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Doc. M, IIM, Sec. 5,P. 7
(formerly Paecilomyces lilacinus)

Purpureocillium lilacinum 251

Bayer CropScience AG
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Introduction

The company Bayer CropScience AG is submitting a dossier for the re-approval of the micro anis%
Purpureocillium lilacinum 251 as an active substance under regulation (EC) 1107/2009. g IS

The Microbial Pest Control Agent Paecilomyces lilacinus strain 251 was includedyinto Annex I@Dire(@/e
91/414/EEC on 01/08/2008 (Commission Directive 2008/44/EC) and then approveording to t%gz@org@sion
Implementing Regulation (EU) No 540/2011 of 25 May 2011, implementing Regul4tion (EC) No 11 7/2& of the
European Parliament V. P. lilacinus strain 251 was notified and defended ﬁ H. The actiye
ingredient has been evaluated in Belgium according to Unifora), Principles. Theerepresentative formulated pgoduct
for the initial evaluation was the experimental formulation P@WOI-L confghing 2 x 10° res/ P-$§l 1-1@
is comparable to the commercial formulation BioAct WG, containing 1@1010 spores/@p and onpxchan
between both formulations were slight adjustments of thggontent of twae e -formulants&ithou@ny ingpact ofxthe
performance or physical properties of the formulated prauct. The reco@nen d rate iy erm&of sporés per &hrare
remained exactly the same. The data on PBP-010 can therefqre be pola@ to e forgylated @roduct
BioAct WG, a wettable granule formulation (WG), th repre@nta'&@’ forniwlationdy the @sen;c ﬁi&plicat@ for the
BN S S

renewal. S @ %, & @ N N % o
In 2013 Bayer CropScience AG acquired ophyt@Biolc@scher anze@chu GmbKH no@ med\Bayer
CropScience Biologics GmbH. Bayer Cropi@&i@ e <¢€i 18 th\&notiﬁ%for th&§new f P_lilacinus strain in the

procedure of AIR 3. @ . éﬁ v S

A o S © %,
The microorganism has been preVio claﬁ%é%’led @%Pae%@myc@lilac' s u @ 18S R A_gene, internal
transcribed spacer (ITS) and partial trfg slatio@loné@bion fater 1- TEF)@que e reyepled t{@%P. lilacinus is
not related to Paecilomyces. The newsgenugsname @rpur@illiu&s pr ed {o€P. lilthsinus and the new
species name was assigned: Puggneocﬂﬁum lila&num erefd# the in is Wow i tiﬁe@as Purpureocillium
lilacinum. In this dossier Paegi ycesﬁ"ilaciv@s 251 and Pur%ureo&c@ium @cim@tg 51 4% used as synonyms:

Paecilomyces lilacinus = Pur, ureoczm lilé%um@ Qy @ °

It has to be taken into accGunt thag data on@’aec@yce Silacingy-Trom Thve opeﬁter&@\/e stated before 2011 may
not necessarily provide reliabl€sinforrigtion &e to &ufﬁc@lt cldssification met@ds used in these studies,
especially, if the straj 'denti@ati@% norovi$ and@;\identl atiogy) eth&% used were based solely on
morphological charagieristies. qu@yr, gl:ﬁ@ may ov@elev@ inf&rrnatm]@transferrable to Purpureocillium
lilacinum. S \ &\ \\ &\ S @

Purpureocilliu@@lacﬁ 251gs a ub@ito ,@prohﬁg ﬁlar@ntous gus commonly isolated from soil, decaying
vegetation, insects afigf' nentatodes, Strains of P. lacin}g are sed i ant protection products due to their
nematicidg f@ivity. The n&de of %:?on st pl@ pathogenic @gmato€gs of P. lilacinum strain 251 is principally
based @arasitism oflmemal egands well as t ermiferm s@s of the nematodes, leading eventually to
their déath. With regard™o t It of toxiéity a otoxi&y stadies of the active substance P. lilacinum strain

251, it can be concl that®. lila m St{@l 2561%;\\§how risk exposed humans, animals and environment.

P. lilacinum 251 i®inte to &sedzéi plgﬁ%wprotion p@cts to control plant pathogenic nematodes. The
representative ugg presenfed i@s dossier co@risesplica@ns of the formulation BioAct WG in protected and

non-protected@getab@ cro@o coqtrol rookknow %%mato@ Meloidogyne spp.
Here we @it data that %ere pr&%usl@ﬁalt&@% by &1@% Belgium as well as new data and information based on
N

literatures€arches and%l 1€s.
Q
. t§ @ @ SN °
N

N\
! OJEI@M 13 Commission Directive 2008/44/EC of 4 April 2008 amending Council Directive 91/414/EEC to
include benthiavalicarb, boscalid, carvone, fluoxastrobin, Paecilomyces lilacinus and prothioconazole as active
substances
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1M 7 Fate and Behaviour Studies on the Microbial Pest Control Agent in the Environment
M 7.1 Sufficient information on the origin, properties, survival and residual metabolites of the
microorganism to assess its fate and behaviour in the environment. ° @
Viability/population dynamics, persistence, multiplication and mobility @ IS
New data 2015 > ©

Strain 251 was first described as Paecilomyces lilacinus. P. lilacinus is gommon soil@@prop@ and
several strains belonging to this genus are aggressive parasites of plant parasitic nem odes. Sgr in 251

of P. lilacinus is the most well studied of the nematophagous ins and is ized&or
biocontrol in several countries. A new species, Purpyyeocillium lilgéinum, was prop@sed 1’& 11 @
et al., 2011, M-534512-01-1) as a resul&hylogenetl@nalyses of l ene, 1@

transcribed spacer (ITS) and translation elongation factor 1-q F) sequence@ Th ylo t%’[10
showed that P. lilacinus is not related to Paeggjomyces and algew genus Pu reocitium w@ pro@s
with the type species P. lilacinum. Please 1 also to Sect1@l P txx, & &

To gain sufficient information on fate a ehaviour o lzlgc@um n s %1 &Qr an(%u @ramre
search was performed using STN dagabase (ﬁ 294} M‘% 80 @ 1) {ﬁvdata@ es were
considered in this search: Agricola, SIS, @ D Abstfgets, EARCH ang Chemmical
Abstracts, DRUGU, EMBASE, E%Obas&g ﬁal SciT Toxcente@d @ After full
text assessment, 15 articles pub&iﬁ e l@sg ten gars w% dete@ned to ber le). were
included in the dossier. & S éﬁ %

@2

Q & SN
Cited references ( abstractsz)@ (%% "\@ § \@7 § N @
Q @

Report: KIIM 7.1/01% N %SSB I
I, AM., L. A C m a mew genus for the
. S Qy

medically 1mpo%1nt Pagci
published repert

- %“&%@

FEMS Microbiologgetters-321: 1 S .
Abstractéﬁeczl@ayces acinys was @gscri dmoreGhan &enm ago and is a commonly
us has been increasingly found as the

occurri ungys in so OWeEET, in t@as@ade this fung

causa ent d&infections in‘twan and other eb e\ cases@r disease are described from
) N i . .
pat compromisgd im systems or tra wlar legs implants. In this study, we
[¢ are 1n1ca@solate@mth@%r ins @ated m s 1nse@ s and nematodes using 18S rRNA
{ 10

%ene if@&rnal S:ﬁ-@anscr@ed acer partlal an n elongation factor 1-a (TEF)

equences. Oxyg data lll nus is not @ed to @eczlomyces represented by the well-

@ known thefmophi ften atho aecilo es variotii. The new genus name

Purpuretg lun‘fﬂ@ prop&ged fo laa@us a the negwombmatlon Purpureocillium lilacinum is

made Y Furtherm the-ex Purp%ocz lium lilacinum isolated grouped in two clades

base&pn [TS\and ial seq@nces The I'TS¥and TEF sequences of the Purpureocillium

lzl@nnum tes used forrhtocontrel of ests are identical to those causing infections in

uno@)mpréfsed “humang, The @@e of 1gh concentrations of Purpureocillium lilacinum

spores for blO ses <Q@ealt munocompromised humans and more research is
%em fact@gs of Purpureocillium lilacinum.

