Olp!l (S 30lS gils aloxo
(FFITYY) VWAR Y ol ) o0

Syt 1B &GS (Solow SO Tl g J 5 S9u@ O (w2
i gL T (S pocen bglse 3 08likul b s

foslpe e 9" Slolo dl3g byl Loy eme & 59553 Juslow!
Ol oK1 Blow sl s O1balial 5 skl (b)) Ll )8 Golu (5 oeils F XY )

A/Y/Y Y 1y o ool = AVAY 22l 55 5 50)

©48 31 A6 wylas> 5 Candida membranifuciens 448 351 A4 3 A5 jedes asld> 3
Pers: Fr. bl b cow i8S S ol S (6l Pichia guilliermondii
85l byl s 8 15 obs,l 5,00 bkt 5 5l a1 &y g 4 Botrytis cinerea
Bk sl 85 SR L ABY AS AL s glawld aS sls OLES J &S g 5l
ols Ol Folew b blite ciS55 5 mlo Jasme 3 Flay Haml Sl Ol5m b3
SEHI3L Ol e S o S P B e L35 51 055 4 T byl 5 jesee glaalis
5 %3 YIVE B AR oy i a0 S olen somml (G341 dee)s 5 Solen A3, 5
Kr olew B3 0dd sbwl gasd Jhai Ul Ll b )5 3 ki Ao s Y8 G VYV/SP
bssd oalinal gl bjlius b o5 4 G5 slajosee 51 s > Jgho Vo) il oS
P9 (PSH05) 515 0L ()13 pan 1l oles & golem Jolo 756 pn dald L acslis
5 e A1 0313 LI L 318 Sl ams B g Yo (gles g3 a5 ABFAS b sl
wadls gl bglses 5 b jasn K5 4 o |y (SSI S o ey

(S iS KS g e e b gl Botrytiscinerea :gowls” (svojlg

SlaSes pye I Gl 5o 98 Wlal L b
4S5 6o eSTs asle glaaid (S (o
Cnl d.d)f )‘)5 R SHee LQM;L».J o‘).o..%
Senge sl ol I s S .(Janisiewicz, 1996)

Lo JrisSom Jelse (05 bslde «Sojglsm JiS
oo Sl 3 oo o, ey ale SRS,
ol 53 oylsd (oI5 e sS T bglia 5l ooliciul
(Leibinger et al., lacasStl 5l cads ioli8l a8
Sglie S clapanilSe ) ooliul Sl 1997)

lize gl Sis wuS 5 «(GUetsky et al., 2002)

1. Chitosan
2. Deoxy- D-Glucose

E-mail: zanguei@hotmail.com

4o\
Pers.: Fr. Botrytis Jsle L 5 Sl S (5o

Cble g 5l e s Lo (et 5 S CiNErea
ol) u")"‘“'ef" meSC)lB )‘ oolaw! 9 05...4 (&0 PP
(AGHios, 1988) 55 oo wymmms & lows ol JyuS
sloalia 5 boge )3 b ASE,B Ll 3525 Ll
5SS 50 shaz Glag S com Ll 4 pglis
S a8 il ead cllyy 5l am GYgame
NP axg 0550 5l slaghs, 5l (S8 Soslen
slaJle ;o ol 5 egdle (Huang et al., 1995) 5.5
L OiSy See Suxr o Sldlae pan S
Sl el oal Bolane Sujglsn S5 slabs,

CAVV-VYYYEY - oals

25555 Jaslonl i Jghune ooty *



VAR LY o,les (F) 0,90 oyl (K30l tils ales sy

Pichia 445 A6 4lu> 4 Candida membranifuciens
bug balas ol 00,8 eolatul guilliermondii
z,S ashis 5l 5 e (59, 3! (2008) Alavi Fard
Soe SYsb (5,10 sl [E995 A0 0l (g jlwlas
Ll 5l os) e s Al 5 bl 5l g sl
25 0 ede ojlac 5 ¥ el S e 4
PV s Sl pF Vel ojlas 25 ¥ (gt
5 20,5 alol o Hate Ol ) G g (PH=F-0) 5T
(Krever ssals g )l ol § il az 0 ¥ Jley o
Botrytiscinerea 4,Jo> (s )les Jsle z,18 van, 1984)
wéf QSM’L"“JC)b OliMHLQ)] 05.....515 )‘ aS Sgs BC1

Al o ol oladls lo el

bolpd 3o y0uss b JpiSgw dlge )5 5lw (o) p

oo Lol
Janisiewicz & Bors s, @lhas gyl ol
Olyeetd Wgy (o Hsbie 4 et (o5 L (1995)
20,5 aps (PDB) o088 duojouw mle cuiS
Vooslady) gy e cnl 5l s 8 G
g ol 5 gl a0 VWYY sleo jo 5wz, (g e
30 0,8 g 4B 1O Goe 4 Hawas! VO LS
a5, Glaadad Gy SOl eolatnl bolaml jese
s Aia O Sl le Ve (gl slodly) 4 ja
Ol g e gimwlon oY 5l ooliiwl b o ciyo 5 asla]
ol Yl o o Joho Vet cdile a9 Shaie
oLl Sl Jols a5 slajles o

v . N .

