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¢ (Leind dalne gl Y A8 )5 auda g 2a3) Aalte (g i (Blabl) ( Camia g ale 5 kil alea (3l
38a/ Jilg)Sile 100 hiey Aol 24 yeny Audpall a8 L S (o 50l Glladly jaall casil
¢ die (aha A dag pd IS e JSI 6 @y o da /bl 45580 30a 5 100 S 9)
Caige Ay e da 3 2428 51 da ay duzalall b dabldll 1l e 4 glall GllaY) Cixaa g
Yoixiall ¢ all dalise ulad o 5l paa &Y Jall adl Gl ¢ a6 saal Alial) sl daylia
s Ualaall 5 i) i e Giiall ) pucaial)
e i Wl il 5l e g il <l (3550 (e dpnal a1 308l (g L) il e 5Ly
sl ) pasxd (2.4.351.4.3 ool (8 ALY (al jel )seh (8 85 g ) 2 5) @Y e
 leale daaU) il jLasy)

2 bl Ofatl) G pal dpsall S Gandls | 5.3

alaall Gl g b3 (g A g al) Ly S sl 4 gan gl 5 A jedaall ol JLia¥) <y sal
Schaad s ( 1994) ussals Holt s (1984) Dobereiner sKrieg oS3 Ll 5 dladll
ol e LS5 (2001) 005 AT
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Materials and Method Jaadl (5 ka g A gal)

b A Y el A pgdiall g 4y gl cliall L 1.5.3

T e Aol 24 jem NA by e Al L 30 @Y e (e Smears dswse O pas

Jlexinly 5 gunall jgaall Cnd Cuands ¢ (Gram staining) ol S dcsay Ciraa didi dala )
Lisoans LOUAY JS 5 Bl o i 01 LSRN Joli s ( X100) 35 5 s Al sl
oalbadll Gadie) | NA dawy Ao Uil &) jeriiall gl dapday JSE 5 O e Dad

.(1988) « Schaads (1994) « o531 Holt L Sy Al duans il

1A A e 30 Bl g¥) amy B 5all) ALE 25,3
: Yeast extract — dextrose CaCOsz by o 4igly sail) danha 1.2.5.3

ac 20 « Dextrose a¢ 20 ¢ Yeast extract a2 10 4ilxly YDC  Lusll s
e Al (8 edlel 3 sall capdic aiza ke sl Jo 1000 ) Agar ¢ 155 Calcium Carbonate
aic s 7.2 e pHJ Lus Vortex mixer Jlesinls lua Jsladll # ey galadl hid) oLl
& sl cua 488y 20 J 2l 2k 15 Jakia g Ay Aa 3 121 5)) s Aa )y die Buasall
4 gie Aa 0428 51 a dau BLbY) Ciicas Al jall Al & il Y el 8l dadae Gl
5 Kriegs 196705555 Wilson) sl 138 e gaill Aapda iy dela 72 520
(2001« s ATs Schaad s1984<Dobereiner

:D-3 Agar by e gailldanh 22,53

Casein »& 5.0 <« Arabinose #& 10.0 « Sucrose & 10.0 4Lzl (4 D-3 sl s
50 « MgS04.7H200¢ 0.3 ¢« NaCl £5 ¢« Glycine a¢ 3 ¢ LiCl ¢ 7.0 « hydrolysate
Acid #xl 100 « Bromthymol blue #xk 60.0 ¢« Sodium dodecyl sulfate szl
3aasall aie 5 82 Ao pH ) lava | e ¢le Je 1000 ' Agar a2 15.0 s fuchsin
Al g ) e (e dansll al | A8 20 Baed Zil/aigh]5 ke 5 Ay g Aa 0 121 5)) s Aa
72 3201 4 e da j0 24 28 4 Ha (LY CGivas Jayladdl) 43 jhay deln 24 jeny NA by e
(e 525 (2001605035 Schaad ) dawsll s Ao (5 58S sad alandl 5l 25y Tan gl Aol

.Pectobacterium gsisll ey Jalu 5!
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Materials and Method Jaadl (5 ka g A gal)

