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Abstract

Introduction: Bacterial canker caused by Pseudomonas syringae is one of the most

damaging diseases in apricots. This experiment was conducted to evaluate relative

resistance to the disease in 22 selected local apricot hybrids including AD507, AD405,
and HS731 which were recently released as Jalil, Parsi and Shanli. Material and

Methods: Evaluation methods included artificial inoculation of two-year-old seedlings

in an orchard and of cut shoots in the laboratory. Initially, the pathovar identity of local

P. syringae strains were determined using LOPAT and GATTa tests and three isolates

were used as inoculum. The inoculation was done in the seedling stem and after one

year and 1.5 years, canker length was recorded. Result: The pathovar of all isolates was
identified as P. syringae pv. syringae. The longest and shortest cankers were observed
in AD1033 and AC113 with averages of 34.76 mm and 8.35 mm, respectively. The cut
shoot bioassay was not practical for apricots. The hybrids were classified into four
groups including highly resistant, resistant, moderately resistant, and susceptible.

Conclusion: AD1033, AD1042, AD940, AD811, HS210, DM101, HS203 have been

classified as susceptible and should not be used in breeding programs and orchard

establishment/replacement. Jalil, Parsi, and Shanli were rated as resistant, and
moderately resistant, respectively.
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Table 1. Characteristics if selected apricot hybrids studied in this research.

Sugar Fruit Flesh Ripening  Fruiting Flesh Stone
Hybrid content (%) size color date type firmness adherence
AD940 18.6 5 1 9 3 7 3
AD517 19 5 4 5 3 5 5
AD503 19 7 5 5 3 7 1
AD507 22.4 7 4 5 3 5 1
AD640 19.5 7 3 5 3 7 1
AC113 19.2 7 3 5 3 7 1
AD921 19.6 7 3 7 3 5 1
AD940 22.3 7 3 5 3 5 1
AD1033 26 5 3 5 2 5 1
AD1042 18.4 5 5 5 2 5 1
HS201 23 5 4 5 1 5 1
HS203 22 5 5 5 3 7 1
HS514 21.6 5 3 6 3 5 1
HS222 18.7 5 2 3 2 3 1
HS731 19.7 7 4 5 3 5 1
HS210 27 7 4 5 1 7 1
DM101 17 7 4 3 3 5 1
ADA405 19 7 3 5 3 5 1
AC108 20.2 7 3 5 2 3 1

B x5S0 5l Jolo lacaigs HS gl 56 655,50 5l ol slacssiy AD Hauliie 5 loas 7,0
ogee ol psw B Gwye DMl e Glacaigs AC g
75,620 (pigy b =F a8 =Y ai =Y i a4 bl jew =) 0SsS 5, oS5 =Y awgie = O S =Y
Cho NV bugie =D pp =P ps hs 2) S g e b
595 B =V sy Gloy b =Y awgie =0 o5 SV o)l =) i8S 4 dies  Soier Cde S =1
=Y LS a3l g S 59, =Y oS 55, WE=) 1m0l o 90 L5 =% 0 =Y Lagze =0 595 =Y

A e e S L 5 S 90 dan ALS, sboasls oo, LI

Levan production, ) LOPAT , hydrolysis, Tyrosinase activity, Tartarate utilization.

Oxidase activity, Potato soft rot, Arginine dihydrolase activity, Tobacco
sleaiss sl 5 Posyringae 455 nles sl LOPAT (sl yg0;l .ol slesl (hypersensitivity

0 o3y )5 4 P.syringae 455 ke slo,lgl pled sl GATTE slagyge;l § g ,sld
P.s.pv. alos aw lgil s 5l o . Lelliott and Stead 1987, Schaad et al. 2001) wois
G lS @lax o ,0 b ooy L5 4 il ale ags o 5 bl Bolas gbay Syringae
chile 5 o g shie Ol gl @y 0 2l BT Lo gy 00,5 Wl 0jg e
A e laS NIV (59, egl Pt mge Jsb )0 ylegids Sl g alol> (glay gl g