@, eeded to d%rmm@ﬁe patlw

Q"
Ry Repor&@lM@ m& (2015) Literature review on Purpureocillium lilacinum
N strain 251: Fafgrand @iaviour the@ivironment

nongyiblished repofg,
@stracﬁ%ﬁ“his ort @mari%s the search and selection process of open peer-reviewed
T

atg\f?\\,for P ureocilliur@cinum strain 251.
v
S

9
AN %“ @
1IIM @f’l '@ istenCe nd?’moblhty in soil
QQ U-Dossier: ¢ M-1IB, Point 7.1.1

@

Persistence of P. /ilacinus in the agricultural soil environment, into which it is delivered, is desired to
accomplish efficacy and also is to be anticipated, since the soil is the original habitat of this saprophytic
fungus.
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For P. lilacinus and related species following information regarding persistence and survival in the soil
environment can be derived from literature:

e Persistence of entomopathogenic Hyphomycetes in soil varies considerably on st@ lev

with P. fumosoroseus conidia being substantially degraded after 6 months (% ,
1985, M-489363-01-1). S

e Following application to soil some authors observed a substan@declme of s&@rdl l&n the

content of viable spores of P. lilacinus per gram of soil, o complete cleagn @m spores
within months after application (*& * 1991, J\d@776 @ut
residual spores from a last year’s applica were also &;nd at levels @@NOh %%0z C 4“ of@
soil for different types of formulation em%oyed (] al 1999, 744§ 1)%

e  After planting tomatoes in a field whi &1;1 had been trg: @d with P. 111 SGS @101 Qt
for parasitic nematodes a year dgo gldual popul ns of P. Zzla z 1S Were shov@ to m@ﬁase

by ~1 log within the growing s up to he est of Se tor@toes al., @9 M-
477445-01-1), which apparently Vlded a sogpe ofmldsm%ﬁmat‘\i@s fom@e fun@

e  The species P. lilacinus is C&Mereé@ldtl&gom[é\\mve Al dmsﬂﬁm d(mc}?lturdl Z\O’lls based
on development and researclt for vl&gpconh@) agednd @}dssum@’ to rdadily blish in the

micro-flora of soils, whi alw % ted by ts adaptabiliy to a de ve oil pH
& 19@@ 46- & 198@ M-43755301-1: et al.,
@ Q

al, &80, Me477445-01-1),
so1l@£xtur@§’ cogn‘&@sition of soils (

and the competigyeness Toun\d e dgpende
L @97, @893@01-@ R

(
1981, M-477590-01

e Survival of P. lila&Diis is% ume@o b %& S @phy
as

efficacy o likgginus g@gres, vaith gra@des am%,ngi th’imost s@portiye ones for efficacy, and
ef§ 19807 M- 76530 -1) leo encgd, for thdzoopathogenic Paecilomyces
% 1984, M-477420-01-1).
@
&@In the scop@ @sw o@j /l/acmus @n 255* performed three field trials on persistence

The type o%Qimng%sarriwsed in @fe foﬁmulateod% has a djOl’ ésect on survival and
pellets @@ppotﬂ@ pop@@hon sfblishment in soil (| et dk% 89, M-489356-01-1).
However P acu@)@ may & 3% be @ject @ oil ycostatf%’facto@1nhlb1t1ng germination (.

01es<D fum@mw@ﬁnd P° /1/
RN

Pe@mtel@ of stxgin 251 ofP l;%unys@ﬁl the@ncul@ral so@énwronment

© (g

of this fifagus i waturaksoils, @ of "whichgalso is &%sented in - (1998, M-477414-01-1),

showingy¥F g e in ¥pore ¢ s/ g @ gardgn soil within the first month after application:

Ltral@l of Pylilac §IS in @’range of 10 colony forming units/mL garden soil

raph of de
Inltldl@hlgé Is
gra@ally @c ineg, ithin&18 d@, to CF®mL and after ~ five months the population had
Rinishe®ro z§@(se E 7. Q l@}ed Or@dtd from | 2000. M-490110-01-1). Data on trial
%eslgn and resu for@thre%b als d@presel@éd in Table 7.1.1-01.
9

: &

$o80 1= S g

Bilkg ©) §\

OF S
O

SK ’“sﬁ\ S 20 3 0 0
Q© @@ iz $ . . . —,— s

N 0 DA 404T M DAT 123DAT  32DAT  TE0AT 158 04T 330 DAT
@ Sampling dates (DAT=Days after treatment)

g
x 10 (i)
<)
o) @(
0

Figure 7.1.1-01: Persistence of P. lilacinus in garden soils (JJJ I, 2000, M-490110-01-1).
DAT - days after treatment.
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Table 7.1.1-01: Summary of persistence trials performed with P. lilacinus strain 251
(commercial product Paecil, 2 x 10° CFU/g) at different locations in Australia (| 0200%
M-490110-01-1).
5
. Trial design .. @ @
Location N Findings S

G
Soil type, area | Application Sampling, processing | Ti 1c9\fj‘sampling 4 can@U/mL
% @ soil

Undisturbed 18 gon4 m?= Mix%% sub- munple{&befme app 1caﬁv&n O\\ onQ a
a1y ~ 1 2 0
ialzden soil, 4.5 g/m of IE 6 ;m topl ]ay@@ after appl 1g<4a@n K?g B 1& (&é
x2m soil/sample 4y
g% and ol 4 DAT @ 1 6
applied as soil 44luted cmd_plat@m L S 0 ZFQ &(%
5 drench in eag@semi-selectiye potato @@h DA@ O |5z 100
Sydney December Y | dextrose ag%PDAp)\ e X 6\ §§ - @

o

.. ount1®evolvmg
(l‘ifdl;@w) ?fi}y mllng@ DDA, 25810¢ -
% \@ N @Q N 78 DQ;@ O @704 @
< ©& 1«5§%AT N
Q QK f& &E\\ > é}?o D'ﬁi@ »Q 0 >
# Not specified &1 D% on S| Mixc¥2xs Q- @%efm@zpplimgl @2
garden soil %.0755&%? §165§ 20epO a%@appl@g%)on ° SYIR

4.5 x 3.5@ LR
appligas soil oil/safhple Wa@Q 7 DAT S é 5% 104

% | dil d pfed o
dred@yin o i and pfaed ong 7, , - 5
l Z) & §» c @ %mﬁl@clcctivc PDAY 14 Q% &) L2352 10

Jun
. N % 2) § @)\ cou&?g cvol\%ﬁg %&AT{S\O\’ 0
Sydne
. D 7
) &@speci@j *o 2g/Ving @?ﬁ(ed @sub—g} %@K?ore application |0
@ as 90®rcn samples per vigdrom s,
Qf i f Ay 1@ ~
Q S at ﬁ%dburst@@ the 1uzosp @ )
K& N s diyion plated on « 7 weeks after In all 6 samples at
. 9 NSW %, %@ @ 5pr1r& PDA for@FU ®p | treatment (21 days) | 5 x 10to 5 x 10°
&@ @@9 § 4 N ©%0un&§® . ©\ 19 weeks after In 3 of 6 samples
° N %, § °N §\ treatment (133 d) | at2.5 x 10*to
V@ " ESHE oy S 5 % 105
& N owg §

