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Table 1. Differential set used in nomenclature of

physiological races of Puccinia striiformis f. sp. tritici.
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AL caiall

Differential Set

dgallal) A8, Hill) CiliaY) A gana
International Differential Set

Yrl Chinese 166
Yr7,Yr22, Yr23 Lee
Yr2, Yré Heines Kolben
Yr3a, Yrda, Yrv23 Vilmorin 23
Yrl0 Moro
YrSd Strubes Dickkopf
YrSu Suwon 92 x Omar
Yr9, YrCle Clement
Yr5 Tirticum spelta album
L) Ak A0 GiliaY) 4 sana
European Differential Set
Yr3b, Yrdb Hybrid 46
Yr7 Reichersberg 42
H Peko Heines Peko
YrNd, Yr3a Nord Desprez
Yr8 Compair Com
YrCvV Carstens V
YrSP Spaldings Prolific
Yr2 Heines VII
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Table 2. Isogenic lines for virulence identification of physiological races of Puccinia striiformis f. sp. tritici

daglaal) ¢ ga é\)ﬂ\jbﬂ\ daglall &y ga L_,S\”SUUH\
Resistance gene(s) Genotype Resistance gene(s) Genotype

A Avocet R 1 Yr 1/6* Avocet S

- Avocet S 5 Yr 5/6* Avocet S

18 Jupateco R 6 Yr 6/6* Avocet S

- Jupateco S 7 Yr 7/6* Avocet S

2 Kalyansona 8 Yr 8/6* Avocet S

- Federation 9 Yr 9/6* Avocet S

9 Fed. 4/Kavkaz 10 Yr 10/6* Avocet S

7 Cranbrook 11 Yr 11/3* Avocet S

6,7 Corella 12 Yr 12/3* Avocet S

CK Oxley 15 Yr 15/6* Avocet S

CK Cook 17 Yr 17/6* Avocet S

H Anza 18 Yr 18/3* Avocet S

2, A Sonalika 24 Yr 24/3* Avocet S

- Gereck 79 26 Yr 26/3* Avocet S

- Cham 1 SP Yr Sp/6* Avocet S

9+ Seri 82 27 Yr 27/3* Avocet S

2019 ple &) s A 322540 Puccinia striiformis f. sp. tritici sl 4 5l s 5l Y 3 Jgaa
Table 3. Physiological races of Puccinia striiformis f. sp. tritici identified in Syria during 2019.
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5 5 4 7 7 7 2 4 4 4 8 YrNd, Yr3a Nord Desprez
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AN SO cilas Gus (134E146 5 163E150 «231E134
b ilidls 2019 ale disu 8 e J5Y Aeganall 638 e gV
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Table 4. Number, frequency (%) and distribution of physiological races of Puccinia striiformis f. sp. tritici in studied areas.

Studied areas in Syria 49w b A g dal) ghlial

% 33N dud ASH ) FIRNIN] T PN A ol 9o 3l AL
Frequency (%)  No. of isolates Costal Central Northern Physiological Race
255 14 3 6 5 462E136
21.8 12 2 4 6 497E130
18.2 10 3 5 2 230E150
9.1 5 2 1 2 238E234
55 3 0 3 0 231E134
55 3 1 2 0 163E150
5.5 3 1 2 0 134E146
3.6 2 0 2 0 230E134
3.6 2 1 1 0 239E107
18 1 0 1 0 130E230
55 13 27 15 Total g sexell
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2019 ale 4y s A 82054 Puccinia striiformis f. sp. tritici sl dus o g 581 Yl Aual oY) 3 380 5 Jgan
Table 5. Virulence of physiological Puccinia striiformis f. sp. tritici races in Syria 2019.