5 deke Vo gmilongn Sl s S Ve Wiog
o s, el el ST a2 s
el 135 55 loiaisSl] Lyl (slo Lo
S &y Sl Voslodlyd o jesee ol
w38 bgle [KoaSu bgo 4 99 5 (001 0%) sl
@ Jol> boloe fgmnibingas 5l 5ids Ses Vo e u
Fdg S Voo g el e jo 00,5 adlsl ladly
s Sed g9, Lalg) w8 ol (g Slaie O
ol § sl a0 YO sl jo daalds o 90 VO
el Yo 910 lagle; ;0 i 4 g Wl (55l

Sy eSS ) eslanal ew
Jelge s J5e e b ablie o (Janisiewicz, 1996)
(Guetsky, 2001) oo jusco baylpls o S e

(1995) Janisiewicz & Bors .ol oo aex 1
ALl w90 bolxe a5 wisle olas
ol 4 jee alu> S 9 Pseudomonas syringae
JxsS » gslhs mls Candida oleophila
Calvo et al. .l cuilsy 51w sl Saws
et dgS 95 Giliie slaaslax 5l bl (2003)
s g ws,S colaiul Cryptococus 5 Rhabdotorula
5 SreSE (Saen Glew 99 U550 sl
opdle a5l Cewd @ Glojen jsb 4y o 53, &
co gl 5 6B (Soun Sufslse S Ol 2
a3l oad lax s slaasloz Lglsa 5l oaliul b
as ol plas wls 5 cwl odd cwyp
5 ol 4 K0S b Lo jesie bslive (Suiis ) S
(Janisiewicz, ol odg g sl olyal spl8
3 boagST belse Ko o Kangs, 1996)
PS5 a8 wils oo (Gloj I omslin Sslsem JpuS
(Guetsky et 598 oolatwl Hls a4 oSl ;)
sese bl (2001) Guetsky et al. .al., 2002)
Bacillus mycoides s =:SL 4 guilliermondii Pichia
anti g w0y Gl Sglite hme bulyd o 1,
S s s olgen gl bglis a5 s ol
S B 7S S S 5 sl el oy
IR
Candida ,ozee A5 5 A4 alox 31 sy cpl po
guilliermondii 4555 51 A6 asla> 5 membranifuciens
Sojlgm Sy 0 o0 b Ll bl 4 Pichia
O B Eg E98y eizmed 5w S FSE SS
B s 0550 (uasS T b e i) Lo boglone

L gy 9 Slge
Golows Jole 9 ConigSLST (5l poseo dugd
48 5L AS g Ad ose wlax 90 owyp ol o



Y'Y

Sl b lacadsSIl gmibng sl 4 aals 55
oo jo SLad o 00,5 aniél 9w ke
aalol o a6l cels T oo @ a0 YO
Lo 5| (5o S22 a5l s fon sl S el |
gy b ool 18 g lewn Jule 7,8 039, & S
J3le jo ol 5 il a0 YO (glos ;o 59, Ve Dow 4
Solew Jole )18 a5 5lad 5 wiad ools 13 55sSCl
Slp 25 e b Bl podiase 0y 2alS a0 4
(Etebarian et al., 30,5 awlbxe Ll 51 S j»
2005)
n = (a — b)/ax100.

Jole wdy 51 (Slasl sy i e b cnl s &S
D wals g 50 olem Jele Gol5 Hhd @ (g )loe
ol A oS s 5 Sem Jole GslS LS
IS5 ¥ Ly ol S o e B o 905
s al
Si4lsz 59y » Wl bolio 9 bjeske I (ou)y
Solowt Jole gl

L, (1997) Droby et al. g, obul s ialosl 52!
PDB Lo ydloo O laml i pbil ois o8
e g M Ay, e Ve sladdd 0950
clale o e) Caws a4 lp aelsl o s )T i
@ e shie O s Ve bzl (sylen el
Solo Jolo B slaian 90 a5y (gol> (74 S
09 Sl alee SG 5l ooliiul b g w5 LS
oolil b 5 s oS Laoms o 51 )6 oo g
O9938l 9 (Boeco, W. Germany) yegicwlen oY
sl Jlidee s oS RAEAEIE shie O
898 ol Ggmilomgn I g See Ve e S
sl oa sals led 0wl aSy, balgd gy
Ol s ySee Ve golom ole ol (ygraniliasges
2 Jsbr V7 prilisgs g AB i, bais
B bylos 5 yomme sladlaz 51 Sy 5l 2 e
5 905 4 I8 lagilesl Billae [0S L sl
P ey Jelb peibivge I g S Ve
0,8 adlsl bdyd 4 boxe L (golal sla s
3 0ad pdas (Sl (g9, 4o Sl Ve ow 4 oy

