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Biological agents

GL1 GL38

GL2 Bacillus sp. ' GL39

GL3 GL40 Bacillus sp.

GL4 Bacillus sp. GL41

GL5 Bacillus sp. GL44

GL6  GL45

GL7 SRL689 Brevibacillus sp.

GL8 ' SRL729 Bacillus sp.

GL9 SRL764 Brevibacillus sp.

GL10 ' SRL768 Brevibacillus  sp.

GL11 SRL769 Pseudomonas sp.

GL12 ' SRL771 Bacillus sp.

GL13 SRL774 Bacillus sp.

GL14 ' SRL810 Brevibacillus  sp.

GL15 SRL811 Bacillus sp.

GL16 ' SRL816 Bacillus sp.

GL17 SRL818 Pseudomonas sp.

GL18 ' SRL820 Pseudomonas  sp.

GL19 SRL821 Pseudomonas sp.

GL20  SRL835 Brevibacillus  sp.

GL21 SRL837 Brevibacillus sp.

GL22 ' SRL851 Pseudomonas sp.

GL23 SRL871 Brevibacillus sp.

GL24 ' SRL879 Brevibacillus  sp.

GL25 SRL917 Pseudomonas sp.

GL26 ' SRL933 Bacillus  sp.

GL27 SRL937 Pseudomonas sp.

GL28 ' SRL969 Pseudomonas sp.

GL29 SRL971 Pseudomonas sp.

GL30 ' SRL982 Pseudomonas sp.
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(m?n/qshygl] Jﬂgﬁaugg’ﬁgnﬁZyUHYGGg(gml Jl"JJeaq;?rg’UoY

B.c/PDA 12.3X0.0a 6.2N1.0a 9.1R0.4ab 0.0KN0.0
B.c/SRL729 9.580.5ab 1.3X0.4a 5.880.3fgh 0.0Ko0.0
B.c/SRL764 12.30.0a 2.8\0.9a 10.0N0.4a 0.0RKO0.0
B.c/SRL768 12.3X0.1a 2.5%0.8a 8.1R0.4 abcde 0.0KR0.0
B.c/SRL771 11.50.4ab 5.8\.3a 5.900.6 fgh 0.0Ko0.0
B.c./SRL774 12.30.1a 3.2\1.2a 7.5\0.4 bedef 0.0RKO0.0
B.c./SRL811 10.90.9ab 1.480.4a 8.6M0.3abcd 0.0KR0.0
B.c./SRL816 10.80.3ab 0.080.0a 5.5\0.4gh 0.0RKO0.0
measeyd ° Ud! B.c./SRL835 12.30.0a 1.600.6a 8.980.4abc 0.0RN0.0
(Volatile test) B.c./SRL851 6.000.7¢ 0.8\0.8a 5.3\0.3h 0.0RKO0.0
B.c./SRL871 12.18D.1a 2.000.6a 7.3\0.5bcdefg 0.0RKO0.0
B.c./SRL879 12.3X0.0a 0.7M0.3a 7.580.4 bedef 0.0Ko0.0
B.c./SRL917 9.8\0.7ab 1.400.5a 6.1N0.3fgh 0.0KO0.0
B.c./SRL969 10.8\1.0ab 0.7M0.6a 6.280.3efgh 0.0Ko0.0
B.c./SRL971 8.4\0.6bc 11.6810.2a 6.1N0.4fgh 0.0RKO0.0
B.c./SRL983 9.6N0.9ab 0.2N0.1a 6.9N0.4 cdefgh 0.0RK0.0
B.c./SRL987 11.6\0.5a 3.3\0.9a 5.7N0.4fgh 0.0RKO0.0
B.c./SRL1126 9.4\D.8ab 0.9\0.4a 6.8\0.4defgh 0.0RKO0.0
B.c./SRL1302 11.40.6ab 0.6\0.2a 6.5\0.3efgh 0.0RKO0.0
B.c./SRL1324 9.3\1.0ab 0.7M0.5a 6.0R0.4fgh 0.0Ko0.0
B.c./SRL1328 9.3\0.8ab 7.601.9a 5.5\0.3gh 0.0KO0.0

*K3Uhdg Uxs GUdat 3, 65 Useyd s 6 salUd Ussasgdsi3UUs
i elvy3aU U0 TudeyHSe® ¢ OG@ U005