Th@esults@m t 2) bz %l ly e in line with the findings at the garden plot (#1),
w no c@)oni%1 coverdd ~4xgonth \gftel 8 atment, but some discrepancy is seen after 28 and 53

ays, with no oni@ound %er ceks@t a low level after 7-8 weeks. This variation in CFU
unts can l@expl
ad

s @d by eve@mtnbﬁ&on of fungal spores among the sampled area and by the
ditive sy&temic fau d% to th% _

2000, M-
W, 49011041%). () @ @
Recovery of lau in thQ/me@d (#3) was much lngher after 4-5 months following treatment,

and &@0dwed no si 1ne cordmg to (2000 M-490110-01-1) this is presumably
0 supPortingQ¥eat ndlt s with light rain at the time of application, persisting for several

n&@bem of colonies found on agar plates (

thedeafter SFhus sp01e «- better starting conditions here, maybe also due to the root-knot

%emdt €S pr@@nt Vmeydtd being potential hosts for P. lilacinus. The deviation from the results

@ oft s0il gamplindQtudies can also partly result from the different sampling site in the vineyard trial,

> w WES he Q\Qﬂ osphere, a micro-habitate offering optimum conditions for growth of numerous
§ roph@{c miggo-organisms, including P. lilacinus. (2000, M-490110-01-1) also stresses that
Q @ne employed Ttraditional method of serial dilution plating on semi-selective agar does not provide

@ differentiation among P. /ilacinus isolates, i.e. the biocontrol strain and native strains. In fact genetic
analysis of some obtained cultures with differences in gross morphology showed that those isolates
were definitely not strain 251. Therefore, the actual survival of strain 251 may be overestimated in these
trials.
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New data 2015 @ ©©
N @

For P. lilacinum and related species following information regarding persigténce and survi¥al in @ soil
environment can be derived from literature search covering last 10 year: 05-2015: S s &

NS

Q %
o I s. 2006; M-534735-01-1 de%%@bed biologica %e%ntrol ofMergyn{%%cogw in
inumy

laboratory experiments in tomato. The ors provid ta on the iva P. i
strain 251 (PL251) after soil apphcatlon ndicating a@%erage densit@Zdecreds® of Rdacin

strain 251 of 55% during the testgperiod. Neith e presence@vf glu@e ifSipplicd, as

formulated product, nor the sp@% concentran@ had@g?any effect on the péisiste @ of

P. lilacinum strain 251 in soi is confirmed previey studied of e authgrs sh@ying a

drastical decline of P. lilacinum strain 251 11@@@11 1%‘&1 day{@’fter l1caét1“6ﬂ { et

al., 2004, cited in -éal 2008). w0

_ & -, 343(@%1 1 @sﬂga@d on the eff@ of speci€s on
nt s

the persistence of P. lilegj in svil. 12§a es, g n soil pre-treat ith P.
lilacinum strain 251, yere a eﬁ?sed @’cordr%g to t esults\t e te platggs had effect on
the behaviour of P.@acinfuy straifh251 jpssoil. Fagthe stro decline of
the population @sﬁy %urmg\ t1ng§nd a@ng A4 @ ent1 or pgrsistence and
consequently féjverse cnvironmental impacsy’It w d thgtanultjpte applications of
P. lilacinum strain 252 arecess to taln&a hlg ensu@ or sufficient, long-term

biocontrol
demonstrated tl‘g{[ the
fungus.c; Q @ %,
- 1. (2005a 1\@ 436 —1) luatec;\he p&enha@s&am PL251 to establish
a urv1?§ & envir %@fter%@madc@ field_applieation of a commercial water
@éﬂble gra lati (BI(%C (4 a). Within the first 90 days past
&on the%nm% j lllacznm@strm 1 degreased ¢y more than 90%. At harvest, the
i

%}1%01 1) @nore it could be
plant is n the pﬁgnary or @ectm persistence of the
@5 % S &'

@Q numgc%uld no lon eivbe i éiated Rym t -Q) izosphere soil. It could be demonstrated
©© he chneép g\& pulat\\ﬁ ity o LZSl‘&Was independent from the spatial
r1bustgﬂ)n and the pop tion @@naml@») the @ematod® Heterodera schachtii.
.9 . b, @517@1 %@valua@ the effects of the environment on the
&Q\ pe enc%}v cznum stral il m@mato and concluded that the strain shows
el& er51st thors presented results that proved low environmental
@ osuf‘%b to lacz& Yow fi recovery after application (with 4 x 10%
) onidia/ha 1ed ‘Za;ld 5 103 expect@ the recovery ranged between 10-50%); low
~& 4 §§ o
Q@o er erésc%ﬁvas of P. lﬁ&gczn(::’ititram 51 Wzts3r6ep((:)rted by - -et al. (2015, M-
53452 er r ted lic in an organic citrus grove in Florida. The treatment
AN atiy
@7 res%d in ilaci %@, ighéhthan those occurring naturally. Up to 12 months following
irst app cation in t rlal lilacinus remained significantly more abundant in the P.
Ry % 1 plog®tha the control. The authors did not provide any explanation for
A $ acinum in citrus grove when compared to other crops.
«° x —53@9 -01-1) concluded from their experiments on P. lilacinus 251 that
S a::(‘) andy consequently the biocontrol efficacy of PL251 was not, unlike other
@ hagous fungi ed to the presence of the target nematode nor the host plant and that
@& N TS ere@mpetence is not a key factor for the biocontrol efficacy of PL251. Multiple
Q& ©@ 1cat1 did increase the persistence of the fungus in soil which was correlated with
g\a @@ lleng control of root-knot nematodes (Meloidogyne incognita) under field conditions.
N & >
¢
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o M <t 2. (2008, M-534367-01-1) investigated the survival of P. lilacinus strain 251
(PL251) and the effect of application rate, substrate type, as well as the presence of the
nematode host on its dynamics after application to the soil under controlled conditions. A
graduate CFU decline was observed after application. The decline was independent £&om t
application rates as well as from the presence of nematodes (Fig. 7.1.1.-02). ver, e
substrate type had a significant effect on P. lilacinum per51ste1n soil. Clay s favored

fungus survival in comparison to sandy soils but also addition oot ganic matte{ sax@oﬂs
(Fig. 7.1.1-03).
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2008, M-534367-01-1).
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e The above results were confirmed in another study on P. lilacinum strain 251 persistence using
dilution plating techniques as well as molecular biology methods (nested PCR) for detection of
fungus spores in the soil. In addition the interaction between P. lilacinum strain 251 and plants,
nematodes, mutualistic fungal endophytes, and mycorrhiza was investigated. ThgZstudi
showed that the initial density of the fungal antagonist after application was significa lo(g
than predicted and the spatial distribution was very heterogeneousy Already in the @t year
density of PL251 already decreased by more than 90% within 99\days after ap fatio fter
120 days the fungus was no longer detected in soil. The obs@ved decline was m& endent
from the initial spatial distribution and not altered by the population dygamics 6> the
nematode. Two years after application the fungus was detgcted at equal\level inGreat nd
untreated plots; and the density of P. lzl@um strain 2%\%@5 far belo §he b&gkgrou evelg,

of other filamentous fungi. Furthermore,no adverse e cts on mutu al e phyt
mycorhiza, fungal antagonists or e é’é.g opathogeni Gematodes w obs nstr@&
the absence of competition under figld conditions ( , 2009 M-53 891 01@

e I -t 2. (2005, M-5347@1 1), presented datazon esta@ls t of & lllac@}m on
roots and soil in a period of 2 year dn (ﬁlon and gerbdra plants. Thiy fo%ﬁhat the
colonization with P. lilaci @ sed ignificaptly @1 th il was’ pre-treated with
dazomet most likely due to reduc pet1 ung1® é &’

et al. (2012, M-53484] - )ﬂa@wed at root%olon' ion of P. lzlcu@; 1 {-
field infested with M. rcogn zovand @wma arotov@ra wasNery e@ient A fter seld
treatment (4 x 10° /g %@%s) %glcat @105 GEUg sqilvand g ecovéred,