o §FS 1 S )le Sl S5 dgute Gl (o) 2 101 S0 5 (25555

Voo el Sl als se sl GralesT gy ) as
Copraz (39)g] Cewd 4y sl g s iy iy S
G sl L 1) sSie oad 4y sloaiges b posee
S bie gl 6y sl s, @b,
5 Celw FA 5law aiald solo caS |,S6 4w L PDA
oolS olKiws 5l solaiwl b o Sgls PDA oS Lo
S lass jo b SolS asid el led jles
W5 Djge byese (Sjglsdre Dol elul
5 Sl Dyge 4 AS lajee oS Djgo (nu
4l e 5 Slo AB o ez o Sliaisl g elb
Sl S L AL glapasiae 5 wiibe (g, o) (5,0l b
ples QB oS Lo (59, 50 )l Sgg s acsl>
B o wle;l (Mclaughlin et al., 1990) aisg
VB oA ssbeo b Bolai aly 0 J)sSbg,b
obe)) hw ¥ oshls A jes .cd S Sy S
Sorez) e 7ol B gl g (6)l0 paiges
D91 (ol,al b bl > jo S LST (slo oo
Wog Osle s by leus
A4 C. membranifuciens «la> .\
A5 C . membranifuciens «ls> .Y
A6 P. guilliermondi 4 )oY
(A4+A5) Lals S1 Lglses ¥
.C.membr anifuciens(A4)+C.membr anifuciens(A5)
(ALHAB) Jolis S2 Lglss .0
.C. membranifuciens(A4) + P. guilliermondi(A6)
{(AB+AB5) Jalis S3 Ll £
P. guilliermondi(A6) + C. Membranifuciens (45)
Jole 256 b Ll bylie 5 bajeis ilice cois
&b

Denis & Webster &g, (wlol 5 se;l oyl
VoY sl Il ol alil o5 o5 L (1971)
Dol bglss 5 joze slanlaz 2 e jo Jslo
Sk S )3 e 0055 A 398 093] Billae WS
Vossl el FID b 4 slasias gl
BT Sy oy S bame i) s
Ll g5 @ 55 bl b (gol,ail (grmiliwss (PDA)
SlacSizs ys b Gidy Sl gy o) s &



VAR LY o,les (F) 0,90 oyl (K30l tils ales Yof

SISe o sl Sl ady 5l (Faijloilh sy
005 Al 5 Jgayd Geb Wil bgle 5 Lo jasre
:(Etebarian et al., 2005)

Lo jo oS jlad — wals jo aSU lad
aals o ast e X

Syl 1 =2
55 slewy 0, 5

Yoo

!y (1962) Limple et al. Jgo,8 ] 5 ogdle
L i) bbylie (o Q& g6 (ow)n
o 00l (paenigSLST
Ee=X+Y - X.Y/ 100
o JSas e 90 Y g X s b (nl ol
doyd Syge A SO e lade aS il oo Dol
o Hlde S isdiee Gl e SL
Syg0 Jlade Sl iy bbgle 51 Su » (Saijlssl
O Pl abl Jod Jao,8 b oad awl=e (E€) Uil
Sl obel gloa pablos e boloe s15]
Slde 5l yeS babglie 51 Sy je (Swloil we)s
Sl boxe izl e wilb (Ee) LUl 5,40
Y R REYET QLR VRRV) W o b
Sl S gHlow S5 50 s cdile il

5 Wb Feke WS Gb (esl Gillas Lo
00 BLbI o yio oo Y/B a5 5 ¥ Gac & olag] su
By W) OLZ.:‘ Us)‘“" Guc \_i: )| ooLa...wll.aj (S
A Vo e
20 sk Ve h oY 0T Glacdile 1 s See ¥
il 0+:0 gl 5 CaucdsSLST (gl yasee 51 i) Lee
5 el e o i slac bl ) S, 0
G 0 0dl ol (slaps) 4 Wog sdwl Caws w
IoadeSe Ve s cel YF 0 Siab
= o .
2 Sl e 0 S VT Gailisge
Sl b said Jiale slaes; ol Siake bbes
' 6L®Lo~) B Lbo&yo B JESR )Lo.».: J.’).».MJ }Ja.m
39, Ve 9 V0 Soe 4 iy ol F ile ax 0 ¥
loas) jlad (g, Sojlail b coles 50 5 ind ()l
B en 99 Sl A5 Gl sl ol
Ly ol S il B s opgesl cnl S
28,5 18 o g i 390 ,1,55
s 00 13§ Joxo 31 oS LT oo <l 3L

