(Lohad ;i) daglia) &gy

ralll o 0l fuall jladl dudl jaY) 3 a8 g A ol g 5adl) YL
Ol s &y A Puccinia striiformis . sp. tritici Eriks.

Research Papers (Host Resistance : Fungal)

2‘531,,\;.3 BYCX) le:\Sa é:ida daaa
(5466 .0m (1K) Alal) 3hlial L del )l Ergaadl Vsl S el (2) s cnla s daala el 3l S (1)
A.Yahyaoui@cgiar.org s SV 2l g ) s cla
uéild‘
Puccinia striiformis 1. sp. zd) e ey facall el dpal yaY) 508 g dya gl gy il YD 2003 cgokmy e g (Bih deaa cpfa
JA8-12 21 A el ) 48 Uae il g 4y g S sritici Eriks.

A0 sl oy Ay ) g A Puccinia striiformis West. f. sp. tritici Eriks. qmadll e D) faall Eeine day G Al al b
Calua) del ) Al ,all cile .(2000/1999 5 99/1998 <98/1997 97/1996) and 5o Ay i A cdpuial pal Lgi jai ) g Sl 3250l G 1 59 3
dia) i) o pelil (13SH) Lim 5 A e pSate gyt cpann Lty o(0ad ) i (o e el SH) Lim 5 e 6 Ll it
Oaaiy el g Ay gm (A YIS 5 YPIT Yr9 Yr20 YrA Yr2 YrTH Yr6t Yr9' Yrsu «YrSD Yrl0 «Yr6 ¥r7 dasliall b Hsa (e JS Adeld are
e A 2pm s (ol Ayl ) L A g b Logie el 130 IS Laty 3V 5l amln le 45y (i 8 s i) O i
«134E134 82E16 38E150 38E134 38E6 38E0 «20E148 «6E134 «6E20 «6E18 «6E16 <«6EQ 62E0) A g <2 A Al 3 e (A ADL
«166E150 «230E150 <134E150 38E134 38E22 «6E134 66E20) ol & Dl s yde sl (70E130 5 68E130 «230E150 «230E134 <134E146
Lasé aaf g aly PR VI Y (230E150} 38E134 «6E134 66E0) cpalll DS LR Y Gl oany .(198E150 5 70E148 <182E150 <172E146
By b el farall L 5l 3 YL anll adinall 8 YO Gans ek S5 ) ai i) b pseadl e L (182E150 5 172E146)
198E150) olial & § (230E1505 134E134 (70E130 «68E130 (38E0 38EG6 (6E20) sm b Lk Jand al sassa <3 56l 5 ool
Baglie iyse b gy YL Gl Ljpe 6 Alaesd)l 2E0 ADL) culS Y DL Gl daa) yeY) 50 s A0 el L(230E150
Y8 Yr6" Yr7" Yr9t Yrsu YrSD «¥r7 ¥r6 ) dasliall B )ga e Ao ) daalen (o ey Lew 33 230 E150 ADL cuilS Ly Y77 58 Jash sl
(Y7185 Yr17 Y19 Yr2 YrA Xr2*
L e sl 38 S il T (el i cilals

GerecK 79 iiall dali) 3 %26.5 — jlual %5 .(21) dadial)

S5 el ) Siall ) selall ey ¢(7) WSR2 1991 ale 8
G 5aS il 1993 51989 (1988 ol eV 3 Ay ye cilaila
-(16) el & Seri 82 5 Sonalika (éiall dalyy)

Laad]) Gl Bla Gasal 1 sk 58 Ay s s
ple & Aty b iy Al sad el culS (Sl gl e
sl S5 5 .(14) Mexipak il del ) jLimY dags 1988
1994 (1993 (i dgh )l ol 3 auly IS8 (el 13
& ol ZEY) e %30 s iluall @y (5) 1995
1994 ale & Mexipak 5 Seri 82 (piuall del ) cuw glid
. (15)

sl Gy el il sl Gl sl ge g
i Y e el Gliadl Ayl saeldll 8 <)) sl
AL el Al Lablsn Wl L) lad Glual)
ali Jasud e a2 )l ey Y79 Gppall A il A sl 5
pale o plaind el sl V) saas calualy CalusYl
138 2gmys Aed )30 8 W Ll (he 5 yuad 5 8 DA GiluaY) ol
Gl se dad S o 5 0l s Aa g 5 SV seda (I L

& Aase Gl (e waally LB Al Jualaal) (i e
oyl g Jlall s omjell sl CBEAL CalAS dpange lud
Slo Tl Gl ) ST e By kil (ol Y1 ax L (4) A
slaa¥l Gl 5a¥) o3 Gn e Jous el Lty gl Jpalas
(13) Al G el del ) 3hlie calise b L) daud )
G Taa Gl 5l Taal) elas) el pdl o
Ll sialy Saali cpanadill Alle shi DG e (L) faall
e i 8 alias Al da g 5l S (e S a2 e
- (20) Jlad ) 8 dlay) o)
Jhill e ) (Yellow rust) s faall (e 2ey
ol (.AT » Puccinia striiformis West. f. sp. tritici Eriks.
oSl gl @85 (12 ¢8) Adajll 32 )L Bhlid)l A =l
QS Ll e oy dihic bzl de )l clabd)
Ayl del 30 Al ded 530 e ) 50 Al (& )
oasal gl Ll plall @y L (9) asa 13 il sal )
(6) 1990 oo sl & Sood Vo bl 8 Vs
ol 2 1995 51993 e b casall (o ol (ysile 1.5- 1