Additionally the at§thors rted that rogt, olopistio b@ 1, Pseuglpmonas
putida was hig hen t ey were appl ed together 111 pari§on to @wdy%kﬂeatments
Pseudomonas.pu ld%%ﬁ mu Q- ex1@ withiqut af ng T 010111 ation by either,
which indiegtes that there is no ant@ms twe ese two biokon ecies.
° . et al. {2015, M-5342N-01- n@?red tlig popula lg@on (@another strain of P. lilacinus
(strain &1.1210Dih a f9ld e 1ment or 60 days@nd S wed 1lf@ after an initial slight
decréase from 1.2x1spor 0 0.3&39° sp%s/g@ ngus reached 0.99 x10°
aft 60 dags,) which provés, 1t capa@e of‘iﬁgolon ng the %zosphere under the tested
ition§GFig, Ap.1-0 S > g S
& VRS RN
SRS \® oL W9 o & @
<) \ & 401 A N @ standies
@ @ G’% 38 & §. DZ_\%
Sy & o ©O & A Dpy30
N o 361 N Q % 60
° 9 Ro Ko %5' @
Q\ (QYENS @32-
& ° @ o\® > 304
Q\) A éﬁ C.af R2=y.9824
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Ol SIS
@ ©©Q @QQ\@ice\o@ @ '
Q ©© ©\ Q 1 'S 10 @© 10 100 10°
% @ N) @m P likgcinus strain PL1210 spores g'] soil
& 9 N
Ry Fig. 7. 1 15 @t t1o x? P. lilacinus PL1210 collected at 1, 30, and 60 days after
N 1nocu1at10n Thgnu &es was determined by plotting CT values against the standard

curvey, &

mm \of pﬁng&: and m&htv in soil - Persistence

@§
§ P lom S lllas@us is a saprophytic fungus naturally occurring in soil. Thus, its viability is naturally
& ed@@ soi] ‘tempartments. However, numerous studies have demonstrated that the survival of
Q© Gfferent stral@of P. lilacinus in soil after application is limited in time. _s, 2000; M-

@ 490110-01-1 investigated the persistence of P. lilacinus strain 251. In two sites, in a garden area and in
a _, they performed a quantitative examination of the fungus applied as the formulated
product (WG formulation). Before application they could not detect any P. /ilacinus viable spores. The
strain 251 was then applied onto the surface of each a defined area and soil was sampled at several
intervals until the level of viable fungi fell under the detection limit. It could be observed that the




Bayer CropScience AG Purpureocillium lilacinum 251 Doc. M, IIM, Sec. 5, P. 7
(formerly Paecilomyces lilacinus) page 11 of 26

number of P. lilacinus colony forming units (CFU) declined constantly within the first 2-3 weeks to less
than 2% of the initially applied spores: from 1.3 x 10° down to 2.5 x 10* CFU/mL of soil in the garden
area and from 2.4 x 10% down to 1.3 x 10° CFU/mL of soil in the _, respectively.

These findings were supported by earlier studies. _,; 1989; M-489356-01-1 duct@
laboratory experiments to examine the survival of a peruvian strain of P. lilacinus. When\tlie spgtes
were applied to soil and incubated at room temperature for up to 56 days @ decline Was@t sl&v ut
after 14 days the authors determined a fast decline. L & IS
- R.K.; M-477445-01-1 examined the efficacy of various plant@aves (cast% eucalyptus and
neem), and P lilacinus against Meloidogyne incognita. At the eﬂ% of experimédt, re ry ofoP.
lilacinus was generally below detectable level or bgiayeen 1 to 3 x i CFU/kg sojfin tredtment “@fe 1t
was used in combination with caster leaves, reség;ely Thes§@ndmgs also 1& cate@ troclu&

of viable spores in soil after application. ®
% § 69 Sl @%}

@

Apart from the data presented by %ﬁe available in%rm Bn pr@@&ded @the %‘s@t)) reg@ration
was based mainly on strains differentYfrom P. lzl@num\s rain \In th& canffine new
supplemental information is avaﬂablé&{rom @@hc litegature i“eportmg,on §w1th§€ lilactwum strain
251 but also literature reporting ol uecilpptyces ggpecie y thg availaBle new  data
provides comprehensive informatidn on ﬂ&ehaw@n of i@lzlacznum st 251 §@soil @ thu, %hould
be mainly taken into account for*the o& tall as e%ment@bata t%ther @Jams hould on §1S1dered
if strain identification is pogsf lee Lhe ne@y available & itton W, n@arlze ove and

generally confirms what Wat@reefgo @ﬁ 1m@cou f theChirst r@au
P. lilacinum strain 251 was repo to ‘show a ‘Grastical decli thh 4-21ddys &f{@ a single soil
v acimfy strain,251 in soil was

application (- @ 20%, M-
-534381-0%1) or an established

independent from pre§nce,ofiplants
rhizosphere. Furthegniore, 1t§vas si@vn in this pub iqn'd at al§© pre%nce of Kekt nematodes did not
ine iflthe denity @&NP. i num@sfrain 251 was reported

influence the survival o&pore
independent ﬁe% the spatial d@rlbut of t]§ targefnematode’ Hetdkdderg Sehachtii. The results were
tr1a were B> lilacitdim s 25 was sh%ﬁln t crease by more than 90%

also confirmed in f

within the st 9 hcatlo e@l I“ 5§34360-01-1). Therefore, the
authors clud&i that §3t1p1 phcaﬁ%ns of@ lzla@aum stra 251 are necessary to establish long-
term n@aatod@ontrol\T eseﬁﬁondmggare i esu (2006, M-534359-01-1),

sho control of tQot-kn: emat&ges M oido, e m@anlta) in field if P. lilacinum strain
25@6 ap %d mulf@ple tirffes. L er S als 0 organic matter (OM) present in soil.
%‘us is cofffirmedd y st@les fr 200 5&4 67-01-1) showing better survival of P.
lilacinum strain251§ nten f is h -m (@jtent of organic matter could be one of the
explanatlon@ tk@good rsistence o lllazg;num @served in the

citrus groves under organic
agrlcult®n Fl&ﬁda hgpver WO 41&1’6(]1.1;&6 moreg%dles (- iet al., 2015).