20


http://dx.doi.org/10.52547/pps.10.2.15
https://dor.isc.ac/dor/20.1001.1.22519270.1400.10.2.3.0
http://yujs.yu.ac.ir/pps/article-1-330-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22519270.1400.10.2.3.0 ]

[ DOI: 10.52547/pps.10.2.15 ]

R  CERPIPXVEN Jlo,5 Slnl s yge 0 SbSU Sls 4 Coglie (o el
Plant Pathology Science Vol.10(2), 2021

Ao OF doalosl allS’ jo 0 00y )5 4y 5 bslte laygemilimgen 5l (golune slopa s

Ao p )5 4y e wald (lgied il ale sl (59 5
o Gy red Loy a3l 25,1 5 Santi etal. 2004) () bl 2 Jlb 25STy (b3
ooliinl b ejshaie cpay ol plosil (2L Ll 50 VWA Gl o el (Gabe ol plosl o Sl i
S8l 4 g odd 3y (pg) Cewgy I A5 658 ) 035 T b e A4S 0 sl Sedens B
3 Sloul S a5l e sl Yoo co @5 glas )] o o35 gl ol bl (M os>
day Aie Sy o i ohSL Loy aBu; 035 0 )0 el ale ;1 58 YO Glos Lawgs
Jowe yo 4 Hhs (Giale 5l s Jlo o5 5955 ok wm JLo VB 9 Sy et L el L
b A6 5 Jlos aslia ol el ok (s Soil s erlsS Sl szl b il
Ll Cwoglie obj,l jekaieds ol ploeil (G, aw A jo 35 aw) 1SS G L Solas Mol
g slagrats 5 Giasil Vo o5 Jsb 1) allugs slaasls o alSiylegl Lyl s oy
DD A b A o g (S9aedS O mdwds S e (0 ABES mL Dowds g ol (54l
lo i ozl Gurw Al 0y Alud 4 g g alwd AlBlas jsbay 0y yoe o sleasls
2 el & al wl Sn oSl SO Ly ity ool adyen Glo e Gy e el
(gandas 4z 30 YO (sled) o, GBI ,0 g ol alildS O e ile g0 g5l sl sloains
Ve sled) W0 4 digad ¢ 3L aeldl il caan SOl e ol eols 1,8 (14 (oYL Caugbs,
V0 slos) S 4y 5 00 oz sboye Bgib (190 way atba S g i ((gemde 420
b o Simbe Al Cuvgy (S s (S8y9,8 obml ol Jaie (b 558 (gl a0
el (o p axli) SIS VO L Solas Sals b B o o p aSls ialejl o sy ole SO
o eoliwl cate dald lgie 4 (0 p a3Ls g Jlod) oL Slge 5l cidu daiolej] adS o 0
2 Bosls (il aglie 5 Guilyly ai Wad mll (g Shate ST L il ale lray oS

Alxil SPSS l33l0 5 bawsgs oS ay5o5 g SAS l38le 5 dawgs (Sl glaiels aiz yge)] Lol

W
Results and Discussion Eony g laazsly

Sloas 03y JI5 4 jelate (pd jo pmbiote plo awgs byyee;l opl .ob eoliwl P. syringae
Ol adg) +---t 13 a4 LOPAT (slaiyge;l mls daalos> ads o (Kaluzna et al. 2010)

21


http://dx.doi.org/10.52547/pps.10.2.15
https://dor.isc.ac/dor/20.1001.1.22519270.1400.10.2.3.0
http://yujs.yu.ac.ir/pps/article-1-330-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22519270.1400.10.2.3.0 ]

[ DOI: 10.52547/pps.10.2.15 ]