3l )5 sl 4> 0 YO slos j0 g ands 2 )0 ;90 VY
duslio 5 50 00 dlsx (slo gl dlawy [l 51 5 Les
5 ol MalS b By 93] cpl ixd S )3
JrS 50 Ll bgle poso goaslaz 1 (o)
axye g Ve bbod 50 g o il S5
ol )5 il
S5 ade T bgbin 5 oo 1 el (ol 5o
3,30 Delicious_Golden slocaws 55, » §ymS>
@l gde Wb jslaie 4y boge 235 18 ()
KV A BEPC I WINLVIN L PVIV-SRE-I: RS VRIS
Oare sie Ol Ll dw e g ead jgabse
3 ¥ Gos 4 ol jsw aslol jo aiad ool il
Sl sl b o po Bl o e Lo YO s
R I R TS
50055 b LT Lglie 3 AB 5 A5 A lacanysSil
ol Gsmlimsn 559 000 Golawe Sl 4
50 el )5 0y ¥ A as 53 LS ass] sl
b oLl genilomgns 5l 52lsySon Tr 035
SIS el T s 08 Giale Ll byl
3 e e Ve ol cils a0 Ve O > a0 50
- 5 :
Sobe 5l e 5250 S VT gmibinge
Sl b enis Jiaule slaps; ol adlol o35 2 a4
‘5&‘.‘.«»)1.: dﬁ).'o o L%os.w RUCR W )Lo.u J))MAJ‘ )Ja.d.a
VO Dy oo 5 4 g w85 18 (Sl g b
ool 8 ol F il ax 0 Ve 5 F slales j0 59,V
Okl b ooy shie Ol L leawcS 5950 i
oinleyl cpl o ol atsly 4l ogb e il
S e as ab ad 3 s o LSS ks sl 2 sl
dw Lo o o pizmen 5 09 o SO Jolre
@lop>; k3 6 pSejluil sl a5 g eud o35 e
G Adg GrSE SS a Sogll wdle sl o
Jole 28 (Siabe 5l o pligw 9 @235k 595 )3 5
oo B 5 g3l s eolitl udsS 5l (s ylans
bl LS5 F s 5 ol SLals



Y#0

40,8 oolaiwl SAS 9.0 jl38ls i 51 il Jlg  S519iSS
B g o oS slassds air ig, b logsSils
L ibly U1 51 L3 Weools i dwslie susyo

Wi Jlay 5 sloye b

XY= Y=Log (X) Y =Ln (X)
Pl
byl 5o oSy b JpiSem Slge )l o)y
oli»i).ilo)'i

sloalaz 36 Ghlel g)ll Julos 452 b

318 s K0Sy A, e 59y AB 9 A5 AL otk
b 0 ST gl jasie Coraz) bl
oyls 89>y o g WS (olyal L bglke
Al s Gl Ghjled slaile; o Lol (P<%01)
40,00 092y o g ST e Jles b ley s
oo slaaslas 5 SO e ialeyl ol jo 0s o)le
Skl b g9 4 ;000 L g0 4 90 bglse cdl> o
o, PDB Lo 4o sl gol,ail o )15 alie ol

o §FS 1 S )le Sl S5 dgute Gl (o) 2 101 S0 5 (25555

3O Xog odd (5, ol F sile 4z Fogles
Syge S iler Gimbe Gl o pligw 5 ezl slajs,
shosliinl b lanl &S cos 5 cpl 40 a8 )57 513 o)
S o 0dd 03 ool (SElge Ao S
N syoe &5 aladdgl (59,0 g 00,5 laa 8L p)5
WS Jite wog byl jhie ol il
ools 18 Sl olfiws (gg, 4nBoe o Sde A s
ol 3 s e Vo B, s ol L i
i PDA (gl S Lo (55, b 8, 51 Sy 0
s ,8 (6 )l o 5 il a0 YO sles jo g
Shoslial b 5o, ¥l ae byjadee (IS coles )0 g
5 Bjesee IS ol hiled led SelS ol
S o SSsslghm Sl 5l ookl L bglse i
5 o yeze L& (505l dliie cotS oo 50 o oo
A osly aseis abe lae
&bl bl

oyl )y sl Slael g ol Jolows 55 j5lace 4y

O J58) 25 0 g39 e 3 ooy Jlep Bl ) adlls 3
9
] ]
%)
\1 T
- 61 J‘;/i
;‘ 54 /=
5 e
4
! 3
1] —e—AS5
3 2 —m— A6
14 A6 In mixture
A5 In mixture
0 :
0 15 30
(cela) Gla) ()
8
AL 5 AB A5 sl joste Corex - S . i
15 PDB Lume jo Lsla 5 oLl o> 5 6 T//////i
-5 - F
() AB+AS Liglses azys YO£) les re—7—
24y
. + o + g
4 by e slacl (z) A4+AS 4 () Ad+AB —13, e
Jaj.la} MLJ‘SA )lji'; dw u*i‘L“’ ‘)L;yw‘ 3 21 —l—iilnmixture
17 .
GESE)  suibil  glas  laogie s, . | A4 I mixture
sl 0 (cota) gy 1O e