¢ MgS04.7H:0 s 6.0 « K;HPO, a& 2.5 ¢« Peptone a& 20.0 :ilzaly vl juas
slall 3 Jassll il e cagdl | lata cle Ja 1000 Y Glycerol = 15 5 Agar &£ 15.0
biaia g 4y sie da 2 121 5l As 2 die Baapall aie 3 7.2 e pH J) sy AL laddl)
A8yl Aol ad A Kl Y b das ) il BLbY) B cuay ARy 20 J 2l 25k 15
dcle 72 el dysie dad 2428 Bl day Sl o lell s | Lghad))
(2001« ¢5,315Schaad)

:Crystal violet — Pectate medium(CVP) <l gld Sty S g i) oy 4.2.5.3

Je 0.5 ¢ (%10 Jslse) CaCl,.6H0 (Sl psund Sl 3 )6l Ja 30 (e Jagll uas
Je 5 ¢ NaOH a5 pall 2S5 508 Ja 45 ¢ (%75 Jslae)Crystal violet <l b Jiun S
e s oale Hhie e Ja 200 (A 2sall pes Gl ¢ (%0.001 Jsls<)Silicon ¢Sl
s Jolaall o i 5 4l 15 320l e Ao junr AL eS) Sl 2 Sl e Jslaall
Gl S e 4¢3 el AadA arle 50 ¢ pogd geall G a2 ] e OsSall g S J daall jas
sle Ja 300 (I o) sall 038 il Agar ae] ¢ @l ) o oIS Jor (imala a2 15 ¢ Adladl juiaidll
30 s2ad Alle Ao oy z kel 3 0l 5 je Can ey Ol slaall il e s ¢ el Ay ke
Aa 2121 3, a da s saasadbiaie 572 LepH baas ] ana (350 Al aa o 4l
Cpaiall o Ouadll Jasgll 138 aadien dddy 20 sl 2l / oaigh 15 biiay A
(1975 < Logan s O'neill) Pseudomonas_s Pectobacterium
sl ) 4 A ) e all 4 g gauSl) i LEAYY 35,3
: Catalase i<l i) 1.3.5.3

Sle oSl gaill I Ho0p cnnsoued) 2S5 50 %3 e Jslae e Gl jlad jumy iyl
My dle cileld seda () 3 Aelu4 jens (4sln) Condalab 4S5 (e Seaall) NA b
. (2006 « o3 As Winn 52000, MacFaddin) Jbaay) dulag) e ¥ J) gisae

25



Materials and Method Jaadl (5 ka g A gal)

:Oxidase juaus g¥) JLid) 2.3.5.3

Tetramethyl-P-phenylendiamine dihydrochlorie  «eilSll (e &l jlad 3o Cuia
cl A8 o (pdra s el Ja 100 Y eDhe) B sSaall alall (e a2 | Adla) (o sl 5)
Aaul 5y il LgSe s 5 5 RSN qaiall a1 48 55 ¢ o e (5 S sl a6 3 B o5 (00
MacFaddin) JWiay! dulsy) e Vs S5 10 DA oamatiad) 5l Hgeda o (adid 20
.(2000:¢

: Methyl Red Jdial) saal JL54) 3.3.5.3

Condalab 4s,4 (e Jeax<l( MR / VP) methyl red vogasproskeur lowgll jas

[ 2igh 15 by 450 A 3121 Bl s Aan Bauagell ale o lia) il (8 a5 Al

& al s Acle 24 jemy LS (e 485 83 jie Gl peatisey il aiiatll aay g 4883 2() Baal 2l

Ga iyl 5 il laaay ALl A3 LI e s 3] Ay g A3 2428 50 a Aa 2 e dalal)

Os0ALs Winn ) Jlasy) dulay) Je Qs 5aal1 o5l seda o) Methyl Red Jiiall jeal cails
(2006 «

: Voges - Proskauer JSwg - oS JLEs) 4.3.5.3

Condalab 45 %) (» 3ea<l( MR / VP) methyl red vogasproskeur sl jas

[ 25k 15 a5 4y sie da 3121 30 s da s 3aasally plie 5 LA) Cadli) (8 aia gy (iles)