Taken@@le i abov@mto %Y%Ount <Q\can b&roncluded that P. lilacinum strain 251 favours soil
witla hi @rgam@onte{@ue toGds sapl@phyn%ature and a better survival is achieved in such soils.
, -334891 O anal@ed tteractlon between P. lilacinum strain 251 and plants,
matodes, %utuahs® fungah end teswand mycorrhiza and observed no adverse effects during
testing, des%) stratl@ the lack of &pet‘“ n under field conditions. Moreover, P. lilacinum strain 251
is under @npe ion o tura@ccur& fungi. - et al. (2005, M-534724-01-1) showed an
N 1ncreasetao\\ggr0}§ of °R, lllac@fm ﬁ@n 251 in soil pre-treated with a fungicidal active product
(dazggnet). Studies p Stformed with Paccilomyces lilacinus (I <t 2. 2012), showed better
sumgval insseil if he SR combiration with Pseudomonas putida which may indicate synergism but
confpgtitivereds of the two@icroorganisms. But since a different strain was tested this cannot be
«goncl for @ lilaceum stiain 251. Thus, even if P. lilacinum strain 251 is applied on favourable
Q@so ad@rse @vironmental impact can be expected and furthermore, competitiveness and
0

% pess ten@an bg@cluded.

v
QQ &n conclusion, Tollowing application of P. /ilacinum strain 251 to soil the number of viable cells or
spores of P. lilacinus are expected to show a fast decline to very low percentages within a few weeks.
However, depending on the prevailing environmental conditions of the relevant soil ecosystem, they
may possibly approach a balance at a clearly lower population density compared to the initial
concentration, in response to limiting abiotic and also counteracting biotic factors. On a long-term scale,
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without further applications of P. lilacinum strain 251, this saprophytic fungus may diminish
completely, indicating the need for more than a single application to achieve nematode control.
Therefore, since P. lilacinum strain 251 is naturally occurring in soil. Neither an unlimited
multiplication nor an accumulation is expected. éf S

Summary of persistence and mobility in soil - Mobilit @@ @® @

Dispersal of spores of P. lilacinum strain 251 under conditions of US%IS limited, 511t IS§®H
be applied directly onto the soil surface and incorporated by drgl h, or dripe % at;o@ The
dispersal via drift or via aerosols is not ant1c1pa@Exposure to-patural UV-li Wlll%) som xten@

restrict germination and survival of applied P. lifacinum 251 other envi entalktompartment§,
based on the results by -) et al. " OOO M- 489&@- 1-1) for st¥ain 25 T it
sensitivity among other P. lilacinus strain nce P. lzla um strain 231s a fungus @pende@? on

aerobic respiration as well as its namra@ plant-pa 1tic n todth is end%} on tl@ pper
aerobic zone of the soil. In deeper soil fayers no su@/al of viablgygells js\expecte Dﬁ@to their

hydrophobicity the spores are expect o ad -Cn, to o art1 l%s and%j@t to to Tower zone
In conclusion, there is no risk for un ed gr@th @’ lilagdyus in @epe @soil la e this
widespread and naturally occurrlng%apro tic 0@9 fungussis subject to@mpeti n sm in
its natural habitat. Infectivity o{%ﬁraln%}l is %Qnﬁne@) plaat- ara,51 odes and it i nable to
grow at 37°C. Therefore any d@persal of thls\ﬂ@igus 1iriposes@) health’or ¢ al righ
Q o O

Q‘%\@%\@@@@@@&@
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nematode Melo%ogyne@ogni@ y P
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Abstract:&%ﬁe fuf@al bi nt;qg@gent @eczlag«t}ces liferinus Strain &N (PL251), was evaluated

for its ntial to co theg@oot kn&?neme@de Mgjoidogyne incognita on tomato. In growth
cham ex ﬁ&ientska pre-planting soil tre@nen Gzducedwroot ing by 66%, number of egg
ma % and ‘the final nemgtede pogﬁation the £oots b % compared to the inoculated
ol. S@mﬁca@dose@sponﬁ& hips @re established when conidia were applied to soil
either witk or v%it’hout glu ose- b ation. e eff¢cCtive concentrationso (ECso) values
@?or the comn;ercra ted uct ran bet & 0.097 g and 0.08 g/500 cm? soil,

&@ equivalent 0 of 9 x 106 an forming units (CFU)/g soil for the

paramet gall fisge aiqgﬁnal ulat1@ per root re tlvely. For the number of egg masses per

root th 50 was 0 soil Similarly, ECso values for conidia
appli wit ut f lat%%w WGKQ? 0068g or 103 g/500 cm® soil (ECsp of 8.10 x 10°-
all

@! x 108 /g _<soil) a§ fina pulatlon per root. In contrast, the ECsp was
96 g (&Cso oééz CF%Q sorl% or @number of egg masses per root. We demonstrated

that a single p@pla pllC at@@ ncegiration of 1 x 10° CFU/g soil is needed for sufficient

@, 1ocontrol o@%ll mzta L2§

v
N

&

Repor&&ll@l 1/1@— % - S. (2006), Effect of plant species on
itacin

persistence o aecz@zyces strain 251 in soil and on root colonization by the fungus,

pubfighed report & @ Q

Pléat an (‘ﬁl 2
str. %ts ect of 12 p@speeres on the persistence of Paecilomyces lilacinus strain 251 in
soil gat@ﬁAfter thcorporating formulated conidia into non-sterile soil followed by

LA ingtton of the experiment, the fungal population in the planted soil was compared to

@i de L lilacinus in the rhizosphere and the percent increase or decrease was calculated
@@lor each crop=In addition, the potential of P. lilacinus strain 251 to colonize roots endophytically
was investigated. Comparison of the slopes describing the population dynamics of the fungus
showed no significant differences between soil without plants and soil from the root zone of the
majority of the test plants. Bean was the only plant species consistently exerting a negative effect
on the persistence of P. lilacinus strain 251 in the soil. For the first time, P. lilacinus strain 251 was

SN
@@ tra lant ng dlfgz§@t test plants, the population dynamic of the fungus was determined over 100
R t@m
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isolated in significant numbers from healthy root tissue of barley plants.

Report: KIIM 7.1.1/17 — - - - R.A (2005a), Risk assessment of

biological control products., published report @
Gezunde Pflanzen 57: 163-166

Abstract: The egg pathogenic fungus Paecilomyces lilacinus strain 251 (BL251) can be @ nan
integrated approach to control the sugar beet cyst nematode HeteroderaQehachtii. To at%@
potential of PL251 to establish and persist in the environment after bibhdcast appli tlon atield
experiment was conducted using a commercial water dispersible gtanule formul ACTS
WG). The fungal antagonist was applied at a rate & 4 kg produck Per ha and 1ncm$orateg nto

soil prior to planting sugar beets. At day ov‘l and 90 pag apphcatlon at est, @1]
samples were collected to determine the population density o@%l It was @Jnd @:}\1’ n§atlal
distribution after application was quite heterggeneous and that the density gfjthe f@al a nisk,
directly after application was much lower c&k%lﬂ expected. @thm € ﬁr§ day@ past a 1025

the density of PL251 decreased more t percent. harves@ ¢ anfagonist@ould 189 lon%
isolated from the rhizosphere soil. It could be dem trat d\that tl@ﬂ decé in, the po ion
density of PL251 was independent f&n the @tlal % bthn a %ﬁnon dynamic of H.
schachtii. Due to the fact that the

#l, antag@nist \@ not sistdong r field
conditions, the potential for PL2§I§;0 p&% r1s§ th% ron%ent is k@ely to b€ low: @

& ﬁ 1%}9 (20@§ asses@§t of

Report: KIIM 7.1.1/18 — "

biological nematicides, publishe ort,

IOBC/wprs Bulletin 28:2p1-205

Abstract: The development 6P b1 ical @@ @duet&t@:es @ léi)cles b\fore the final
goal, successful ereial YOI\WTZatlon 18 ac@f:ved Itho severa bl(ﬁstlc have already
proven their abilit§to %&mently tro@ests a d d1sea§e wﬂ{@t ca@mg any ddverse effects to
the env1ronme@2 therecgre stilfyconcé@ns aboit the fate ofa’ micrqorgani€n after its release.
However, besides t monitéfing of\a’ specific bl@sﬁltrolﬁgent@ ironment, models to
approprlatql\yﬂ assesg\the o@rator Q@ bys ()(;7 der e;@osure%need to be deé&loped or modified for
mlcroblal@stmd@” Th @; genji€l unglzl\s?’aeczl@zyceéwlacz%§(straln 251), was chosen
as a m org&msm tesidenti e pa t its fate in the environment. To

@need@ to predi
monitQy the 160g terfmysurvival, a sewi-selec n@um d ped to enable monitoring of
tl@ula@ dyna%lcs Gf P. lzla@u in the'soil a; i itori i

rhigdsphere, Monitoring was conducted with
knot@emat@es (]\@ozdd&ne S K) as §0%0 as host plant. The population
@gevelopl@nt of™P. i u@as n1t0r epen on, the application rate, formulation,

emperature, metho ion add th prese@ b@nce of the target pest as well as the
@ host plant 1t1a1 ults avinus

onstrated s not able to multiply in soil or the
rhlzosph’@ge of téma 0 p @ts an@%nseq&ently showed@relatlvely low persistence...

