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Study on phenotypic and electrophoretic diversity of Pectobacterium species infecting corn in
Mazandaran
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Fig. 1. Symptom of bacterial soft rot on corn stem.
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Fig. 2. Colonies of Pectobacterium strains isolated from corn plants with stalk rot symptoms on EMB.
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Fig. 3. Dendrogram of Pectobacterium strains isolated from corn based on average linkage between

groups.
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Table 1. Groupping of Pectobacterium strains isolated from corn on the basis of phenotypic

similarity

A St sl it o s

0,8

Percentage of
positive isolates

Y

\

(Test)o sl ot

W) Ova
) (Gram reaction) oS Sl K
. KOH(3%) (¥ l)p S 281
Yoo Yoo (Fermentative metabolism) (O/F) 55 4,
. (Oxidase) 5la.s)
Yoo Yoo (Catalase) Uy
Yoo Yoo (Soft rot on potato) e o Sl 355 0L
Yoo 0 (Lecithinase) Shaed
Yoo Yoo (Phosphatase production) Sbliws I
Yoo Y (Indole production) Jsbl s
Yoo Yoo (Reducing substance from sucrose) RSS) ;S g 3 0iS sl 3150 A 5
Yoo Yoo (Growth at 36-37°C ) =V Celes s i,
Yoo Yoo (Growth at 39-40°C ) 74-£+° Clglos s A3,
. Yoo (Growth on 5% NaCl) b L IST0 a5 A
\Y Yoo ( Growth on 4% NaCl) ke ST gl 3 A
Yoo Yoo (Growth on 4% NaCl) R AT SR
. . (Production of blue pigment on YDC ) YDC lams 55, o Koy M55
Yoo £y (Acetoin production ) (VP) o sl LI 55
. . (Methyl- red) MR)s; e yuS1y
Yoo Yoo (Gas from glucose) SIS 58 W
\Y AY (Levan production) RIREA
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Table 1. (continue)

(aals) =) J s

Yo AY (Starch hydrolysis)
Voo Voo (Esculin hydrolysis)
0 % (Casein hydrolysis)
Voo Voo (Gelatin hydrolysis)
. . (Tween 80 hydrolysis )
. . (Keto lactose production )
. Vo (Arginin dihydrolase)
. . (Phenylalanin deaminase)
. . (Deoxyribonuclease )
Vo £y (Hypersensitive reaction )
. . (Fluorescent production on KB )
Yoo Yoo (Nitrate reduction )
. . (Urease production )
Voo Voo (H,S production from pepton )
Yoo Voo ( H,S production from thiosulfate)
Yoo Yoo ( H,S production from cysteine )

(Litmus milk):

Voo Voo (Acidification)

Voo Voo (Coaguation)

Voo Voo (Reducing of litmus)
vo oA

sl e

R S RTPEW

B3 IEREFEWY

RS NEEEWY

A o5 5ol

35S Mg

BRTEEW T Q':'*-l)LJT

el s VT e

SIS 55, (ST

ol G4

KBy, il 5k K5 )
Ol sl

STesl

05y SV HoS s

Sl s s JTHS W g
O SV HoS A 5
P et s S
OAd (ko]

as sl
oo el

le)k'/,.!)sc:;ﬂob;;«f;ﬂjb%ﬁjj\ osliza

lization of asparagin as a carbon and nitrogen source)

(Carbohydrate source utilization):

Voo Voo (D-Glucose)
Voo Yoo (D-Fructose)
Voo Voo (D-Galactose)
Voo Voo (Celobiose)
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Table 1. (continue)

(aals) =) J s

AV

v

ay

Yo

(Lactose)
(D-Sucrose)
(D-Melibiose)
(L-Rhamnose)
(D-Mannose)
(D-Ribose)
(D-Xylose)
(Salicin)
(Glycerol)
(Mannitol)

(Trehalose)

(0- Methyl D-Glycoside)

(Raffinose)
(L-Arabinose)
(Dexterin)
(Maltose)
(Melezitose)
(Sorbose)
(Starch)
(Inulin)
(Palatinose)
(Amygdaline)
(Sorbitol)

(Dulcitole)

YAY

55y

SS s

D s

Sal=dl

Sl s
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Table T. (continue)

(aals) =) J s

AV

Voo

oA

Yo
YA

Yo

(Inositole)
(Adonitole)
(Meso-erythritol)
(Ethanol)
(Lactate)
(Formate)
(Citrate)
(Malonate)
(L-Tartrate)
(D-Tartrate)
(Galacturonat)
(Gluconate)
(Malate)
(Galate)
(L-Serine)