@ s s Aele 24 sen LS e A 80 e Ol ey il aadl) 22y A880 2() Bl

(e o 1 J& Gaanil) g olgii) aay g Aol 24 32 4 gie da )3 2428 50 ua Aa e daalal)

e Je 0.2 Capal &5 g-naphthol 5% «adlSll (e Ja 0.6 Canal digdas jlial 4500 ) Jass sl

saa¥) Gl (A das gl gl st o ¢ AlS 15 - 10 32 OS5 (38 3 i) a5 (KOH 40 %
(2006 <« 50ATs Winn)DLiay) dulsl e s JS) 5 4l 15 2a
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Materials and Method Jaadl (5 ka g A gal)

: Phenylalanine ¢ Jsé i) 5.3.5.3

4y 4gldYl Sigma-Aldrich 48,5 e ea4ll) Phenylalanine agar b ad
Bauasall lea A aie o Jldal il (86 s & alee Hhie cle a1000 ) bl e 4228
cpad dile I8 i) Cuna g Laday 2885 D) 5l 25mil/2i gl 15 Lara g A e Aa )2 121 Ay
2428 3))a dapn o Ciias s il all a8 L SN (e 485 33 jde B janiisey Candl S dlgilial
3 ¢lgiil xie Ferrie chloride «ailS (o &l yhd 5.4 Canial & Zelu 48 sadl 43600 da
syl e AV s a1 Gl el of ¢ bl mhaa D o3odle Gaaadl
. (2006 « us5A1s Winn 52000, MacFaddin)_Lisy)

: Starch hydrolysis Will Ja3 6.3.5.3

Agar a£15.0 403 e s V5 Starch agar cball Ll Jasy Loyl 13g) aaaia)
3 kil clall (0 Je1000 4 Peotone ¢ 5.0 5 Beef extract ~3.0 5 Starch »£4.0¢
Baal 2il/ 25y 15 Javaia 5 4y e A 3 121 A yy Baasalhaie 5. 7.2 (AepH dania s 3 sall cadl
sl pall 28 4 5l @Y Sally =) ccaliay i @ g daira (50 @lbl (A sl cuac 4382 20
3l Aa S ¢yl el Cicaae laphaall) 46y jhay Aol 24 jenaNA by e 43l
Laill st e oSl Jolaall (e Jo 0.3 Gba JST Gl laany Ll 7-3 32a) 4 i 4a 530428
b e g s (ke sle e 300 (B Kl pspalisdl Mg ae 2.0 525 08 1 e 0580 (53))
pae 5 s OESA) saill Jsa A8laG shalie sas o Analil) £ ) petiadd) G5 o 3l Tl
.(2000 « MacFaddin ) Jbis¥) dulagl e a¥s 35 o5l ) sl

:Gelatin liguefaction ¢usideall aa3.7.3.5.3

e Ja 1000 2 Gelatin a2 12 « Peotone »& 5.0 « Beef extract & 3 43 (0 o gl juma

Aa )Y saua gally e 5 LA calil dlansll & 55 ¢ 7.0 JpH dae | ciSall LY cpadll ae yhaia
28 Ay il Y Jally apleal aay Jansgl) il A8y 20 Bael 2l Nk 15 g Ayske da 0 121
i) il 50 Adad g 585l Al Aelu 24 jee NA Jausl o Gadi g e (e Al
& clall e bl ol 8 Jat o) Aol 24 3aal 4y gie Aa 0 2428 1A Axn i) s

(2006 « &5 AT Winns 1980 «Schaad ) s« Jelas ) sy Jilull
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Materials and Method Jaadl (5 ka g A gal)

:Nutrient Broth ks 4 sail) .8.3.5.3

aaie 5 JLaA) il B £ 55 5 pH=7.2 (Difco 4,8 (e xaddl ) NB baus pd

A ES) O jaxiiiney 81 o5 438 20 3aal 2l /aih]5 lakay Ay e da 0 2] da s Baaiall

P ande (pa gaill Aaadla xe dclu7282al 45 g0 Ax 50 2428 Bl s da ph el g Aol 24 jem
Ll