Rep@ﬂ K @l- FE R . v o
M@lfyll’ﬁ il t@ han@ blol@ al c@ rol o@belowground dwelhng insects in citrus groves
er orgehic ageicultuge \n Flgrida, p@hshe(@pon
%Biological Control 8¥53-

@’ Abstract: Aipemergjig org@mc c@s ind, 'i&ry in Florida could benefit greatly from effective, non-
conventigial methods te mitigate fo sse@rom pests and diseases. We studied part of a soil food

> web insay org orch4td to %&1 to conserve and enhance biological control of insect pests
by native en@’nopa@gemc mat@les (EPNs). We evaluated two OMRI (Organic Materials
Revigw Instltute) Approy; @ cultytal practices: (i) a mulch of commercially pelleted chicken
men&a formutation of Purpureocillium lilacinus, and (iii) an un-amended
soil nutrlel e. nitrogen, phosphate, and potassium) were affected by the
@& t ini@l’ equilibrium values (T0) were restored by the last sampling time (T12). The
S plaaparagitic ne de Tylenchulus semipenetrans increased in both treatments compared to the
% udifgeate ntrel 1"at T3 (P < 0.05). The oomycete Phytophthora nicotianae increased in the P.

@ @aczm@fplos§t T1, marginally at T12, but decreased at T6 and T9. Steinernema diaprepesi,
Q eterorhabdi mdlca and Heterorhabditis zealandica were the only EPNs regularly detected in
@@ the orchard. Mulch increased numbers of H. zealandica at T6 and T9 (P < 0.05) and free living
nematodes at T12 (P < 0.01). The nematophagous fungus (NF) P. lilacinus persisted in plots where

it was augmented (P < 0.05), reaching a maximum level at T3 that was 17.5-fold greater than that

in controls. Numbers of Paenibacillus sp. were directly related to both those of S. diaprepesi and




Bayer CropScience AG Purpureocillium lilacinum 251 Doc. M, IIM, Sec. 5, P. 7
(formerly Paecilomyces lilacinus) page 14 of 26

Acrobeloides-group nematodes (P < 0.01), but inversely to the FLN counts (P < 0.05). The
application of these two amendments did not produce strong changes in the EPN community but
decreased the emergence from soil of adult Diaprepes abbreviatus, a root weevil pest. Thus, both

amendments might contribute to citrus pest management under organic production. @f @

<
Report: KIIM 7.1.1/20 — - S., 2006b Multitrophic interactions %Paectlomyces @ycmus@j
strain 251 in the rhizosphere of host and non-host plants. Q & @
published report @

I0BC/wprs Bulletin 29: 53-61 N S
Abstract: The facultative egg pathogenic fungus ?éeczlomyces li[thsinus is one 0°f\t>he s@md

tested biocontrol agents for control of plant sitic nematgges. The co rcia \gtraln 1 @
(PL251) is undergoing registration procedures in'the EU and X8 and is comn@rcial ail as é
BIOACT® WG in several countries. To bettfs understand ghe mult1tr0ph1§nterac@ns 251k

in the rhizosphere, dose-response experlme%s were condu@d to evaluatecthe rel&mnshl}@etw &
the antagonist dose and biocontrol efﬁc@nd fungal stten@ he 1@)orta®e of host- or
host plants, nematodes, mutualistic fun endoyhyt@nd nworhlz@yfor gicake ﬁcac?@and
unwanted side effects caused by the applic of the' bi Q%%rol fingus Wa@s also %vesng&’ed It
could be demonstrated that persistence a%conse@ently e bro@ trol dfficacyof PL23Y is nots
unlike other nematophagous fungt 1nk°e(ﬁ% th sence f the target 1@snatode or t
Furthermore, some nematode pla S eem&o provide uns le c@dltlon@ in thelr I'hlZ
resulting in rapid decline of fihgal %} sity @in 1%{: case@edu@gﬁ}efﬁ of
contrast to other nematoﬁ

ngi, 1zos@re c@l’p ten€e is
biocontrol efficacy of PK251 M@irple “applicatfons §mcre§

the %}sm:e&,@f fungus in
soil which was conelate(@wuh@xcellen@ contr@of rogiknot i@nat%@ undeg field &enditions..
conditions. e

A., , S. (2008),
ung@ Paecz yces %acn@ strar
published report w\’

1 1n@s;5)11 under controlled
@
BlOCOHtrO@éI and§ech 1%89@104 -1050 @6 °\ Q A

fac r for the

Report: KIIM 7@21 -
Persistence of t nem

- @

Abstra he persiste E@ ema@hago@ ﬁm@ Paecz@nyces%?lacznus B sain 251
(PL25%)and tp’ effet of application rate, substrat @ype as\well g Q e presence of the nematode
hos @n its am1c§¥1fterpphcz@1 to tk@\oﬂ e \‘Q 1gate£1ﬂ nder controlled conditions. In
peri@ents @rease ‘2‘&010 i @ nits gfter application was not found. In
contrast@ gradial de ine in fung %1 siti éver t1e wag Observed. Application rate had no
\%gnrﬁcant effect onthe d};@cs of\the ﬁmgal po atlon@ﬁlkewme P. lilacinus density decline
&@ in soil wat sm@cant ffected by ée\ pre@ﬁﬁ e of nematode host. Substrate type had a
signific fectQn lacinu ungal agent persisted longer in silty loam

a% @smt@ce in so
and claywsoil, %srth re@cedo sand Wwas added to field soil. Conversely, when

orgamg” sub add o pur sand persi§fence was significantly increased. Although
pe 1stenc§Q' fun bio 01 nts soil nds on various biotic and abiotic conditions,
ine

rsistegce suclra s those reported in this study are helpful for biocontrol and
env1r0nmenta1@ a@me@d m(%% fun§smdy

@7 N @ %
Report: §IM 7.1%/2 \Q‘ (2009), Understanding multitrophic interactions to
R, facilitate Succegstyl b1o®ntropla@arasrtrc nematodes with Paecilomyces lilacinus strain 251.
N published rep

10BgAwprs Bull 43¢ 297-
tract\The facHlitative egg- pat&genrc fungus Paecilomyces lilacinus strain 251 (PL251) is one
@he fhost widely tested big@ontrol agents for control of plant-parasitic nematodes. Recently,
&K PL2 as prelude active substance in Annex I to the directive 91/414/EEC. In the USA,
Q@ §§ is registeredds bio-nematicide under the trade name MELOCON® WG for use on a variety
R rop %p f: 251 has demonstrated efficacy in reducing root-knot, cyst and free living
S antpaggsitic ‘gematodes on a range of crops. However, to better understand the multitrophic
Q S nteractions L251 with host- or non-host plants, nematodes, mutualistic fungal endophytes, and
@@ mycorrhiza studies were conducted to determine their importance for biological efficacy. In none
of the studies conducted, adverse effects on mutualistic fungal endophytes, mycorhiza, fungal
antagonists or entomopathogenic nematodes were observed. Conversely to other nematophagous
fungi, rhizosphere competence seems not a key factor for the efficacy of PL251. However, studies