10,00

8,00

6,00

4,00

2,00

0,00

PuBpdg avantuéng (mm/npépa)

KEeul U 4325dz6187 00O 106eEI EUEgOMDEEOI) E O OEBotiytls édnerér (U9 OT 0T RUE
B.14.9) o¢u UET U¢sudU0GE URI 20 aUeUEsEUe&ail aUUI UORGT a0
eleeETE GUGIE UIUE)OOORGUOUUVUE UOT 1V AUs0U0 Ui o OE ¢0AGEITUVUO U
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UpxiUd0UT GUUUEaUEeA& GEYUT UEeg 1 UsRGE UOO6 05687 OU Ul A Uo61 EOD.

KEeul U 43 5 U UEDd E 06
(UpOT UTHR 9) £ P é U OE 2 3
o UEUEe&l GUET UEeuid) Uplbpe Qiawob-pl VB2 0d eUE E ¢Uou|¢onE&UEé
aUeUEBEUVUenl aUUOI UR)BRIBY1 eRHEELD ¢UOUT QUUEGE GUE G)BRAASBEUeZ U]
(3208EU ¢UBOYT UBHESES €ePRdsO ¢UBUOUT QUUECGE)

227 300EUe @ UUbUOOOBENGE T EedOacEUCeql Up OT C
Gol 1 &eReEeUTeUbppdOUO T GIT RT a0 a6l UdAUGSU T U U
LIFE -PureAgroH20 -( KO A go K 3U0éexl | O06)

DD UAY UUOOOEQGeEeUDNMOITT ROEUEUGOOUUEe O T EedOaEUe
»06 UsRU aUEI eEbLﬁC‘)‘F‘zQB"Uéo'ﬁUOMGDQA) U@ eA2 U0 UBNN OT RY &
ROEUGEY Op OEgeEelU RO 1 gUbU ANB L])OlﬁH“ET‘R@Mé@ﬁ?JéGE‘E UOBE® U
OeeET ECOT -NLBUTSQATS4, ITS2-1ITS3) . ¢ eUl U00BU ¢o00F DT UU
P00 OUUOEY AeEe Ul AEU Sanger S R

U U
equencing TU RODGE
(\

|

Genetic Analyzer Systemw i t h Smart St art her moFi sher SCI ENT
U i

o =

300. ¢gU U¢OUUI «8Y UUU UEOG UI 1 ET OUDREIGEOU ¢4A1D0.610 E £4 O
Dzl UeUO -41:566 U0 OsEGE AUTal eUE UEual YT EedOaEUe
KOAUGUE®S0O6 30686EUOI OAgUO U0O6 300

= =Y

QRUEé(KsgUOKREOaEUE DO dOT 0T RO

41-12 Candida vartiovaarae

41-14 Metschnikowia sp.