VAR LY o,led F) 6,90 ol (SipolS (2ils aloa 22

° 1

7 .
96 1
T
%' 5 i/,_,/ -
3% 4-
3 3
3 —e—A5
3 2 —m— A5 In mixture

A4
1+ A4 In mixture
0 \
0 (el 15 3C @

Gy oler 4 glew bl g8 Siale
Lolre a5 ol olis sl bglke 5 canssSll
Saals )0 AB CasSLl jaske g A4+AB A4+AS
Lboolel S5 5l gl ole g8 jspl (Siale
Olime iy g alily jlo gae NS 0SS
LD Lo.u w‘ 5[} Ja.;.?u: o )f) ] )5.“»‘ )4."9?
30 5 el (Sl Gl i b comlie
ol caslive A4 CusSl alas gyl e

(Y USs)

Ay 3 (S aa
N
(&
L

£
(6]

)M&EG)GDL@TL%QL&M&U&QMJ

5 ABHAB clabslis ol olii ilejl ol b
YANF oy a4 T len ol oS as o L ABHAS
AB joss b AGHAS Lglis 5 mhaw 3 4o TYIVY
aby el cel s w3 ol ©jge @
7 JS8) S ;)L‘W “-5)-’
29 55 le yemml (F3dile 0 poses balsuo 1 (o)
ol LojT Layl oo

Sham celo YA Silen jonl (S5als Ol

30
20 -
15 4
10 |
01

/44~/.,45 /44*’46 /46~/~,45

W lad

Slosi o blite oS (gasl 50 Ll bglie 5 posee sy Giale 51 gy 98 555 S lony 33, 51 (Swlojl ae s Y S8
(P<%05) 25 )las (5,0 sme glas o b S51o (yge3] 10 Wdgs S i B> glylo a5 Sla s 5 ST aw )l



Yev

o §FS 1 S )le Sl S5 dgute Gl (o) 2 101 S0 5 (25555

1’”40—

3

3 30

5

° 20 A

l = N
0’ T T

A4+A5
L jled

aes 5 jlor o PDB Lame 4o Ll bgls 5 cansisTLST o oo b 5asle 5 oy S5 Lo

A4+A6  A6+A5  Control

[23) M‘P )3.“.»| Qo 40 -y J&»J

(P<%05) 05,105 (5 )lo sime gl p b (SSIo (yg05] 50 Bdgr S jlie By glyls 4 slo s g 1SS

ED 5 lows arwgs 51 ( Swylojb ao,s ] pogdle
Limpel et al. Jgo,8 3sllao (E€) ,Uaiil 5,00 I3
szl ol gl mls wl e, n 3 (1962)
3 e 1 Gyl ABHAS bglies cusas LSS
SED ke 5 s o 5SB SS J
2 50 a ol il e yidon ould Al E€ e
50 el Caws 4 ol F ile 4o Ve g F gles g0
dwlxe E€ lade A4+AS 5 ABHAL bl Ko
aS og (ED Saijloil aoje Jlake 1 iy oad
Ohe (RooSs 05) coms S ST 31 saimoylis
OV J993) el bglsre

95 ol

40

2 belowo 3 2k @ i gbalas Fl(ow)p
4z Ve g F sbalod )09 cumw (G s S5 J s
ol )5 ilw

O il axy F ogles jo Limbeyl cpl mls
ASTAL bl lawg [0S ol o pian ol oylas
bole 5 o8l ©js0 @ lojlons Koo b aglie )0
Iy yooskeo YIYY Joleo lasU jhad a5 ool Jol>
3 S U5 Ol (eSS e ol
5wl 0 A4+AD bole g Ad wlos 4 by so
a0 b ol alin 50 o8 sile a0 Ve les
(FUSS) 095 0l 5 il

35

30 1

25 1

20

15

ol g 33 (MM JAsd

10

leIII.

A4+A5

Ll

A4+A6 A5+A6 Conrol

(W



VAR LY o,les (F) 0,90 oyl (K30l tils ales

Y#A

d

[ ]

A4 A5 A6

A4+A5

L lat

A4+A6 A5+A6 Control

(@

oS LST (o yasio B.CINErEA L ool jlous o 0gae (59, oo dloul gloaS) Ll -F IS
Ve (@ o5l az )0 ¥ slales 1o i 4 (Giale 5l 9y (o 5 005 Ll boglse
S 5 e By gl a8 el s3s S5 Lz sl lowt o (0) 8T cile az o
(P<0.05) u5,lai jlo e iglas o085 b SSls 9051 50
Lol boglsee o ,latil 5550 Jlade 5 Ll boglice dajesie lawgs 8 Loy 51 Sijlo5k aoyo -\ Jgo
Jrod Jgo b illas (ER)

f°C Y- °C

(%) Ee (E) Swlssl 2oy (%) Ee (EI) Fa)lsst 2o b o

sansd ARNE Ad

V.45 C #YI7AD A5

MY D Yf/Ya b A6
f/oY #yv-fd 31/59 &+/IAAC A4+A5
vy Yviv b AANSY Yi/Yob Ad+AB
ANY q-/9Aa AQION AAIF @ AB+A5

