AU sl 5 DU
DOI: 10.22092/jaep.2019.124499.1276 YFAA Jiwl Y o leds AY W

o0 Ol 5 oL L SSLS Jele Pseudomonas syringae pv. syringae (glaald K53 g5 9 o 58 Ol gas pnd

‘)Lq.ni K) 6‘,”5) b\ﬂ")"' 6“")‘:.«:‘ BL J‘.}M

rbwj d|¢~i>‘Y§|jJ 4.“/..,43.’.::.&;'2'\\5.0 (§ gomn :|}>. J@‘“"”‘ o da>
(aji; isls JAS .,L:Sf 0 AL céﬁiﬁag b}ﬁjw‘}jdﬁg L;.NL\..:J 6)[.«.:; .,\.JJ‘ L;NL..:J)[S 6LA4:>}¢T&‘: W}.‘;AJ_YJ\
LS)L.NMC}L\AJLSJ‘))L;«S r}l} AK..L}\J ‘u—i“ij‘iag o})§ sl =Y ‘Q\J_i\ cdgﬁ ‘Ugﬁf".‘bct“‘} 6)'”&15
(OYaA 3T 50 o OTAA 3l 5 il s k)

0 S

bl b ey A3L e lsans o g Ol s btk s mld lag sl 5 sle Pseudomonas syringae pv. Syringae (Pss) (s ;SL
A Jet 5 g Ol 5 lallnd il Ghlia 53 315 Jlanan 6 Ol 3 SLagl 3l el Cowsas a4l VY (gl Jule (glanli
Sealead L 5 5l addy (glo oy (STs Jans 5 658 o 55 bawgltr ool Coms S ) iSoben 5 (landsn 5 (S35 50) (o858
Sl eslizd L repetitive element palindromic PCR (rep-PCR) %5, 53 4o Laaslir S35 ¢ 5 S b as solant| D21/D22 (gl S 5Ll
el gl HUT s )y 1950 S5LeT 5l eslizad U 5 Insertion Sequence PCR (IS-PCR) %5, s ERIC2 5 ERICIR BOXAIR (sla 351
53 ERICIR $5Lel L ERIC-PCR 3 t05,5 V 3 Laaslir s p3 VO wlis o > BOXAIR 3 ST LBOX-PCR 3 45 ls QLS ool Cwas
Al o 531850 55T L IS-PCR 3 te3 S A 3 laglor ko ys 01 L2 o S5 ERIC2 ST L 5 05,5V s laaglior oy 10 425 sla
S5 g5 Sl s s 8156 SV lawhior Aoy 08 lis mhaw 53 SHLT e a S 5 Ll 53 5058 V) s a5 OF
2y Gobe Jale glaalr 05,5 WL

IS-PCR ‘I’ep-PCR ‘L}iLﬂJSL JK;LL 4)\)42.«..& 0 g0 QL’C}-)) ‘Lfiﬁ:"j Cjﬁ; :6.»\:;5 6‘#03“’

Determination of Phenotypic Properties and Genetic Diversity of Pseudomonas syringae pv. syringae Strains
Causing Bacterial Canker in Stone Fruits in Razavi and Northern Khorasan Provinces.
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Abstract

Pseudomonas syringae pv. syringae (Pss) is the causative agent of the bacterial common diseases in stone fruit trees fields. In this
research, samples were collected from various areas in Razavi and Northern Khorasan provinces. A total of 23 bacterial isolates were
compared based on their phenotypic (physiological and biochemical) characteristics and pathogenicity tests. Identification of the strains was
further confirmed by PCR using D21/D22 primers specific to P. syringae. Genetic diversity of selected strains was investigated by repetitive
element palindromic PCR (rep-PCR) fingerprinting using BOXALR, ERIC1R, ERIC2 primers and Insertion Sequence PCR (IS-PCR)
fingerprinting using 1S50 primers. The cluster analyses of the fingerprint data showed that in BOX-PCR with BOXALR primer, 7 groups
were developed at a similarity level of 75%. The same numbers of groups were obtained in ERIC-PCR using ERICLR primer at a similarity
level of 65%. In case of ERIC2 primer, at a similarity level of 56%, strains were divided into 8 groups, whereas, in 1IS-PCR with 1S50
primer at a similarity level of 52%, strains were divided into 11 groups and finally by combining all four primers at a similarity level of
54%, strains can be distinguished into 7 groups. The results demonstrated the existence of a considerable genetic diversity among Pss strains
causing bacterial canker in stone fruit trees in the studied provinces.
Keywords: Bacterial canker, Genetic diversity, Stone fruit trees, rep-PCR, 1S-PCR
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Table 1. Name and sequence of primers used in PCR.

35T (Primers) %5 (Sequence)

D21 5'- AGC CGT AGG GGA ACC TGC GG -3’
D22 5'- TGA CTG CCA AGG CAT CCACC -3’
BOXALR 5-CTACGGCAAGGCGACGCTGACG-3'

rep  ERICIR S'ATGTAAGCTCCTGGGGATTCAC-3'
ERIC2 5-AAGTAAGT GACTGGGGTGAGCG -3’
IS 1S50 5-CAGGACGCTACTTGTGT-3'

® Lyophilisation
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Table 2. Pseudomonas syringae pv. syringae strains used in this research.

Host Origine Strain
Khorasan-nishapur Bio B1s
Almond Khorasan-kashmar B1 B11 Bs B¢ B, B; B4 B; Bg
Khorasan-sabzevar By
Khorasan-mashhad By,
Khorasan-mashhad 7176
Apricot Khorasan-sabzevar 2273
Khorasan-kashmar 7475
Peach Khorasan-bojnord H1 H2 H3
Khorasan-nishapur Al
Plum Poland RIPF110
Cherry Poland RIPF760

ol L;J}T@q- Pseudomonas syringae pv. syringae (slaaldr glodss 5 O350 s b oo su sl S5 —F J g

e 5 5o, Ol & gladlasl S
Table 3. Biochemical, physiological and nutritional properties of Pseudomonas syringae pv. syringae strains collected from the provinces
of Razavi and North Khorasan.

Response of

Bacterial strains Test

Response of
Bacterial strains

Test

+ Glucose
Sucrose

Sorbitol

Galactose
Fructose
Mannitol
Mannose

Arabinose

Trehalose

Inositol

Cellobiose
Raffinose

Rhamnose

- Lactose

Tween 80

- Casein

- Starch

Catalase

Urease

Phosphatase

- Nitrate reduction

Production of resuscitation materials

from sucrose

Use of hydrocarbon
resources

+ 4+ A+ A+ A+ +

o

+

+

Gram reaction
Levan production

Oxidase production

Potato soft rot LOPAT test

Arginine dihydrolase

Hyper sensitivity reaction

Hydrolasis of gelatin

Hydrolasis of aescolin

Tyrosinase

L-tartrate

Aerobic growth

Anaerobic growth

Growth at 37 C

Growth at 4 C

Growth at 39 C

5% NaCl tolerance

7% NaCl tolerance

H,S production from cystein

H,S production from peptone

H,S production from thiosulfate sodium
Production of fluorescent pigment in KB culture medium

GATTa test

Growth
features

H,S production

Indole acetic acid production

| W

D S 5 sy 03,0 il S e i) (Pseudomonas syringae pv. syringae slaald o156 5oy Oa30 5l Sl o] -\ e

L BE 4:&3))).5 el._w: ‘_gLﬁr?-‘)

Fig. 1. Results of pathogenicity tests of Pseudomonas syringae pv. syringae strains. Right to Left: Symptom of necrotic
spot on leaf and blight on shoot.
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