4.1-15 Candida oleophila / Yarrowia lipolytica

51-1 Candida vartiovaarae / Cyberlindnera sp.
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51-2 Candida railenensis / Candida oleophila
51-4 Candida vartiovaarae
5.1-5 Candida vartiovaarae / Cyberlindnera sp.
5.1-8 Candida vartiovaarae
5.1-10 Candida vartiovaarae / Cyberlindnera sp.
5.1-12 Candida vartiovaarae / Cyberlindnera sp.
40-1 Metschnikowia sp.
40-3 Metschnikowia sp.
4.0-4 Metschnikowia sp.
41-1 Candida vartiovaarae / Cyberlindnera sp.
41-3 Candida vartiovaarae / Cyberlindnera sp.
41-6 Saccharomyces sp.
41-11 Saccharomyces sp.
In vitro eUITE&0AUEUO Ul uOGoUEenl 1T EedOaEUedal U
Kushneria @UE ROl dee@ORIO BO§Ft ophthora GU UGEUGOdUVUE
T &G0
GUODzT Ue U 4121.U% OGRIEEEUT U 43359 o O6 G EAaOT UUE UU U0U¢OU
URT aEOUOeéETal DﬂéUUEB@éEéL"J QUE aUO GUTOTu UOq
Ul Ue0UGBGOT OUT GUU oUEDAEééLIBPDAéL(UB4%g UO6 eUl O EeOC
dOGUUEUU o6¢OGUBOT OUOO UTU TeUBO), aUU OpOsU UL
G001 #RE ROV 6é@URI . gl UEe «URO, OU aUUIl ®«RE ROV &
EeUT O¢)OEEUEe A GUO BHUEe D Oa® OUsT OOUBU UET ol
alUeUEdEUeal TOUYOURDUOUEED 1T 200 aUO 09080 ¢UBUUE®T
UoaO UO6 aEOI OAEEOU ¢UdAAOT UU DGO eUE NA6-1% U OAUT
NaCl U0 O @licamBici UT UpUsaauUUT eUl U0O0BU
Dzl UeUO -4125 Gb1 OpUEed ¢UDOEOBUAEGEDO Ul £ApBOeredD auvU
GU0UT URGT UO6 Azl 060 Kushneria é WPhtophthatdnédtignde URT RO
(Pn) @éUE P. ddps¢i@iil U¢oRcH ed0pUEe £ 6¢OGUBAT UUU U
UT EOTUAEGE Ul A& Us71EO URI ROY 6 & OURI UeUEY geEe U
ellUVU6 &0l GURDPEBHRBEDOO. GEU UU aUleUWdBEU UEIGI UOUE E (
UdUdUEen 14dg¢OUa&I UaT U Ul A
AR cUal UROO Ol £¢ U6t EO (cm GEA U000
3 / PDA 8,1
Phng3586/ 7 PDA-B 76
NA 1,8
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4 NA+1%NaCl 2,7
5 MA 9,0
6 LB 6,0
7 PDA 8,1
8 PDA-B 5,4
9 NA 5,0
Pn BPIC 1206
10 NA+1%NaCl 6,0
11 MA 9,0
12 LB 5,0
13 PDA 8,1
14 PDA-B 3,1
15 NA 5,0
Pn BPIC 1921
16 NA+1%NaCl 5,0
17 MA 9,0
18 LB 5,0
19 PDA 45
20 PDA-B 3,6
21 NA 6,0
Pc BPIC 1934
22 NA+1%NaCl 5,0
23 MA 9,0
24 LB 0,9
25 PDA 9,0
26 PDA-B 8,1
27 NA 7,2
Pc5
28 NA+1%NaCl 6,3
29 MA 9,0
30 LB 5,0
GgQg0dzog Qg GgKOKpO
31 PDA no
32 PDA-B no
412
35 MA no
36 LB yes
37 PDA no
38 PDA-B no
39 423 NA yes
40 NA+1%NaCl yes
41 MA no
43 PDA no
426
a4 PDA-B no
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) KAl ANOEKTIKOTHTAX NextGenerationEU
45 NA yes
46 NA+1%NaCl yes
47 MA no
49 PDA no
50 PDA-B no
51 376 NA yes
52 NA+1%NaCl yes
53 MA no
55 PDA no
56 PDA-B no
57 388 NA yes
58 NA+1%NaCl yes
59 MA no

8l1- 33: KT uUEeUEe &0
0671 EO G UUT UR Kushtkaes &
ROV Ur Edpsici U UEAGOD
doU¢UEE £ 1: #&irlant Ag@rgMA. Maize
agar, PDA: Potato dextrose agar, LB: Lysogeny
Broth