(L-Proline)

Jssl

J szl
sl
!

oSy
Sley gd

CH
ol
<6 L,G-JI
RPN
S, eSNE
s
oYl

Y
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Nt

polin ol S5 5 Cpebons oo S ol (SLeS s T 4 o 0 M (sl il ol
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Table 2. Percentage of Pectobacterium strains resistance to antibiotcs

Slen il Aoy

05,5 2 pslie

Percentage of
strains resistant

in each group

(Antibiotic) s =T oL

Y \
W) (\Wa
Voo Voo (Amoxycilin) s u,..S},J
Voo Voo (Vancomycin) e lo 5S35
' aY (Oxacilin) Wty
. ay (Penicillin) Ok 2
. qy (Ampicillin) oo el
. . (Erythromycin) Sl 70
. . (Cephalothin) o Hlaw
. Yo (Neomycin) Ol g%
. . (Kanamycin) e LB
(Chloramphenicol) Sl S
. . (Tetracycline) Sl 5
' Yo (Nalidixic acid) Ll S5 J6
. . (Amykacin) el sl
. . (Gentamicin) Oelelis
. . (Doxyciline) Ot oS 53
. . (Streptomycin) Lo 53 sl
. . (Tobramycin) el 53
. . (Cephalexin) Sl
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slacds 53 S v sloul 4 3B Yo=Y °C les 53 ol I sl 2l sles
Ko b dle ps  Suy @l bl 4y 2B YA OC (sles 53 5 005 e hs

So 6 SuE e 3 e Uil o8 4 Glate €Dy, €Dy, CDg, €Dy, €Dy (sl 2l
Il (sl il L alia 53y it 2l Syl S L 553 At
Asls 0L IS slgsUs Ech SCRI# 4064 Ecc UPB 066

Loy SaC L £ 63,5 4 Ghate CDys, CDy3, CDs, €Dy (g ol (535585 ,5d1 o 5
Il L ool sl 4 Coed CDs, €D, (sl ol s s lis Ech 4064 5,106kl s 2l
53 L il opl 2dls CDs oy il 51 il (6588 UL G L il s o0y 1 8 L SO
J) il e 68 WL S 6,8 18 s 53 Ech 4064 551kl py il b acslis
(¢

Cow

Sl sslos S o i Kas 48 als 0LE ol 1 lg il o 58 Sloo goa
Jans & Russin 1988, ). il (Pectolytic  erwinias ) &_.:Jj;.i.
— 5 (W .(Perombelon & Vander Wolf 1998, Smith & Burtz 1990, Thamson et al. 1981
Jsl 5,8 lgu il B S )13 05,5 55 53 5 0dd s Ly il o BLISI ol S 55000
38 W5 Y5 s aoder e ) a1 gl (DUl G e Bl sl gl s
658 4 3V aodeass 5ol 5 (e el W) Il a5 o Ly ol 007) 3k 55508 5
Slses, S s, ('-LJ‘—M'J‘—LJLS 07 g 53 L3 g ;a6 Lol . zils Calls P. chrysanthemi
LS 5 Aol 55Vl s 5SS e - 0 ISl Al G a 5 e ) e sla3
Gl S o cpl s s (RSS) 5 S 5 5l el S sl slse A5 w0 536 oDl
A3 g 4w 55 P.c. subsp. odoriferum 4 S 5 s P. betavascularum 3 P. atrosepticum

cles s i, Gl sl H3Pa 4,5 L gl sl (Gallois er al. 1992 , Thamson er al. 1981)
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ArChJI‘VJae—th‘—%ISQ 0O 35 Y3 s sdes 5 J st s Sl Al A5 (Y- YY °C
Ll sl 3 5 e Pb 5551 ol e 5 e 5 5580 0l sl 5mshon e s s
LU= g3 b= d1 el S 08 G pme Il 5l and W 55 3 Peo 4555 55
o5 53 bl L Ol el W s3lam e Tl s 30T a5 (gl 100)
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Fig. 4. Electrophoretic profiles of cell proteins of Pectobacterium strains isolated from corn in
polyacrylamide gel. Strains were 1, CDi,; 2, CDyy; 3, CDg; 4, CDy; 5, CDy; 6, Pcc UPB 066; 7,
Pch SCRI# 4064; 8, CD;s; 9, CDy3; 10, CDs; 11, CD,.
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