dagliall &y ga
Physiological races 4 sl g2zl <) Resistance
230E150 134E146 163E150 239E107 238E234 462E136 230E134 231E134 497E130 130E230 gene
2 5 8 8 2 2 2 7 9 0 1
8 8 7 6 7 8 7 8 7 9 2
5 4 4 2 7 8 8 6 5 6 3a
1 1 1 1 1 5 8 3 4 1 3b
5 4 4 2 7 8 8 6 5 6 4a
1 1 1 1 1 5 8 3 4 1 4b
4 0 0 5 1 7 0 0 7 0 5
7 1 1 6 1 7 1 0 7 7 6
8 7 7 8 7 7 8 8 7 9 7
8 4 7 6 3 4 3 3 6 4 8
2 8 8 7 8 2 8 7 7 1 9
4 9 9 8 9 4 7 9 9 5 9+
4 2 0 8 4 4 2 4 3 5 10
5 4 6 6 3 5 4 2 1 5 11
1 5 5 7 5 1 5 5 3 4 12
0 0 0 0 0 0 1 0 0 0 15
2 6 6 7 3 2 6 4 5 0 17
2 8 7 7 7 2 8 8 2 3 18
9 9 8 8 8 9 9 7 9 9 22
9 9 8 8 8 9 9 7 9 9 23
5 4 4 2 7 8 8 6 5 6 23V
5 9 8 7 7 3 8 8 9 5 24
2 7 8 9 8 2 9 5 8 3 26
7 7 7 6 8 5 8 7 5 1 27
5 7 9 6 7 5 9 6 5 8 A
6 7 7 3 7 6 7 8 7 1 Ck
7 7 7 8 7 7 7 9 7 9 Cle
0 0 4 2 0 9 9 4 3 3 cv
3 8 8 6 8 3 9 9 8 6 H
6 6 8 8 6 0 2 9 8 9 H Peko
4 4 4 2 7 7 7 4 5 5 Nd
8 9 7 8 5 9 9 8 6 8 Sd
3 2 2 8 7 3 4 3 0 1 Sp
8 8 7 9 8 9 9 3 0 8 Su
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A V1 S S e e Mall sanll pllae 8 20 b irem) 338
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Lugie i Guygall 138 Jad 3y (Klg (2005 caSs) (AW bl
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Ll Adle S degane Gy Al o3 b Tadies Byse
238E234 Lea 2019 ale Ljpm (b ye Jg¥ Alaasa Dl o 2
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dealge Ao 2010 sle cby & Low culS s (230E134)
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Glaall aumasll 1gss .Yr27 Eysdll dealga e 230E150 ADL)
&3y Puccinia striiformis f. sp. tritici hé aaiae du)ys gkl
(1) Bl sk 8 Laglis Byge (D5 A0 dealge (30 48 (Ko
(18 (17 <12 <11 <10 9+ <9 8 7 <6 <5 «4b «da 3b 3a 2
H Peko <H «CV (Cle «CK A 27 26 24 23V 23 22
Yr15 Gasll daglaall ¢iyge (o 3 Al 4l (sf (Sps Su «Sd <Nd
8 5 sy o) S Ljer b L) il wdine o)) Slels
.(Brar etal., 2019) Lulle maill el (1o dalaia (gl 3 a5l

Lllal) Zualpl 13 5anaad) Aus gl g5l DL 8y5lad of Lasg
Ldlaal) hlial & L) (4 auslly sl e Lo sy
e dalad) bl WS s dulad) clbdl cld
laag STy saildl YD) o AN el elanal Gl aY)
Aley dule 08 L) ale o @ s Gl »
saclall oda ae 385 Lo lla Liulysy g «(Ismail et al., 2012)
Lyl Gw BlayY) ADle of duhall it copelal Gam (1 JS3)
Sl ks cal€2019 ale Ljgu 8 Baamall CYBL HLimilg 2353,
AL ool Y ) Ja Nad -0.55 = 1 dad caly 3) dlansgic
Hla) oY) cVN Gn e colS 462136 dudpil) b
slailly o dni olaiVl olud) 138 VL) adane SLug chaafig
.230E134 DL Taap Ji duhys <Y (of (uSladl)

Logliall Jiyse danlgn (o 239E107 slitials dunslsnsadll VDL
N ) daglie CippaS didlad aY) 138 S8 Cus Yrday Yr27
Uar o2 462E136 Liaglenadll ADL liml ae 2017 ale dily
«(Kassem et al., 2018) 2017 ale dijgu & peadl) del)) (3halic
liall o legiysi & 238E234 5 239E107 oDl il
sl Aoglaall jual Mels L (slly YISP Eiypall daslae e
Lgias Lanslgnid YDl Bany diaglie o€ 2 (f Ji 2017 sle Ja
.(Kassem et al., 2018) 239E107 DL
Lahall @l Aagdeidll VL degend Ll Wi
Qe 0l () ¢Amglonyd eV aol Ll Caana 3t Al i)
Ly iy (462E136 5 134E146) duyguss dadaial) b andd Ll
Ay 4 8y Jg¥ las 8L aDllly ¢ gl e %041 547
(s e %415 44 dus L (231E1345 497E130)
el cant B0 o o desenall o3 DL o oS3l
e BB e a8l Loy LY (B gl o 158 dailieg
¢ png 55l Alelh culS Al Al dagladll ilfjse ans daslea
e 53l 230E134 oY) ADL xe <S58 462E136 ADLG
497E130 4Dl pe A3 (YICV 5 YYND dasliall 50 danlea
L galp b Al adie) (3l Y5 daslial) Cijge daglie oS
desena o Y127 Aol Cijgn zosd a0 (ohall il Calial
Oo Was oday 4 Lo ety Lo 13ag cdle ) Dol Zoglad) ullyse
o a3l (Gl madl) Gl (med Loslad) dba jsas
aat alg L aaldiel Jidg Bpiall Calua) (e o 2 (NsaS del 3
Al CVOL degena e 130E2305 230E150 DLl

2019 ale 4 s A Puccinia striiformis f. sp. tritici skl 4 sl g 58ll YD A 81 4 dd) il |6 Jga
Table 6. % Virulence of Puccinia striiformis f. sp. tritici races in Syria during 2019.