Bayer CropScience AG Purpureocillium lilacinum 251 Doc. M, IIM, Sec. 5, P. 7
(formerly Paecilomyces lilacinus) page 15 of 26

are underway to determine the eggmass colonisation by PL251 using realtime PCR assays which
are able to detect 10 CFU per eggmass or less. Monitoring the persistence of PL251 under field
conditions using dilution plating techniques and nested PCR revealed a rapid decline of the fungal
density in soil over time. Although detection of PL251 in soil was still possible two years &fter
application, the overall suppressiveness of egg pathogenic fungi towards cyst nematodes was not @

N
affected.
> @9

Report: KIIM 7.1.1/23 — - M., - P.P. (2005), Manageme@Qof carnatio and gra
to control the root-knot nematode, Meloidogyne incognita, in comm%ml polyhouS@ @ (@
published report @ &% o\ @
Nematol medit 33: 157-162 @ % A @
Abstract: Studies on the management of carnYon and ger@a to control @ot-k de, &
Meloidogyne incognita, in commercial p ouses usm& e-plant (d et) @d péﬁan@x
(chlorpyriphos, carbosulfan and carbofura chemicals 1n omparison with varj ious confbinatiqi®

of and with bio-agents (Paecilomyces [ znus Poch za chl@dospz@a) and neer@j:ake ée
made. Pre-plant treatment of beds with“dazomet fo @ved by the ggplicafion of Heem cake (1
kg/m2, 15 days later) along with®\P. lildéhus 0¥ P. éﬁﬁ dos porza@lgmﬁc%ntly r%duced
populations of M. incognita and the ortagay of plants, a uppﬁed th@’nema@@de infestion

nearly 2 years. The antagon1st1 ung1 tablis d the bettein the Beds ted @ h
dazomet than in untreated be% rlph% %(eabc pplle@ twice in 6 hs)
significantly reduced nemat po &Latlo root&and s@ Hoy}rer re W buidg-up of
nematode populations in bﬁre e w1tl%fese o che@als rl . On&jlong term basis,

soil management with précplant tf@atmeritof daz%met owe the dpplica of % akes plus

antagonistic fungi, wa@mor effeciye a @ 0, post@ant freatment with
carbofuran, CarbOSI@ and &b orpyriphos @ama an érbera polygouses

Report: KIIM 7.171/24% s, [l M. - Rj@l - IR x
(2012), Bio-management of @@elo§ne incognit cand B&wmza‘ﬁrot a in carrot (Daucus
carrota L.) using Péomq@jzs putg and@ecigo@ces %zcmus @

published@ort > ‘P\g w0 @ é& &\

NemagfGaedit 40 189 N

Abst perime wa&eonde&ted tQ ?@ the € u) ects n two ontrol agents, Pseudomonas

id an§ aeczlé%wyce lllacug?, on& e cor@o § gyne incognita and Erwinia
n

c@rgtovo cafppt (DdUrus ta). udm@nas d P. lilacinus formulations were
enriched@n neelrv cak nd e alua ﬂ% d conditions; individually and in combination, as
o\@?eed treatment or as:syl str eat t. Twenty @ns of @is formulation was used for the seed
&@ (one kg) tr ent fivi for the enrj neer&’ake (200 kg), which was applied to the
beds at t%\ ate of 20 g/ (2) as %str te treatment bgfore sowing. Seed treatment with both bio-
agents applisation 1che ith P. putida and P. lilacinus proved to be the best

of allgthe tre&g‘rent ad1 tlon n the@z incognita (J(2)) population (in roots by 69

pe ent an@ b nt) @d y 66 percent, with a significant increase (27.8
ent) @ the @ of’e@rrot dm&onas g{tzda and P. lilacinus co-existed without affecting
root colomzaﬂ@ @e @
< S %r' .
@Report SIM 7. 1%25 % &“ Y, - - Y. 2015 Root colonization and

R, effect af bioco l fun@s Pa gﬂ lilacinus on composmon of ammonia-oxidizing bacteria,
ammonia-oxidj aea an fun populations of tomato rhizosphere.

pub@hed report &

Big] FertilSoils %ﬁ Q
stradts Thi dy 1nvest1 f€d the effects of root-knot nematode biocontrol agent Paecilomyces
Klilaci (P, Silaci ) strain PL1210 on ammonia-oxidizing microorganisms and fungal
Q@ cont@iunity compogipion of tomato rhizosphere. The exchangeableNH4 +-N and NO3 —N contents
R 10@} in culated soils than in the control during 60 days of incubation. Real-time
§ @antlt@b e palymerase chain reaction (qQPCR) detected stable colonization of P. lilacinus in the
Q @@omato rhizosphere and significant inhibition of ammoniaoxidizing bacteria (AOB) and archaea
(AOA), which could be responsible for the decrease of NO3 —-N content in soil. PCR-denaturing
gradient gel electrophoresis (DGGE) analysis demonstrated no significant difference in soil fungal
community composition associated with the application of P. lilacinus as shown by Shannon—
Wiener diversity index (H ') and Margalef index (D). Cluster analysis showed that the composition
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1M 7.1.2  Water @ >

9
&Q\A literatu: @

ung1 {
ains of the
-7.3 MPa, and for s@’ulaﬂon -0. 3

of rhizosphere fungal community was more significantly influenced by time-related differences
than by the inoculation of biocontrol agents.

EU-Dossier: Doc M-IIB, Point 7.1.2 ®\ Qy
& @

P. lilacinus 1s a common soil saprophyte with ubiquitous distribution w@mdu Spouf\of thl@pucms

may also be found and persist in natural waters, but will be sub|u‘%o Scdlnmntatl@'md ot %ﬂd

conditions favourable for germination and growth in this compartnyer This also s 1ppm bysa
on brine shrimp, exposed to up to 8.5 x 108 CFU @200 mL of w é&el - 2@ -390114401 - 1):

Brine shrimp were not infected, although spore%ele rewve Y from dead Simp R tost estiag
before time of death (see Doc.M, Section 6, P(@t 8.8, EU dos€®@rDoc.M, Segfgon 6 @nt 8 @Fu@i@
spores did not germinate in seawater alone. @ S @ @

%ent restrict Uermm n an um 01‘ P_lilacin trdm

Exposure to natural UV-light will to son@
251 when spread into other environment compartme \ aseQ on tl esul \for 5t1&@751@5ted for
its UV sensitivity among other P. /iladiqus stra@ps (*@ al., 2@7 0, @9366&1 1).%
Q) @ @
v @) @ % &’

New data 2015 S W @Q A S @’ §@

LN oD o X
Statement on potential 1nterfﬁg%10es%§’h thﬁ%a%llvuea$svst§n@s forﬁhe co ?of %uali f drinkin
water provided for d1rect1vc®§/83&€ o Q S &
According to Council Dk@:the 8%3 C\for kin @ter o@ ; ente@}occi and Clostridium

f%k «% d@ X elth§J =

perfringens are momt@ed n @ inggpypater. KJr the % hly @o 601 ic media will be
used on which othergpeciesdo not row or @ilghlygspemf@ %n is cathy the indicator

species allowing a Clear 1&nt1ﬁc hese mefhods weke desy néd to @amb %uously determine these
pathoges. Metho@ used@ere \ a number of bacter?@nd @g 1S no reason to assume
that P.lilacnus would ke able to TOW, the@medla@\vﬂl not cat: t

h§e01ﬁc indicator reaction
and thus interfere wigl the d@;ectlon@etho .