Ay sia da 3 3550 o B sall 219353

saasally ale 5 ALY Condalab S8 e Jeaall 48,8 e Jeadl NA aus jas

A K G janiia (e 8l &3 A8 D) Baal 2l 234L]5 dara g Ao gie An 0 121 Bl Aa oy

a3l delu 48 aal 4350 da )3 35 5 ) s da ) (8 Ciiiaa g Jaladl) 46y jlay Aol 24 ey
(1980« Scchad ) 4exe (3 saill

:NaCl %5 o sola by A salll JL33),10.3.5.3

ia 0 121 5,0 a da oy saasally sie NACT %5 41 il s NA B sl (0 Jo100 s

(o Cian g Aol 24 ey & i) Gl jariise e Bl 4880 D) Baal 2il/ 21401 5 Jakaa s 4 5

s A5 Schaad) 4sxe (1o saill ddaadld delu 24 5aal 49 da 0 2 +28 5 )y da 0
(2001

(PCR) Jududiall 3 jalall Jolii A5 Jlasiuly Pecl oSl Ajall il padddd 6.3
rb g ) a0 g8 eadedil) yaai g
: (DNA) giosill paaladl padiiul 1.6.3
«(Cat. No. DBO05 52all plasiuly L 5l Al e (30 (DNA) (55l pmalall (i
rolial difiall g Ly oaam sall 0l ghadll L3l 5 Zymo Research 48 ,d Jad (e 3 jeaadl USA)
Nutrient e slaie 53 jie 45,8 3 jeaivas (Nutrient Broth) Jibad) (sdaddl o sll =dl -1
(Shaking 33158 dsala & delu 24 3adl 45 da 3 2428 30 4a)n (waa 5 agar

.incubator)
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Materials and Method Jaadl (5 ka g A gal)

3kl dalee Ll a5 da 2 A Jliad A5l (M LS o g lall vl (e da 1.5 J&5 -2
) el e 3l Ldia) g 8l ) Jaale 4883 /553 13000 de e 33s) 5 4883 324l (5 3S )
AV Jiud b geaial

a8 g aaaiall ¢ 3all disadl (Lysis Solution) daill Jslase (e yids Sile 750 —anal -3
ZR Bashing ) ssea &I S o) Gl (g gint Al il ) alid Glle Jolaa I A 50!
plaaiuly 5 lgia (g5l malall Hyad o LAY jlas ayhaad e el (Bead™ Lysis Tube
(Vortex) o Jlea

5 Jslaall aandl 165 10 82l 5 488y /5550 13000 e o s S pall 2kl dolee y al 4
AoV Jasl (8 ) gall Giams i 3

(Zymo-Spin™ [V 4550 J (Supernatant) Aall ¢ jall (e il s S5 400 s J& -5
e Ll (4 de pmgdl 5 (Filter) mbe e i3 A Orange Top):Spin Filter
Baa) 5 A58 3aal 9 A8 /553 13000 de o s S all 2kl lee <y ) (Collection Tube)
<V Fungal/Bacterial DNA Binding Buffer Jslsall (e jids Sl 1200 <l -6
5 ab 5 ghaall cpa gl il )

Zymo-Spin™ [IC ) duaill 3 5ae (M 6 a8 )5 shadll (o glill Tl (e il 5 )SLa 800 J& -7
A jua S yall 2kl dilee @ jal 5 (Collection Tube) ges 45l (A & s sl (Column
o2 Bl aa pandl dsul (8 2sa sall =AIN (e palall Baal s A58y 304l A28 /55213000
6 a8 ghall Al Jslaall xa 5 A1 3 ja 5 gladll

(Zymo- J=dll 2 9ac ) DNA Pre-Wash Buffer Jssall (e jids Sik 200 vl -8
Aoy (5 S pall 2 pkall duleal Cuaiad) 5 303 aas A5l (A & g sal) (Spin™ IIC Column
3aa) 5 48 30 4280 /5 5 50 13000