VEe e bl s ke ¥ als ceas Jlo AL (ol e Gl
Plant Pathology Science V0l.10(2), 2021

39 SNy g sie Yomeas i)l g cdisjoen (Shen GlannST ady ot
Collab cshie 5Kl 53,008 5 Y5 Sallow) oo 130y GATTA 5 (S (5555 gl
5 P. syringae colatuwl 5,50 Ciwgyold sbaaslas 4355 10 5 09 (Cade SIL,L B yan ¢ 5l g0
4 P. syringae pv. syringae alo> aw .o ools ausis P. syringae pv. syringae 1 5L
laaslaz bl 51 oolatul ol 0oy 5 @ 7l wlo ags jo o] bolse 5 Sl pudly b
S g 0l o 1) 6L il D08 43 dind 5 polaiih b lagel Jlozo!
Sl 5 g Jbebe 5l 26 a5 wjls Sslite g ng g dandipil slao)ud STl Al
S8 sl onl cwlagl Gadsng slos €55 5 (Jobe ol gl g iz
25,N8 oo 53l (gl DD i )3 5 (AL Jshe (bs SlapunslSe (2551 5 el
.(1983Zamze)

S bl as o Giale ladme ;o pliwe; kST (2l 2l b, 2 S255 sbees;
O JS8) Wad o ks B 5 423,58 0,5 la,Sols 4 g o0l Sp g,d 4 45 wad
5 i ol (6,56l Hhate Ol b oo il aie JpS GlalS 4 jo 0 a5 o Jb= 0 ol
Sl ools BByt g (S ) Ul b pe balys )0 o p sloasls ( alalesl o3l s,
sleasls a5 coul Jl> o cpl g8 60,08 ¢lo,; Cawglin obs,l lp (og, ol 13 g dia
Wlosgy yol (hghy alie allislojl Lulps 1o (23l 5 5l 009l BB SJLIT 5 (LS 00y 5y
.(Farhadfar et al. 2016, Baba-Ali et al. 2013, Santi et al. 2004)

@oloyus I slal e ghils Ghmgty cal o ead 00y 54 alBilesl 5 (Ll bl lags,
Olis (6les ot B3| iogs (Bl 53 o (gorb (slos 5 olSslos] 15 sgedus a2 -1 )
Oliae; Dagy aS wisly lis (S el ool o sl55 S 0 S0l Gul g Soj5 5,88
L Qlly eizmen @l Cusal gla g gloyy plisje je Sls B8 g el o
Klement et al. ) s,ls SOl dswgs g ol 1o soe LS o slodiuws JSis ,o P. syringae
ol cxge (65 cpl 5SS b 0 Corex lawg 0 Byae 45 Wakine S, (1984
and Dowler) ss,5 o P. syringae ¢St « Lileie o SOt w4 peelS g 1SSl b ol
sl (Il coge & slhae LS5 a5 waine o i S (Weaver 1975
P. syringae (s 2L & combas 2l dlate g @y 0 ol (38l amsti 3 5 (S
a1, P.syringae «ogy 9 Sojk 45 ddkine S0 a5 > o (Amy et al. 1976) s4d o

Sinden et al.) 54 g0 Wais 55,50 Aoeis 10 5 00,5 S0 (yun logNis yas o yidion Do

22


http://dx.doi.org/10.52547/pps.10.2.15
https://dor.isc.ac/dor/20.1001.1.22519270.1400.10.2.3.0
http://yujs.yu.ac.ir/pps/article-1-330-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22519270.1400.10.2.3.0]

[ DOI: 10.52547/pps.10.2.15]

OhLKen 5 (oo Jlo,5 Slnl s yge 0 SbSU Sls 4 Coglie (o el
Plant Pathology Science Vol.10(2), 2021

solloy; slaSyge slajls acgeme N JSS
oas sbml sla SOl 51 oladiges (A) ool sy
C 5B) ols,; s o0 4 o

Figure 1. The collection of apricot hybrids
studied (A), cankers formed in apricot hybrids
trunks (B, C).
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Figure 2. Classification of apricot hybrids based on mean canker length.
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tl1)5 Sl e 5 45 B Sl oo a5 45 b S Jobo (ks ¥ Jpior
Table 2. Mean canker length, trunk diameter at inoculation site and canker length/trunk
diameter in apricot hybrids*.

