of studies on adverse effects together with the vast evidence of beneficial
& effedys indigate t . subtilis does not present a risk for the native soil micro-flora.
&% her e to'be considered is the fact that the relevant strain of B. subtilis (i.e. QST 713) is not
Q© Gntended*to b@rectly applied to the soil, but onto the foliage of the crop. Therefore there is little
@ potential for direct exposure to soil microorganisms.

Referring to the EU Dossier, the submitted information on the fate and behaviour of B. subtilis in the
environment and the evaluation of the environmental impact prove that B. subtilis is a naturally
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prevalent soil micro-organism, mostly existing in the endospore form, and that application of strain
QST 713 of B. subtilis can be regarded to introduce low additional cfu-levels to the soil, according
to the predicted environmental load. Further, the submitted report on testing effects on algae growth
demonstrates that B. subtilis does not inhibit growth of this unicellular organism, neither the rate nor

the biomass is adversely affected NOEC= 100 mg/L). gf @
S Q§
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