455 N Fungal/Bacterial DNA Wash Buffer Jsladl (e jids Sile 500 <anal -9
13000 4c ju Sl 2kl e Cyjal &5 (Zymo-Spin™ TIC Column) Jezdll
a5 4585 Bl A88Y/5 ) 50

padall 43 das jall cliall e &y sl (Zymo-Spin™ 1IC Column) Jwadll 4 sl <ulss 210
S« S Elution Buffer Jstse caual 5 (Lids)Sk 1.5) suaa 4500 ) paliiual (g5 53l

.:\éﬂ\ﬁj\ﬁbjdgﬁhbwdﬁﬂfﬂwd}&EJMQSJEJ;:W\
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Materials and Method Jaadl (5 ka g A gal)

e Jsemnll 5aaly 4ads 330l 5 A /550 13000 de e s S a) 2 k) ke Cuyal -11
4 sie da 0 20- Bl Aa o (S adis g ASglE 5038 5 (Gl (ajal (DNA) sl adall
Jlaxiay) cpal

: (DNA) sl paalall (aliiu 3 gii 5 5.8 5 (uk8.2.6.3

GLhdl  Slea Aaill (DNA)  essill padall 385 old s
oadall 58 gl 38 me @l 5 260NM > Jske 5 (Spectrophotometer) (sl
Al Aalaall Can sl 288 DNA (5954
x 50 x 260NM > Jsb e A gpall abaia¥l Hlhie= (ug /ml) gosil) paaladl s 5
(Dilution factor) —asasll Jale

5 William J8 (e 48 ea sl 5 459 daladll Gk 23 (DNA) sl (aelal 55 4 2l
:(1997) 053

260 nm >0 Jsh e (abaial) i S 953 Claalal) 3 gl
= DNA( DNA purity)

:16S rRNA (gl dislaal (PCR) Juadudiall 3 jalill Jo s 435 aladin) 3.6.3

s Eden s ddbad) Ualladl & ja (e A g jaall Pocl 4uuiSall A Jall (andlds (1 2l
oo Al sas sl ddlaie aadial; Aaldl) (3)dseall A Al clald) cbasiul (11991) oA
&is NCBI-GenBank J8 (e 4w yall 028 & dlexicall Small Subunit rRNA 3zl
(Cat. No. «(Maxime PCR PreMix i-Taq)) sl aladiuly Juduiall 3 jelill Jelés jLaal) of ja)
A0, S INERON 48 5 U8 (40 3 3¢l 5 25026)
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Materials and Method Jaadl (5 ka g A gal)

Wladl o (5 jdall Gaill (i pal dpcall Uy 341 ardldl 8 asdicial) (sl Cliia (3) Jgaa

e@A
aal) dajal ts2d) sl (5'-3") & i3l Jadess
(BP)
Eden 1500 Forward 5-AGAGTTTGATCCTGGCTCAG- 3
sl s primer
1991 Nem-16S-F
Reverse 5- GGTTACCTTGTTACGACTT-3'
primer
Nem-16S-R

:165 rRNA () ddelas cdelil juaail 6.3
Jelii juma g ¢ ol Jll ¢l ) pe daine ik A il o) sgll aiaill Slea Jaby Jasdl 5 5a
JS Al @lld 5 Juduiall 5 palil) oy 330 Je iy palall gz 3all Jleains 165 IRNA Cpall dielias
Glagledll a5 Jelitl) o al (5 AY) <l Kall Ailial cadi Wary s Jelill Lgaliag Al il Sal)
(405230 ) 3 LS Aniaall 48,50
PCR Jealeiall 3 jaladl oy 5 Jo W) 7 30 0 g2 g il gSa (4 J522)