P 120) 5SSl g0yl o ailoads sols lis Galides B9y b ygiw ;2 50 a5 ol (0l g 009,15 Sz )b s o

05,5 olomy! |, aS) Jad py 1S Lgles 5 gol,ail & 50
3 Ad+A6 slabglxe ax,0 F sl jo0 Ll wg
g bas) hd casySLsT Vet clale L AGHAS
S 055, ol yie e YIFO o YIYY Ly oy
2 Solem a8 peS bjled K0 4 e

Ayl Sl pe B

G (§ S BSOS (55 loy J 557 50 yoso il i
ol ol S ile ax 0 Ve sles jo byl il

a8 5 bas) b e clale Ll ell 4y ol
Gohil Jlog Gilie glbojles w0 Ned e
FIOY oy sleast hd Vet clle L AS o
@ bjlas Koo b wld 0 a5 55 sbnl |y e



Y5q

5]
=Rl1] E1D?

ast
] P L2
(] s o =
L I 1 L

and3 50y 28 [ mm)

10 o

AL

5 ke
o
[

rJ
o
1

]
o
1

(4]

2l s e o3 [ mim)

o

5] 1III8

o §FS 1 S )le Sl S5 dgute Gl (o) 2 101 S0 5 (25555

u Contral

AB+AS

=)
o0

Ad+AR AA+AS contro

(S]]

mContral

Caortral

(<)

S P A cuw ogae (59, B.CINErEA J, S 10 o 3 0o loz Ll bl 5 yee slawlos cilize slacdale 51-0 S
eled 5009 1S5 Sz sl e 2 () ol F le a0 T s 5, Ve i@ ol T il ax 0 Ve glod jo 59, V0 51 e
b e (MM) 009l &U a8 (P</+0) 5,08 o sme glss Fo0Ss b S5l fyge3] j0 diteds S ie By (lyls oS

eV g 1 T a4 el g soldl Sl o lalenssSIST 60,18 slacdals

G aalol o a5 (&l -7 JSK8) canl S e ol
byl g yosie 93 Comexr jo pals Giulejl sles!
A4+Ab .’o}l?u Coo>  (owy “39"“"6" oualive LQ,J
e 5l Co Ad wlas o) oS wes e lis 58
Sl e T L belwe cll> 0 A jade g
0835l 53, 3 AGHAB Lsksia 3,90 13 (o JS5)
ol 4 golal o pp)l5 Cl o eSSl 9o e
oo b Ll bgle b oawolie 0 093 Comex

s 00 055 oo BT LT ooz L
o Ogme (59 y et Cumex (owyp @B

5| Sglize ooyl clle o b yaseo i, &5 ol oS
soalir bslre 5y ,0 il Ll bl
P. guilliermondi (A6) 5 C. membranifuciens (A5)
axe ¥l o Siabe 5l am meopl e, 50
@SS LGT 90 a0 a5 0gd o cvaline o 5 Sl
3 dyen bole Sll>po 095 Cumex 5V
Sl 98 o o b jedee ooz o5 (550



VWARLY o,les (F) 0,90 oyl (K30l tils ales

Yvy-

?1}
3
e}
} —m— A5
1 45 —A— A6 In mixture
if A5 In mixture
4 T T
0 10 20 30
(jJJ) Ol (56.”)
75
?
’."
1)
'1 5 =+ +A4
21 as —A— A6 In mixture
if ’ A4 In mixture
4 ‘ ‘
0 10 20 30
(J.JJ) %] (‘:J)
7.5
7 A
\32
16.5
ie
'."
4 55
-y
1 5
3145 — — A5 In mixture
A4 In mixture
4 , ;
0 10 20 30
(J90) Qb )

Sl gl a0 F sles jo bglis g gol,ail 2l 10 () A5 g Ad (&) AB 5 Ad () AB 5 AS slo josre S -7 SS
Al oo FSE) o lusbiwl sllas bysiw g9, bakas il co )1,S5 dw (12Skeo ¢)loged 4y bgy o sla]

Sl ool lis sl by iy (n e SR
» bl nl plejen S SuSs b else
b yaee btz aos ols Lt aF 35 mle lame
Sy RSy LS e et 4 belke Cl o
sl Slallas 51 gyl y3 5T 2 ogdle 0 o
L1y WocanisFsT sl owimo oS5 Jale oo
2 ke b beaisTl Lgle slojen cutS
(Raaijmakers et al., wilos,S ;Lo sladass 9o iolesl

&

oo

s 5l gols s Slllbe S gy o
(Leibinger et sla s iSL 5 g, B alox 5| J S g
oSl lojese 5 oSk @l 1997)
ade bolxs o504 (Janisiewcz & Bors, 1995)
Lsla ;5 wloads solitl s low Jolse 51 (5 Lonns
R s b ksl pog )85k (J S g Jalse 09,5
o2l o (Raaijmakers et al., 1995) wib oo Coonl



YY)