(2003) 1 236 21 Alya g o) clilll By U 12



Alial) Al -1

e AT de gana KA ALl A al) Gl ) caul
& seaall maad el faall 4o gidl ) sl Baame Cilial)
e ) (2 i) D lina 47 Lia 5 0 Gluadd )
<42000/1999 599/1998 98/1997 97/1996 aul sall JDa
@ Aael ol Sl Jsall 3 jall A )l Adasall ) Las B3 e S
Al Alaadl) iy (R cala ol —dda) skl
(ol Ay

Alals dilaary o 1 Jshay (plad (3 ADL f cana US g )
L sw b clall clilaV) glacyl g al Washall Gu aw 30
Lula aladiulis ¢(22) (growth stage 22-29) elaly) Ala je 4
ic gana P, striiformis il 44y ) 5l t\}\m bl adiaall (e
ol (e A2 i Glala) e dlasias Gl ausdl (e
Ll L I (s smdl (g e sand ) om amy Al 5 e (5 gedl <y S
peinall e bada dadily el el 8 s ol b
Gld) sl (3 O (e e pana Shaill oy sl 1530 palal
L SA A& Ay ) iy A giae

(growth stage 85) Juuy) sk & 4daall el 2l VPN
25 %100-0 e ALY 303 ey i alu oladiuly ¢(22)
(19) () k) il Jad

LI, CH PR PSS W PR FTCVRNY Y JRCEDEN
e sl W e e ISV g a1 B daliy) i) A il
el sl Joe 2o sa in n 450 a Aa 0 die Cilbia o caunge S
a5 Ay ) 5

Ll 4 -2
VL el Gl IS e 8 Al el
JS (8 lad Sl ) Lty ) ge Jilatig cdan ) 59 i
10=5 545 (0 A sans dlias 48 5 de 40-30 40 ol

O (e Ao gene Alae A8 5 Clie

W) 5 Ayl 159 Joe T
leaadl Gl s e S Bl E1L81 e
Gl s Gogea ASEDL el g0 Moroceo
S5 A5 VL Jglae B el ) caasl 6l
OGN sk A LEEs Gl skl e sl e 0.25
Slo il sl ol i) e Sluab (AN, A (pidia)
gy oo wial Baye gl @l cusel a3,
Ll cilS ol gus caie Conen M) bl (3) )4 Jiai 83 500 By s
Lfae Gyl cant slanall ol et Aaltl Y s o A
pdais (%80-70) A dushayy (e 2+17) 5 ) ol Sl pd (e

13 Arab J. Pl Prot. Vol. 21, No. 1 (2003)

dakidl ) san VM Jean qany o il @l b il
callad) e 5 AT Bhalie (g ) Aol 5y & e

opdl e, s Al Al sda e i ) Caagdl (8 e
Oy &) g (8 A sl s 3l SV el adinall & il
Al yaY) Lgh a8 Dl e Jilat s Laaas

Al jla g uagl) 3 ga
s sde daa) 4@l Gl de gess Cueddiul
waiy Jie A (11) 0soals Johnson lebay LS o(ADluj
& sl il e aa) faall il L gl 5l Y
Gereck «Cham 1 & Al de sanaS ilial dusad de sanall dlls
@i (1 Jsas) Sonalika s Anza <Federation 4/Kavkaz <79

Ly Llaa 4

YN paad b deadied) A 8l Feadll Galial 1 Jgta
2l e il aall jladl A o g 50l

Table 1. Differential Wheat Varieties* used for identification
of wheat yellow rust physiological races.
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1(=2Y% 1 Chinese 166
2(=2Y 7 Lee
4 (=22) 6 Heines Kolben
8 (=2%) 3V Vilmorin 23
16 (=24 10 Moro
32 (=29) SD Strubes Dickkopf
64 (=29) SU Suwon 92 x Omar
128 (=27) 9* Clement
256 (=2%) 5 Triticum spelta album
European Set 4 5¥) 4 gasall
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* Source of seeds: Research Institute for Plant Protection
(IPO), The Netherland.
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Table 2. The Performance of wheat yellow rust differentials in Syria and Lebanon during 1996- 2000