i
E

Cope &
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Kushneria 01 £1 UEU a0 ROTUEEUUO UO6 A&l 060 Phytoph
GUEKEeul U @4 =2UE GD®IiIUeU 41350 U006 0EAaOI UUE UU U¢OU
URT uOegwal UEO uOeEYT &0 aUU UossU UEUﬂN@ol"JUE\%@ 2o U¢
@0URGU UU eUT UU0UBU UPOUUT &G UUU waoOl UGOBA GUET U1
G001 OROT UGO eUE URI ¢Ue&OAuUT RI g U U¢(“)Ul‘.’1‘|‘a’ea‘|‘000
2t UET Ul QOUE, U0 e Addel 0&X@naiROOV@PPdVAIVUE UGEUGOOBUU
U1 A& U671 E UOs eA2U GUUI «R0O6O URT ROY UeEURT, Uenl U
T OAUT OUUBE O OEOA&I UEU GUEO aEQuUOeEY &0 0OV G4A EaU
0p0s60O ¢UBOBGGBUGU ¢UBUT QUUEGE BEO, VG EYHOUVEDOUUOD® O
A&l Odhytophthora, T OEGT OT OUO UEIT U1 £¢1T RGE ORI Up OEé E
UEGEeuUUBU GUEO aEQuUOeéeET &0 10U UU eAUReE U0l &R
Pn1921+NA1%NaCl, Pnl1206+LB eUE Pc5+LB. goO ¢ 0G00I
eUE ,65% GUO °L”Ja’e‘|URoo Pn1206 . gO aUeéeUE®dEUel GUel UR
¢Dat’n‘¢unEﬁ|‘é GUET uOeéeEYT P Pnl1l206+LB 1TU ¢OadalU 57
dUOUT QUUEGED ¢0Ob6 ¢UBOG6GSsUGYU UO aveUEOdEUen aUel |
Pc1934+NA1%NacCl 70 420301 %O0EPVD GOEEGT 60 00U ¢O0G60uU.
a0 RUYETOUUUOBU U¢soUUU. gel 00, U0 auUeUE®dEUen a0«
pUOUY UUEGE GUET uOéEYV® Pn 1206+LB TU ¢OGOaUL 6
UOeEYT &0 Pc1934+NA1%NacCl @eUE Png3586/ 7+LB % U ¢OG
UT U6GUOERU. KOEQT 0T, UTUEUG&0O0T ¢UdO6GsUGU E acC
pU00OB6 G UGUT 0wl U UU aveUEBDEUeéA GUUI &RE & UT UE UO»s
UO &edU0¢pUEeun 1 &G0 LB. GAGUE URI U¢OUUT UGY AURT GU0O
O Udu¢pO@OIT VOPO O UU aveUEBEUeA GUUI &RE dpUBUYT $put
pUe OADT RT UsUal ROV O6egURI
Dzl UeUd -4350 WWoEUDBUGE Uf&i'u&lﬂtﬁ‘l‘a‘itﬁﬁﬁﬁi Ul £¢ U617 E UOb6 1T o
GUOUT URGT wU0O UVEUGT ROV 6é @URIPhytépbota nidofiandee ta®B. U URI
capsici

BAh' \ 3 - S S A ¢ h > B _"/\ > h _

E>w s h Al 18d 11d

o s _ ¢ NA+1% NaCl NA LB
Pc Pn Pn Pn Pn Pn
1 1 ™
VoSSt 2 PO 10sa | 1206 | 1921 | 1921 T | 1921 | popyq N0
1 . ¥ < Ushrieriar
423 15,00 | 11.54 [ 10,00 50,00 6.67 | 50 | 30.44 | 16.67 67.50
426 21.67 0,00 | 24,00| 33.33| 26.67| 20 0,00 33.33 57.50
388 3333 | 4231 | 0,00 | 28.33| 11.11] - 0,00 10,00 -
376 25,00 | 46.15 | 20,00 25,00| 11.11| 10 0,00 43.33 62.50

GEY UsROGE:
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1 Pc= P.capsici , Pn= P.nicotianae. DZ U0 HigEli g 061 aUUT &RE.
2 GUEO aEOQOUOeEY &0 1 Bc SWNA, PdNdI4eRA é Bic1206+ NA, a ol
=

o UBUUEDDRE

U o¢UBUYT QUUEGE Ul £ Us71 EO URT ROV 06egU

3. GUEO aEOQOUOEET &0 1R198MWIBOBIg@BB6/ 7+ 3 g NaChbhé UEPn
§3586/ 7+3g uUl UTUpUUReEeU] RODUVBempODUBdOYT UUU OE

Maptupag

P. nicotianae
(BPIC1206)

P. nicotianae
(D3586)

P. nicotianae
(BPIC1921)

P. capsici

®)
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Aokiun avTIrapaBoAng

A3'0- @ Mdprupag

(EJ ) @® 423

=257 i ® 426

.g E ® 388

5 2.0- @ 376

()

g §§ E Ei e [ ]