SIpl eamslis 0> a5 og (BEe) Uaml 5,90
L bgls ol5an o S se Jole 50 ot oS
yoome alaz g0 1> as cpl Lo Lol abl go 0080
ol el 5l gy K0Sy LS o AGHAS Ll
S8 g o 8L LS e b 1) aisS e al,
OL 5 335 slaom) p 05 g2dnr b jede (6,
ad gl e geb a0 e 0ge a5 Wilosls
loyaie Cllsd (gl colio Lo 5 5 il
Janisiewcz .(Fourie et al., 1991) oS oo ol
Gl olul b yose alaz g0 5 bsle (1996)
03,5 oolitul s o] S ale TS-E2 4 T5-D3
a3 TEE2 aylo a8 ols i 5l oyt cal 4 w052
50 GoyLo g 59357958 59lS) (n)S (ol e
59,000 sl eslawl ;o T5-D3 alax Lol 0iS oo oolal
Gz o Sl aF cdF am o el il
90 ;0 (gaid olge 5l eolawl 5 SG380sST (Niches)
500, LS o 4 amo e ojl LT 4 i oSLT
Calvo et .aigs |5 lows J oS dgut cumw 9 2SO,
5 bylie S sgugn a5 ws,S Ly (2003) al.
<o, LJs 4 Rhodotorula glutinis jeswe 3l alos
Slge g aiel dpwl 935 el o138 Slge sl b yare
o o 53 e | (52 ppaie S ynss S
3D wsts colsy ls T sl e 90 o oS S5 o0
P2 e b Gl s (Wed oo g, o) 90
Lig abie cnl 45 Canl 5 BB 053 o yase 5
P eVb o S Jy Sgdos Bras i S lew
Y oSl oS (S5ulez 5Ll (sln laasd lads
e 90 5l oolaiul jo s gS LT g0 Sblgs as
cxge (Laid 5 anel lasal) com ;o 2l e
9995 (o0 S slow Sl 65972 21 Slge (ot J
Jelse & G 5o S 33 s 4 0
(Janisiewcz & Bors, Wgdh oo goll J S e
1995)
ol V- 4 jose clile 281 b gy ol o
ol bsbseo 55 5 Woyose JS5 i sl o
clld o wiS o cl b,y il il

b Ll clale 4 anly lojese eyl

o §FS 1 S )le Sl S5 dgute Gl (o) 2 101 S0 5 (25555

slobgle imgh cpl slahi g 5030 o .1995)
&Sy gwelS ase pnin AGHA4 5 AGHAS
Al o b plp ol mels b yese K0
G55l Gl do 0g5 a5 ol el by padre (g0l ail
FRRREC NNV PSP VR SR PR SN ES SRR SO
oz oS 5 aS cunl suls Colb (6,50 Slllas
| i 575 S 5 ot S ] S
.(Janisiewcz, 1996)
JFSS S9mp s ASHAB S 5 gl onl 5o
O bls Ko b anlie o Wl kld o 5l
deodd Jge8 01 p ogdle ol bslona 5 goliil )50
o 0ga0 50 S gn Jule g0 Camen Slino 4
JrSam Jole 50 b bl g9 b aisS oo S5 Lo
Sl byl o eals o0 L5 4 glabelxe o
Ao, ABHAS bglre 10 0S|, (iNVIVO)
I Lgle il sly EDS b a5l Sl
aS oy b (B8) ool diwbxe jUaml 5,50 lode
odd bglie Jolo 93 G peafie 5l o SLAS
ol 5® Sl g0 o 0 09 (oo Al g w0
9o U"‘ QSHW ),.JLJ R Ml.v 03 J.u.\.u ‘L:J‘).MJ
AL e G ol lid 3o Ll o (AGHAD)
A e Canaz 55 5 o235l i3y 0 byl Sl
Oliee I gatie jsb 4 bolse o by ples 5o
ady 5l (Sl asye Jlade A4HAL bglxe o
Sl 0,50 duoyo Slade eSS bl (ED 5L
Corez gy Orizped W3l ol & bgiye (B
odee a5 ols ylis 5 gl >y eSS go
35 AAHAS LS5 o S e Jele g0 L8, el
IS bgle 2l jo (Siale jlam eaoil 5,
)‘MA UT » 09)1.9 | 60‘).&;‘ I )d Le,»—l Cozo>
Lol 90 (gl ool aulxs (El) (Saijlozh as)o
Sade 5l eSS bglxe <> ;0 A4+A6 4 A4+AS



VWARLY o,les (F) 0,90 oyl (K30l tils ales VY

=

80,8
S 3! il

Ciglae 039> 3l jliel oo 5l zub opl azop
Ggoko 9 olus oKadls bl wsp SiBgh
ool 4 a5 el oad el a8 L SKimgh 5l Cules
Wl S oeizmen 005 0 (Slo)ud g S5 alewy
Baglojl  Wlid )5 Bsaemme hgie wdigs
235 oo (G19,08 5 S5 byl s slacslen