Length of 1 Length of 1.5 Trunk diameter Canker

year-old canker years-old canker 1 year post-inoculation length/trunk
Hybrid (mm) (mm) (mm) diameter
AD1033 20.00 a 34.76 a 17.09a 1.34 a-d
AD1042 19.29 ab 29.35ab 14.54 ab 131la-e
AD940 19.14ab 28.94 ab 12.11 bc 1.79a
AD811 18.75abc 28.35ab 11.64 b-d 1.62 a-c
HS210 17.78 a-c 27.67 a-C 16.28 a 1.08 ed
DM101 17.80a-d 26.7 a-d 9.97 b-f 1.75ab
HS203  17.75a-e 26.61 a-d 11.71 b-d 131 a-e
DM102 15.00 a-e 24.12 a-e 10.52 bcde 1.44 a-d
HS201  14.86 a-e 22.13 a-f 14.90 ab 0.99 de
Gh.Sh. 14.80a-e 22.2 b-f 11.72 b-d 1.25 b-e
HS514  13.77 b-e 22.15b-e 10.86 b-e 131a-e
AC108 13.44b-e 20.18 c-f 9.91 b-f 1.36 a-d
AD405 13.36 b-e 19.86 c-f 11.18b 1.10c-e
HS731  13.00 c-f 19.5 c-f 9.29 d-f 1.29 a-e
AD509 11.57d-g 19.13 c-f 11.97 b-d 0.99 de
AD507 12.25e-g 16.35 d-f 9.38 c-f 1.22 b-e
AD503  10.67 e-g 15.5 d-f 10.59 b-e 0.94 de
AD517  10.00 e-g 15.45 d-f 10.08 b-e 0.97 de
HS222  10.00 e-g 15e f 8.87 ef 1.73 c-e
AD921 9.63e-g 14.45 ef 9.19 d-f 1.07 ed
Nasiri 8.23 fg 13.87 ef 11.45 b-e 0.78 ¢
AC113 6.43g 8.05f 7.38f 0.96 de

3 eSS Jis! mhaw o jlo g S wiloals JLos glaie Bgy> L S gt yo (0 olael %
RGNV

*In each column, values followed with different letters are significantly different at
<1% probability level
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olis ool SO Slho (Kwod oy p (¥ Jga) ol 0w Nasiri jo o (505 3 ADI40 o
&S me o (R?=0.691, P<0.0001) cusls euiiae bl a5 jhd b ,S5ls Job a5 ol
oo g plob (WS sla Jlos jo bls,l iz 0 oads sl i ekad slaas o 555 sle SOl
Oleedr 5 plal Jhad oLl uly . Farhadfar et al. 2016, Cao et al. 1999) ol oals i )158 50
rol Galesl 5o (s pSamit cpl 0gd a8 S L5 )0 Wil o Leed, (ST (soieg S 0 pali
O (Kod sy S 03 Sy (g (a3l plsiedy a5 S8 SO Job S g j5laie
a5 s L g (R?=0.618, P<0.0001) quiiwe bls,l ,S5La Job b as jhé/ Sils Job a5 ol

25


http://dx.doi.org/10.52547/pps.10.2.15
https://dor.isc.ac/dor/20.1001.1.22519270.1400.10.2.3.0
http://yujs.yu.ac.ir/pps/article-1-330-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22519270.1400.10.2.3.0 ]

[ DOI: 10.52547/pps.10.2.15 ]

VEe e bl s ke ¥ als ceas Jlo AL (ol e Gl
Plant Pathology Science V0l.10(2), 2021

a5 Hhadl S5l Job el a5 oy oo, 4 Lull ol p (R?=-0.098, P=0.57) cuslss bLs )|
a0 50 o] dcslre g 005 loed, Sleglie (gan 00, b bL3,1 o sasas Sledbl &l 4y 08
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