PCR Master mix Volume pL
DNA template 5
Forward primer (10 pmol) 3
Reveres primer (10 pmol) 3
PCRfree nuclase water 14
Pre mix 25
Total volume 50

xie EXispin vortex (s Sl skl Sless <l Sall i ey i) men e Gld s

PCR) suluall ysaall Jlea (I gl e & ginad) i) el 58y 3 1438 /5552 3000

Ayl all Gl Gl laaey Judedall 3 el Jelds ¢ aY (thermocycler conditions
(5d sy sy
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Materials and Method

Jardl (3 g 3) gall

s Al adilaal) Laud 51 16S rDNA (mal) cislial zmali 3 (5J5%)

<l gall dae < gl 31 al) da 3 <) gall s
4gla da

1 Gl 3 94 Intial Denaturation . s¥) gewal) la 5
5,5235 auls 45 94 Final Denaturation (4l fal) 4da
446 45 56 primer Annealing (guaill)alaily)
Ll 60 72 Initial elongation 4 ¥ Auaiuy)
1 G 7 72 Final elongation 4utgill Aainy) s sa
- Forever 4 Storing ¢iial Al dla yal)

258 a2 aladiady (Al <) Ja Al 5.6.3
Jon il ddee Cyjals (1989) Osoals Sambrook da s s Jajo S 2Dla juas
DAY Gl shadll ey AL Sl

B AR 5 5o ) Bsnane e a1 )y ) 22 (Agarose gel) Do) Aol dda & s -1
& sl J s sl 5 1XTBE (Tris boric acid EDTA buffer) sl Jstaall ¢ 32100
G Jslaa

&) Jstaall 3 ) ja da o (=lias) 2y Ethidium bromide ) dxsa oo sids S 5 ol -2
A5 da 2 45-40

ALl saa) A Ladall Je sl 5 558 cay (alall (Agarose gel tray) Wl es -3
« Ethidium bromide I 4aua Je g5l 5 Qlaall 35 )80 caa & dall 4l Jaly jis Jeal
Ad )3l s da ) A clail dl

Capal 3 Jin il Jlea B adlSe ) QlE) vl day Tadiall ad ) GgulS) Al ol Yo -4
au 1 glii)l 55 I Al Lhas (Electrophoresis tank) Jis il gass Al IXTBE Jslas
(PCR) Juslusiall 3 jalill Jelii ddausl s aeliaall (59 5ll (adlad) e il g )Sole 10 canal -5
O il Sile b Cinial LS ale 5 sl H 81 W3 Ak jis e (Well) e JS
Clisall e V) Gulall 3 30 5a sall 3 8l Ji(Ladder) obxall DNA 55l (aelall
(Power 48l jeane el cilia sl Cacliadll (550l Gadall alaal aaad o el diladl)

Baslgdclusad 5 el e 150 Lo Jrd 5 SboeSh Ll supply)
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Materials and Method Jaadl (5 ka g A gal)

a2 0 el e 0 L G391 daenl sl Uy i i e o il i) 5 -6
d2iY) @a3 (PCR products) sl pacall aa e 4yl 55 S 2Dla Al Cuasd 7

L Jsa &3 5 (UV transillumination) deswiildl (3 5
: Pecl 4ustsd) A5all (DNA) 95l aalall 4y g il o) gl s Julai 6.6.3

(PCR amplicons)gssll el a5 Clu )l il A el (addi (a0 gl
s Reverse primerNem-16S-R )salsdl (e Suad Pecl 4sSdll Al all (e ddeliadll
o) 8l Juadod aaadl (dw iall L) S) Macrogen 4S & ) (Forward primerNem-16S-F
omlai¥ls dicladdl DNA sl aslall &5l (Nucleotide sequence) i syl
BLAST gl ddaud 0 i g yil) ae ) dll colaboll qoan el 2my clls 22 5 alaY]
Glladl e Jigie Lo ae il & ie <l g(Basic Local Alignment Search Tool)
National sl 4l Cleglaal il ll 38 jall (8 L Sl i) 320001 5 Lalle duadliall
.(Center for Biotechnology Information) NCBI

dadidiall Poc Aokl 4l 430 ol Aul Al 4 40.7.6.3

AL G (S )l e e o paill (a2l (DNA) 3 i slS sill Julusill s o3
A 25 508 il Jubs G Aallas 255 NCBI il 3208 (e (5 a1 OV 5 duadiial) 4y yS)
Blae (i yei Jlediuly 4llas &3 ) BioEdit gl dauls ade Jsasll o
s dalaill 5 s awy &3 @l g http://ww.ncbi.nlm.nih.gov/BLAST /Blast. cgi
(2016 <053 s Kumar ) MEGA7 zUL_» alaaiul (Phylogenetic trees analysis)