33,5 o0 JyuS Sgn o eSSl YL cdale
9 Laﬁ 6‘;7 wlﬁ) c\S w‘ u...:ﬁ‘g U"‘ oA...Cb.buLMu aS
2lp o b yede J S s j0 Al o yiege (2138 olge
(Zhang et al., 2004) &S o 53L& ,5 Lo
&S ol @ azg b S o ol GRegh onl @
Sloslaiwl cud b 3l i o (59, sl slas
(Janisiewcz & Bors, <l sol,iil glacanisSLs]
sl b 5 eSSl Ky 00,8 aslsl (1995)

rhizosphere competence of fluorescent

REFERENCES

1. Agrios, G. N. (1988). Plant pathology. (3" ed.). Academic Press, Inc: San Diego.

2. Alavi, F. (2008). Sudies on biological control of gray mold of apple by yeast antagonists. M. Sc. thesis
of Abourayhan Campus, University of Tehran.

3. Calvo, J,, Calvente, V., De Orellano, M., Benazzi, D. & DeTosetti, M. I. S. (2003). Improvement in the
biocontrol of postharvest diseases of apple with the use of yeast mixture. Biocontrol, 48, 579-593.

4. Dennis, C. & Webster, J. (1971). Antagonist properties of species — groups of Trichoderma, I11. Hyphal
interaction. Transactions of the British Mycollogical Society, 57, 363 -369.

5. Droby, S., Wisniewski, M. E., Cohen, L., Weiss, B., Touitou, D., Eilam, Y. & Chalutz, E. (1997).
Influence of CaCl, on Penicillium digitatum, grapefruit tissue and biocontrol activity of Pichia
guilliermondii. Phytopathology, 87, 310-315.

6. Etebarian, H. R., Sholberg, P. L., Eastwell, K. C. & Sayler, R. J. (2005). Biological control of apple blue
mold with Pseudomonas fluorescens. Canadian Journal of Microbiology, 51, 591-598.

7. Fourie, P. C., Hansmann, C. F. & Oberholzer, H. M. (1991). Sugar content of fresh apple and pear in
south Africa. Journal of Agriculture and Food Chemistry, 39, 1938-3939.

8. Guetsky, R., Shtienberg, D., Elad, Y. & Dinoor, A. (2001). Combining biocontrol agents to reduce
variability of biological control. Phytopathology, 91, 261-267.

9. Guetsky, R., Shtienberg, D., Elad, Y., Fischer, E. & Dinoor, A. (2002). Improvement biological control
by combining biocontrol agents each with several mechanisms of diseade suppression. Phytopathol ogy,
92, 976-985.

10. Huang, Y., Deverall, B. J. & Morris, S. C. (1995). Postharvest control of green mould on orange by a
strain of Pseudomonas glathei and enhancement of its biocontrol by heat treatment. Postharvest Bilology
and Technology, 5, 129-137.

11. Janisiewicz, W. J. & Bors, B. (1995). Development of a microbial community of bacterial and yeast
antagonists to control wound-invading postharvest pathogens of fruits. Applied Environment
Microbiology, 61, 3261-3267.

12. Janisiewicz, W. (1996). Ecological diversity, nich overlap, and coexistence of antagonists used in
developing mixture for biocontrol of postharvest disease of apple. Phytopathology, 86, 473-479.

13. Kreger Van, N, J. W. (1984). The yeast: a taxonomic study. (3rd ed.). Amsterdam: Elsivier, 1082 pp.

14. Leibinger, W., Breuker, B., Hahn, M. & Mendgen, K. (1997). Control of postharvest pathogens and
colonization of the apple surface antagonistic microorganisms in the field. Phytopathology, 87,
1103-1110.

15. Limpel, L., Shuldt, P. & Lamont, D. (1962). In: Proceedings of weed control by dimethyl
tetrachloroterephtahlate. Northeast Weed Control Conference. USA. 16, 48-53.

16. Mclaughlin, R. J., Wilson, C. L., Chalutz, C. P., Kurtzman, W. F. & Osman, S. F. (1990).
Characterization and reclassification of yeasts used for biological control of postharvest diseases of fruits
and vegetables. Applied and Environmental Microbiology, 56(1), 3583-3586.

17. Raaijmakers, J. M., Van der Sluis, I., Koster, M., Bakker, P. A. H. M., Weisbeek, P. J. & Schippers, B.
(1995). Utilization of heterologous siderophores and
Pseudomonas spp. Canadian Journal of Microbiology, 41, 126-135.

18.

Zhang, H. Y., Fu, C. X., Zheng, D. X., He, D., Shani, L. H. & Zhani, X. (2004). Effects of Cryptococcus
laurentii (Kufferath) Skinner in combination with sodium bicarbonate on biocontrol of postharvest green
mold decay of citrus fruit. Botanical Bulletin of Academic Snica, 45, 159-164.



FvY o §FS 1 S )le Sl S5 dgute Gl (o) 2 101 S0 5 (25555