- |

§15 EE & ] O

~§ |}

¥ 1.0

w

S

2 0.5

=

0.0 T T T T
BPIC1206 D3586 BPIC1921 P.capsici (5)
21eAéxn Phytophthora
GOAGET U 41:5.¢10001 &07 OU0 0O&EI g0 UT UE¢UbdUAOT @0 T Eéc
UO6 AelKabnéria 70 UdpgU UGEUGOdUUEe £ G UUPHgaBhthord 06 ROT
nicotianae é\UAEA @l U GU0&l UROO PlymphthdreOTcptstt UUPO EGET O OEQR@ E &
G500 UURT Eea&0 U¢UT UI oY UEO AEU ée A2 U uOeET @ UIUE¢®UDdL
In vitro AaEOQuOeEYT &0 UIUE¢UBUAOI O 1 EevOaEUednl U
BaC|IIus Kushneria é UE U(“)G G001 @aRO6O a6y Oy UeEUU 248
er

KT o OEellpEGRUE T a1 UU URT AEOQOuUOEET 0TKE@EWT Wadi-ByEasOE UUE
-5. GUeEHeul U 53541013?0qu ﬁUbUéUEbE UEe £ E eUU/EI EY E
Udoal ¢RI U¢lu UU aUe BacdlsUGalE 30 VEdRP 9 eUE E GEY U1 (
T UsRGE UEO Ul £ApUb6T EO UO6 ROV UeEBDA GU e60¢UEé o ¢
o P. nicotianae P nicotianae
P. nicotianae +Cal .30 +Cal.r29
KEeul Uil OE
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UO6 A&BalwOUI £ UEU 6001 PhicoiddaeE(@ U2l OROO Gdzruig) a U P

GUE 6061 &®RUEU, ¢dUAT UUOpOEQeEeUl ulOeEl &0 Ul UE¢oUBUaA
Kushneria. ( e RUEeUu O 376) eUE 10U UO GUexl UROO ao6i O UeE
U0 GEAaOT KDEUUEMBE S GUE (G6AeUedET &l E UOET @ ¢ol
Ul TUAG UOb6 e00fUBEaDOUGAEDO T U 1 ¢00Us T U UITUPUBRED
376 eUE o06¢AORUE GUAedEGE TUOUUT U URT T EeodOaEUedql
U UVET U1 UoUT Al EYE UEO GEVYTUIT UEe@gdO Ul UBUUI UEegd uod
Cal .r. 29 UO®acilldseio@&Ed U1 A@WO®dT E¢ Ue OAUT Ob, Oifa 0U
T EedvOatcEvenl UPOT OTGGURT 376 eUE 248 @GUsil OUUOUE T U
Ul £¢ U671 E UO6 ¢Ue OAUT O6.

Cal.l.30

KEeul U 4375 KL uUUEeUEe &0 GRUOABUGoUDO AEOUOeEYT Gl Ul UE
Up OV OT 0 & OURT U RBacillus U Kusfineria é UE CGO®I1 «RO6 01 £UBEU o UOI
RO1 U é PPhytophthoranicotianae ( 0 Ul ORO @ GdgHgg,) 10 1 &d000 T OUA UE
URT T EedoOOdbAUTEGTOGT GUO Udoalgo
4.0

- a a b a b

£ 3.54

& .

3.0 ! = — -

§ & A il

0251 e

KOG aKTivag aTr
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o O o

1 L 1

M
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° &

G O ©® D
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,\0 &. (b\.
o O @)
&
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GO0 AGET U 42:5.¢10001 207 OO0 0OeET g0 UT UE¢UdUAC

006 Aa’emushae@a(&Ua’eiﬁﬁiéq“yq)“, U006 GUUI ®RO060 248 eUE

Bacillus (Calr29 Cal.l. 0) T U UOI PROphth@sE Widotianae ( E RUEEé U O GdzHg )

DoEuEloq)OEQeE eUé 20000l UVUBRI BEO AEU e AU uOéEYTQ® Ui

In viro aEOUOEENTHOEY U UAaDESBHOAaEUB@OY OT o a URRTAUOT ol

Bacillus , 3 etschnikowia eUBO6I 00T eR@®® O1 UeEUU U1 ZEh EWOT

1 Ueé E (erticillium  dahliae

Ki UUEeUEe A& U¢OUUT a1 UWI UERIVoBEOE FOBEWE AT U OF O 0

URT AUBakilus, 3et schni eowi 006 GUUI «R06O 248 U1 A1 UE
Verticilium dahliae ¢ Ud O6 0 EAa Ol WEEUDUEMWSS5. GUEHeui U 4385. 1