(Pcc14 2 P. carotovorum subsp. carotovorum b sl Ustay) Cilival dawbua 7.3
asmadlsl) palc g LA g A8at) salal) (e iliaY) (5 gina g

Gl e 3 5 giall Ualad) Cilial (e 5 e Cilia¥) dpulua U1 4 jad &y sl
LSl (5 gaell dolee Leide <u jal e Arizon« Elbidac Revera« Burren<EIMundo : 2

IS e @iy 10 @osal A 2.3 46l & WS (Pccl) P. carotovorum carotovorum

53l 902 355 (% 1 i) NaOCI psedgeall &l 0 sula aladinly Ladaw Cude 5 Chiva
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Materials and Method Jaadl (5 ka g A gal)

Jae a3 ¢ dgha JS cptiat VA5 50 S Canlad g 300 Gl ja plinall pladal) clally cilie o5 ¢ (33603
il (e el Cial 8 oo 5 Gac g ke 5l (sl 20) A0 Caial JS Clualie B3 s
a5 ple ad 5 (35 (Ao Ay gla an 8x 12 Walay) dadee 485130 il gl 8 il jall Camiia g
OSSN Gllall dly jaisle) je pe Pec] el (s Sl Gllall e il 5 Sile 50 3 s JS Canal
@ DS yis Sball dah Al gl jll b8 Glaal Glglall cadle) 5 LOAD Cu i caial
Adaiall AoVl il ) g gie Aa )2428 35l s Aa ) o Bl 6 3l dalhe ol sl (& dnzlal)
slally (pntiall ruatl) Al ) 2my 0 oSl Clty sl £l 9 3 i Al Aol 50 4050 il JS (e Aliny
g el hi el sl amn S Fs /iy satl L 33U elal s () ey e A 5
s 5 Al Aldles ae)alladl (e Ciladl ml s5m 5o%e S Aldlee (I G Sa sl
(2006¢ 05530 5PasCco ) (L &l 5 ySall
laall e lilic) P, carotovorum carotovorum LSl 1uadl Clial) dules Cusd
-l
2A8Lat) Balall 4, gial) Apdl) 4,485 1.7.3

dajn aie Oven ShoeS g8 (A Ddia &5 g caia JS Ualadd) Gl )y (e adall A
Cumen g Glpad) G0 )5 Cadadll eleil s 050 Dl Gaad delu 72 3adl 5 45500 4 2070 5)) s
) Alaall e el 3Ll 3 giall Fancdl

(1989 «ilaall) 100x ddall (g hall ¢yl /Adall Cilad) ¢yl = Adlad) alall 4 gial) dpudl)

sl B Ladl 4 gid) Aeadl 2,7.3
AV bl 385 Ao Laall 4 gial) danal) ¢ 38

(1970 <A.0.A.C) .(24.182 — &l 53l &y sial 4l 0.891 + 17.55 = Laili o
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Materials and Method Jaadl (5 ka g A gal)

tpsdlll juaic pali 373
(@l S Ay Caia JS1 ALaY) U 5 any Ualall Galiual <l 3 b o sandlSI) juaic 50 o
Qe da 3 70 Bl Aasn (AloeS O A Cuiia 5 g adal dal G Ul il o il
Gy ot 0.2 Leie 2315 il oS salley "l Cliall Cinda (51 s Gl del 72 52l
24 524l &S 55 (HpS04) S8l ity pSU Gianla (g Ja 3 Ll cinal 5 aaimgd) (30 50 (& clisal)
(1:1 oAl (HCIO,) iyl oyl paala s ity i€l aala lada e Ja | sl o5 Aol
O iy sbian 3 Al seliai ladie Jas 5l (Hot plate) 4zl dsia o aagl) 3 ) 52 i
I aaall JaSTy ligall @y sl e @5 Jslae o Jpanll Jin oaga JS8 il
8 3 (1979) Parsonss Cresser 44,k 3 ela LS Hhiall clall ddlaly Jo 50 ) 4e
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Abstract