% A
A pault 4 5l gl
% Physiological
Virulence Virulence  Awl yidl races
67.64 Su «Sd ¢Nd ¢H «CV <Cle «CK ¢A 27 26 24 «23V 23 22 <18 <9+ 9 «7 ¢4b <4a «3b «3a ¢ 2 230E134
58.82 Su <SP «Sd <H Peko ¢<Cle «Ck «A 27 26 24 <23V 23 22 «18 «9+ ¢9 7 ¢4a «3a «2 238E234
55.38 Su «Sd <H Peko <Cle «Ck <A 27 26 24 <18 <17 <12 <10 <9+ <9 ¢7 «6 ¢4 a <3 «1 163E150
50.00 Su «SP «Sd <H Peko ¢<Cle «Ck ¢26 ¢24 23 22 <18 ¢17 «12 <10 ¢9+ <9 ¢7 <1 239E107
47.05 Su «Sd ¢H <Cle «Ck ¢A 27 26 24 23 ¢22¢18 9+ 9 7 2 134 E146
44.11 .H Peko <H «Cle «Ck <27 26 24 23 22 O+ <9 7 «6 <5 2 ¢] 497E130
41.17 Sd «H Peko ¢<Cle «Ck ¢27 ¢24 ¢23 22 <18 «9+¢9 7 2 <1 231E134
41.17 Su «Sd ¢«Nd «CV ¢Cle 23V ¢23 22 <7 <6 «5 «4a «3a <2 462E136
29.41 Su «Sd <«Cle 27 ¢23 22 ¢8 7 «6:2 230E150
26.47 Su «Sd <H Peko <Cle ¢23 ¢22 «7 <6 <2 130E230

(2020) 3 235 38 A oy al) il LBy ddae 214



(Yr15) aaly Gipe V) Lygus 3 Ll oy ol 4l Lialing cipslaal
I Laa £a L lilly 3)sll) gy (b Jpal) aall aciad oglie
b cnlelally Sl aal Laa¥) e Al daps o Tl Taas

Dbl adina okt peang da) (& han) agall (b aides
E\.AJ\.E.AS\ QBMCJ)AL)AMLAJ CYOLL saa JLJC\.}\ L;AAE\&JLAS
Sl yolail) adgn lall e Mg g daglaall 853 (p ddg el

bl pedll 138 513 Jlas OAllly g b asmsall @l daglie Cilial LY Jsagl (e

100 ~
mFrequency 43 mVirulence 4l Y3 aall

70 4

50 A

30 1

20 A

10 A

% Ao sl g0 Jall YLl dncal jall) 5 jaal) g 3 )
% of Frequency & Virulence Physilogical Races

230E134 238E234 163E150 239E107 134E146 497E130 231E134 462E136 230E150 230E130

Physiological Races 4xa sl s 528!l Sl

Apal je¥1 g3 )38 5 2019 Ay g (oA 823l Apa gl g9 5dl) YL 20 55 (o Tl Y1 A8De ] S
Figure 1. Relationship between virulence of identified races and its distribution frequency (%) in Syria during 2019.

Abstract
Hakim, M.S., M. Kassem, N. El Hosien, N. Asaad and B. El Souliman. 2020. Pathogenicity development of wheat yellow
rust fungal pathogen in Syria during 2018/2019 season. Arab Journal of Plant Protection, 38(3): 208-216.

Wheat stripe (yellow) rust, caused by Puccinia striiformis f. sp. tritici Eriks. and Henn, is the major disease problem in wheat production
in most parts of Syria. This study aimed to find out the current changes in the virulence of P. striiformis f.sp tritici in Syria by identifying the
prevalent physiological races and their virulence. Surveys of wheat fields were carried out in four durum and bread wheat growing regions
(Aleppo, El-Ghab, Homs, Costal area) during 2019. A total of 55 samples of P. striiformis were collected. Single pustules from each collection
were multiplied on the susceptible cultivar Morocco. Physiological races and their virulence were detected depending on the reaction type of
Yr gene(s) which belong to Global/European differential set and near isogenic lines. Ten physiological races were identified, five of them
(230E130, 497E130, 231E134, 163E150 and 238 E234) were recorded for the first time in Syria, and the rest were recorded earlier during the
period 2000-2017. Races varied in their frequency and virulence. All races spread in EI-Ghab and Homs, some of them disappeared in Aleppo
and Syrian costal region. The most virulent races found in the study were 163E150, 230E134 and 238E234 (virulent up to 55 % of Yr genes),
whereas the most frequent races 497E130, 462E136 and 230E150 showed a moderate negative correlation (-0.55) between the frequency ratio
of races and their virulence r value. The bulk of the pathogen population in 2019 was aggressive against 30 Yr gene(s) (1, 2, 3a, 3b, 4a, 4b,5,
6,7,8,9,9+ 10, 11, 12, 17, 18, 22, 23, 23V, 24, 26, 27, A, Ck, Cle, CV, H, H Peko, Nd, Sd, Su, Sp) at the seedling stage, and only Yr15 was
completely effective against all physiologic races identified. This gene is recommended for use by wheat breeders to improve the resistance
for yellow rust in new wheat cultivars. Efforts in the future are needed to identify novel resistance genes from wheat wild relatives.
Keywords: Wheat yellow rust, physiological races, Yr5, Yr15, Syria.
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