GUéTOUUE RUbUeUEDEGUEe A E eUUUGUUIT UEeg uoAGE GUEI

aUeUEO®OEUe U Bdiikes lOAI®.O29 eUE E OGEYUTUEéd 7TUBRGE UEC(

pUe OADT O6 Ul UO GUe&l URC KkMsthMkmMMux%w@®®06¢0006

3g. gl Usg&EDOmOeET o UT UEQUBUAOI O T 0OUUT U UO6 ¢UeOA

248 uUGUgRTUE UQUE UO GU&I UROO 248 uUl0l «RUE U¢psuoUGE

KEeul U @85KMMuUEeUEe&0 GRUOAdUGsUO aEOUOeET Ol U1 UE
U¢ OF OT aa ORI lJi&mmwm@mrw) 3etschni Kdwila 14) eUE (
GU0T 2RO6 BT AI4BEU G U OVertidilllurda Edaliae 60 2o UoUEenu o6¢uaUDdRI
25 7 &000 T 0UA UE T 0UUGOO A URI T EedOO0OdAUTEGT Tl aUC
In vitro AaAEOQOuUuOéET &0 G67TaUUUUEUUO T EedOaEUenl U¢
Bacilus 7 O UO aGU&lI UROO ao67 Ot UeEUU 2438

oUT aA&l OT UUO 6¢outr ET UOUUT &Y UUU U AT TUO o AIVED
OE T EedoOaEUex0 U¢ O OlBacilug Eaal.I.UD® Xt ©8 Oe UE UO G Uel |
248 @UUVETUI Ui E0l OAU U¢OU00IT &G OU0UYTOBEVDOBY @01 @a U
T0O 70T 00gadeT U UE o6t alUUUECU URT aUOT URal AEU ¢E
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U OUUT a7 UUU UEO uOeET g0 G617 aUUKERMU QW @BopO6&&E £a O
OpOsU @GUsT OUUE TU &RO6T eUTOIEeg Ul ApUs6iT E U0U 0
Goel Wavt OUO.

248

Cal.l.30
KEeul U ®BI5KNuUVUEeUEe®&d G(RUOAdDUGEUO aEOUOEETQl G671
Up OV OT o & URT U Rdcillud YGairi29, Cal.l.30), 3et schni(kdowli.al4) éeUE C(
G001 @aR0O6 O aol Ot exallp GEBU o6duBUBRTI U 3g, 3 T&0U0U0 1
T EedoOO0AUT EGT 0T GUO Uodo6al g0

In vitro AEOQOuUOéET &0 G67VaUULUEUUO 1T EeovOaEUeal U¢
Bacillus 70U GeUsA&17T 00U TUT OGRTUUEUSRT REUOa Al EO

GEU T U0 01 &A1 0670 Ul OE 1 Eéed Ok Oepddius Ugadl ®0 c 8 OEOD

Calr. 29, ¢006 ¢Ud@BAUAUT GEYTUTUEeA& UoOUUI 8y UUU GUT ¢
¢oOABE1iUUOO (DADdUVIOU&O 4.5.2), T¢006001 TU a6l u
gevo A7 UUU UTUEYTUUGGEGED GoUOQUEOAUTRT 16egURT,
REUODAI €06 Ui EOI OAgeEe Ul aUET KT UUEUOU KdAUGsUO
AaEOUOeET &0 G661 avUUUUEUUOD gU UpOUUKE&E&TDUUXMOIDD DO G E A
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) KAl ANOEKTIKOTHTAX NextGenerationEU
Cal.r.29 Cal.l.30 Cal.l.30 Cal.r.29

Cu-CNPs 500ppm Cu-CNPs 500ppm CNPs 500ppm CNPs 500ppm

Cal.r.29 Cal.l.30 Cal.r.29 Cal.l.30
JA-CNPs 500ppm JA-CNPs 500ppm  Cu/SA-CNPs 500ppm Cu/SA-CNPs 500ppm

o

KEeul U 4405 KiuUEeUEe®0 GRUOABUGHUO aEOQUOEET Ol G661
Up OF OT G URI U R BacilldsU 1(@al.r.29, cCal.l. 30) eUE UdEQI agéuvoU
T Ul OGRTUUEUSRI REUOCaAaATEO GU edU0U¢pUEen o6¢UGUBRI U 3¢
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