This study aimed to isolate and diagnose the bacteria that cause soft rot on
potato in some fields, stores and markets in the Provinces of Karbala and
Babylon, test its pathogenicity on tobacco leaves and potato slices, test the
sensitivity of a number of potato varieties grown in lIraqg to infection with this
bacteria, determine the family range of the Pathogenic bacteria. and Finaly,
the study objected for evaluation of the effectiveness of a number of
biological control agents, chemical pesticides, nano-materials, and their
integration in combating disease in vitro and under greenhouse conditions.
The experiments of this study were carried out in the Department of Plant
Protection / College of Agriculture / University of Kerbala during the

agricultural season of 2020-2021

The results of the isolation showed that 15 bacterial isolates were
obtained from infected tubers Showed soft rot disease from all fields, storage
and markets samples in Kerbala and Babylon Provinces. The pathogenic
ability of this bacteria on tobacco leaves and potato slices proved that all the
isolates were capable of causing the disease. isolates Pccl, Pcc 6, Pcc9,
Pccll, and Pccl3 exceeded other isolates in the speed of symptoms on
tobacco leaves, and their pathogenicity on potato slices, where the diameter of
the affected tissues reached 4.7, 4.37, 4.5, 4.37, 4.5, Cim respectively.

The results of Morphologcal and biochemical examinations indicated
that the bacteria was Pectobacterium carotovorum subsp. carotovorum and
this diagnosis was confirmed by polymerase chain reaction (PCR). The results
of the analysis of the nuclotide sequences of the PCR-amplified products and
using the BLAST program (Basic Local Alignment Search Tool) showed that

Pccl isolate belonged to the bacterium P. carotovorum subsp. carotovorum,

a



which is genetically different from the same isolates belonging to these
species. Therefore it was registered in the National Center for Biotechnology
Information (NCBI), under the number MW453066.

The sensitivity test of some accession of potato cultivars to the infection
by isolate Pccl showed that the Arezona was the most sensitive variety to
infection as it was significantly superior to the other varieties through the
affected tissue size reached 8.60 cm3.and The results of the family range
disolyed that the bacterial isolate Pccl has the ability to cause the disease on
potatoes, eggplant, turnip, beetroot, onion, Pumpkin, broccoli, cucumber,

radish, and carrot with varying proportions.

The laboratory results of the antagonistic ability test between a number of
biological factors and the pathogenic bacteria that causes soft rot disease
using NA culture media and on potato slices showed that Trichoderma
harzianum significantly (0.05)exceeded the other factors with an inhibition

percentage reached 86.41 and 81.77% respectively.

As well as the results of testing the efficiency of a number of chemical
pesticides against P. carotovorum subsp. carotovorum (at recommended
concentrations), achieved an inhibition rate of 100% for the pesticides:
Beltanol, Ganger, and Goldston that were significantly superior to Nordox,
which had an inhibition rate of 21.56%. The results also revealed the
superiority of nano-magnesium oxide in its inhibition of pathogenic bacteria

over nano-ZnO in of for all concentrations used.

The control results P. carotovorum subsp. carotovorum in the
greenhouse showed the superiority of the interaction treatments between more
than one factor in reducing the percentage of infection to 0.00% where the

treatment of Pcc + nano-magnesium oxide + goldstone + bltanol + Th showed
b



a high efficiency in increasing the activity rates of the peroxidase enzyme, the
total phenols accumulation, fresh and dry weight of shoot, number and weight
of marketable tubers, at ( 41.02, 243.78, 50.09, 937.67, 88.67, 9.00,
974.08%), respectively, and with a significant difference compared (0.05)to

the wounded and unwounded control treatment.
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