n-path gem@écter@nd 1na lly ocgr in (é%klng&yater systems and it has never

ed ‘ﬁt the nc S these bacter@ s with the quglity control systems. In
ind Q] nterference\%h thé%a,nalyt Systéms foﬁ@nkmg water control can be
excl .
@ D @’ -\
re

S (o
rch orm n 2015 reve el thr %@ubh@ions considered supporting for the dossier.
01Q, M- }.%647 019D 1nve§ gated scwa dge. P. lilacinum was found among the
e samiples ( % of the total number of strains). These results

predom g species i iRt
indicagg tha zlacz is %@mm% occurring us in water systems. However, as mentioned

abo e, spo 1st a e tra loca@n water compartments, but this species will rarely
o r@ mat at até&poten& were shown to affect the growth and sporulation of
; Mz Q483 ver these factors may differently affect different

@1
%’ ll&%mus strain I[PC-P optimal water potential for growth was
@]e another strain, M-14, grew and sporulated the most
d gray

ecies ®0r ex

efficient a850.3 l\é%a Li@ inhilg of IPC-P, but enhanced the sporulation of M-14.

\v\, Maximum gro@ and’ %porulaf@l ocgryred on acid media. et al. (2013, M-534747-01-1)
inve ted fungal 1§ﬁlms@rms oty water taps in Germany. P. lilacinus was detected in only one out
of 3@ stud °b10f and@ extre%ly low amounts (0.23% of total fungi present). This suggests that

atm tlmﬁ’habl@ for growth of P. lilacinus and thus the risk can be considered
<« gh
@

pores into natural surface waters (see Doc. D1).

§ I @ %@o be considered that the intended application methods for BioAct WG secure a
P

©®

Cited references (abstracts):
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Report: KM 7.1.2/03 - [ <. I .. NN I . H . I

I S. (2010), Keratinolytic and Non- Keratmolytlc Fungi in Sewage Sludge.

published report @ @
Polish J.Environ Stud 19: 635-642 N é§
Abstract: Sewage sludge is being used for reclamation of devastated are@and for fem@ion of
arable soils. However, sludges contain many harmful componenf§; including gatho

organisms. Many keratinolytic and associated non-keratinolytic fungi af€ opportunisfic pathagehs.

Our knowledge on fungal occurrence in sludges and sludge-amended soils and or& health risk&
posed by the fungi is still not sufficient. The sent work wasvpart of exténsive s@%ﬁes
actidione-resistant fungal pathogens in sludg&d sludge-a@ended soils. @ma from @e @
iwastewater treatment plant, , Polddd wets exa

Results obtained by means of three metho®1 e. the dlluﬁ@n pour platn@:\i‘neth@ han@amn@
method and most probable number met were comp d e M metth com

dilution and hair baiting methods. Th tion pour tlng nféthod w. fo not tgbe @
informative as to the occurrence of ratlno tic fu ﬁges Wile u@ the ‘reth
information was obtained on non-k@ nol fungg jn theﬁudge 1r0 nt. Subsequ y, the
hair baiting method provided the &?ta on fhngal e ha pread slu lanket:
This qualitative method has oftgn~beenused f%sem %ﬂtat (e pur@s but @
determining fungal quantities, §uch qﬁantltle ere ine %g

complemented the results o in dggl ng two othe %eth 2 Th S“«1&1&111r badpitig a
use hair and natural medl erifés ud{ge@an d cla@) for i

selectiveness of the MP etho@/as ev tha athat of(¢he ha' aitin
and epidemiological 51g ca@ of t}%@@jﬁ\/IP ults @s dls& sed© @

Report: KIIM 7.%2/04 i Sxz Q

novel two- stag@ulhvaé% metfpd to détermine-the effects 01@*1V1r @mnta&%&tors on the growth
and sporulatidwn, of seyeral bio&antro]

th d. The hod
PN @ethods

dgecfungi. The
ethod,, Ecological

% s% _ J- L@2oo9) Use of a
ghos & NS

published report @% & O @ O C& ‘7\9 N )

Mycosci 50: $47-3 \

Abstr 0 sup ply esSphtialNQy ormat%n @pm\@g mass pr tlon and biocontrol efficacy,

two-stage culfatiopSon agaf&platewas used to e@uate nmental conditions affecting
%“ 1O 1. M%wnmum growth and sporulation

al gtowth and” spofulation seveh, biogo
é\l‘red &1 acid @edia for Patj omy@9 (Pa@lact IPCep, Pochonia (Po.) chlamydosporia

SY-12-Y4, anéﬁeca@zlliu lecan%A—l—@ and on alka media for Metarhizium anisopliae

°y, isolates. All fangi rred %rtain ater potentia{%nd erature for sporulation. Light greatly

X inhibited thg~growdh of P-Wlacinus IPCE M. u@soph@ QZ-1-21, and L. lecanii CA-1-G but

enhancefhthe sporulati fP. cznuS\M 14, P. chlagydosporia HSY 12-14, and L. lecanii CA-
p& S g @’ y

IGQ N g@; Q

©,
Report: I@% %/050—
(8913), Adlalysi

nalysis Using
published réport

G H B < B s G
f Bltag} Fu Bloég?ns O@umng at Domestic Water Taps (I): Compositional
ag-@ode&% X A@phcor@yrosequencmg

\

Mycopa ia 1g5: 87&97 & @
R Abstragt; Mas@g owth " oﬁlms on water taps and associated habitats was observed
ter @trlbutlon systems recently. Customers of affected drinking

in various Gé@han @ km
watép systems ar %nm@ tential and unknown health risks. These environments are
¥ funggl’ flora also comprising a variety of fungal opportunists that are well
perficial mysples in humans (Exophiala equina, Exophiala lecanii-corni) but are
@\not %@wn te gstabligh dark biofilms so far. To gain profound insight on composition of respective
& bi meta, mic approach using Tag-Encoded FLX Amplicon Pyrosequencing (TEFAP)
S ¢ ribosomal 1 ternal transcribed spacer 2 region in comparison with a classical cultivation
$ dpproald’ using, Sabouraud agar with chloramphenicol and erythritol-chloramphenicol-agar was
Q Lperformed. ecanii-corni was found to be the major component in 10 of 13 biofilms analyzed
independently of the method used. Alternaria sp., E. equina, Fusarium spp. and Ochroconis spp.
were also relatively abundant. As expected, TEFAP usually revealed a higher diversity than the
cultivation approaches. For example, opportunistic species like Candida albicans or Exophiala
dermatitidis were detected in very low amounts. In conclusion, TEFAP turned out to be a
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promising and powerful tool for the semi-quantitative analysis of fungal biofilms. Referring to
relevant literature, potential biological hazards caused by fungi of the dark biofilms can be

regarded as low.
& &

1M 7.1.3 Air @\ @§
EU-Dossier: Doc M-IIB, Point 7.1.3 @ @ @
N

Dispersal of spores via aerosols is not anticipated due to the natuf® of this pregaratio Further
information on the persistence in air is not required, since the toxico@%gical studies Q) the peraggye

growth profile of this strain prove that it is not ablg to infect humi& and imposexno ris& r w@@l‘s,
operators or bystanders via the inhalation route 0@ other routeg, g}ﬂ @ @
K o & & &
@ ~ S Q& &
IIM 7.2  Other/special studies N @@° @ & @Q @}@
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