Tel-Hadya, Syria 4 g <baa Ji Terbol, Lebanon (Ul «Js 5 & gal) 4 i)l GiliaY)
G O Dol tad T Dw DM T jGoe  Difondstvaree
TR TR TR TR SMS TMR SMR TR Yri Chinese 166
80S 60S 80S 80S 258 70S 70S 508 Yr7 Lee
858 80S 858 90S 10MS 60S 708 508 Yre Heines Kolban
10MR TR TR TR TMR SM 10MR 10MR Yr3v Vilmorin 23
10MR  15MR 10S 10R TR TMR SMR 10MR Yr10 Moro
20MS  40MS 30MS 10M 10MS 30M 50M SMR Yr SD Strubes Dickkopf
30MS 458 35MS 55MS TMR 25M 30M 20M YrSuU Suwon 92 x Omar
40MS 40S 60S 50MS TMR 408 40M 20M Yro* Clement
TR TR TR TR TMR 10MR TMR TR Yr4* Hybrid 46
40MR 60S 65MR-M 45M TMR 15MS 15MS 10MR Yr7* Reichersberg 42
40MS 60S 65MR-M  65MR TR 25M 25MS 15MR Yré6* Heines peko
5R TR TR SMR TR 20M 15M 10MR Yr 3N Nord Desprez
SMR TR 10MR 5R TR 508 5MR TR Yr8 Compare
TR TR TR TR TR 5MR 5MR TR YrCcv Carstens V
TR TR TR TR TR 10R TMR TR Yr SP Spaldings Prolific
25MS 45S 558 45M TR 30M 30MS 20MR Yr2* Heines VII
TR TR 5MS SMR Yri Yr 1/6* Avocet S
TR TR 5R 5R TMS SMR SMR TR Yrs Yr 5/6*% Avocet S
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85S 258 Yri18 Yr 18/3* Avocet S
TR TR Yr SP Yr Sp/6* Avocet S
50MS 15S Yr27 Yr 27/3* Avocet S
99S 95S SR SR 40S 95S 0 20M YrA Avocet R
99S 95S 958 958 60S 95S 90S 80S Avocet S
60MS 758 85S 80MS 30S 80S 60S 40MR Yr18 Jupateco R
90S 85S 95S 90S 508 90S 70S 40MR Jupateco S
90S 85S 958 90S 60S 90S 80S 50MS Yr2 Kalyansona
958 80S 958 958 708 95S 90S 708 Federation
85S 758 85S 95S 508 90S 90S 60S Yro9 Federation 4/ Kavkaz
85S 80S 95S 95S 508 95S 80S 30MR Yr7 Cranbrook
75MS 70S 90S 958 308 80S 80S 60S  Yr6+1Yr7 Corella
75MS 65S 80S 80MS 258 80S 60M I5MR  Yr 6 +APR Oxley
30MS 70S 20M  60MS SMS 508 25MS SMR Cook
758 708 758 90S 408 80S 70S 70S A18 Anza
758 758 90S 858 15MS 80S 70S 70S 2,A Sonalika
TR TR TR TR TMR 5R 0 10MR Yrs Triticum spelta album
70S 60S 90S 858 20S 80S 508 408 Gereck 79
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90S 80S 40S 80S 15MS 90S 80S 40S Yr9* Seri 82

b =8 s Aauliall i gic =MS A slial) Jas s =MR ¢a 5l =R Ul =T
T= Trace, R= Resistant, MR= Moderately Resistant, MS= Moderately susceptible and S= Susceptible.

15 Arab J. Pl Prot. Vol. 21, No. 1 (2003)



2000-1996 &l J3A (il &) sas & el o jtal) faall jladl Ll jaY) 5080 5 ol g yl) Y3 Jgaa
Table 3. The Physiological races of wheat yellow rust and their virulences in Syria and Lebanon during the period 1996-2000.

Ll o) a8 il ga Site &dsall La gl ga dl) AT
Virulence to Yr genes  2000/1999 1999/1998 1998/1997 1997/1996 Physiologic race

Tel-Hadya, Aleppo, Syria 4 9w s dbaa I3

7 + + 2E0
7,6 + + 6E0
A8,7,6 + 6E16
A8,7%,7,6 + + + 6E18
9,A,2,8,6%,7,6 + 6E20
9,A,2,2%,7%,6%,7,6 + 6E134
9,A,2,27.8,6%,10,6 + 20E148
9,A,2,SD,7,6 + 38E0
9,A,2,7%,6',SD,7,6 + + 38E6
9,A,2,2%,7%,6°,SD,7,6 + 38E134
9,A,2,2%,.8,7%,6°,SD,7,6 + + + + 38E150
A,8,Su,10,7 + 82E16
9,A,2,2*,7%,6",9",7,6 + 134E134
9,A,2,27.8,7%,9%,7,6 + + 134E146
9,A,2,2%,7%,67,9%,Su,SD,7,6 + 230E134
9,A,2,2%,8,7%,6",9",Su,SD,7,6 + + 230E150
9,A,2,2*,7*,Su,6 + 68E130
9,A,2,2%,7%,Su,7,6 + 70E130

Terbol, Lebanon W «Ji 5
7,6 + 6E0
9,A,2,2%7%,6"7,6 + 6E134
9,A,2,8,7%,6',SD,7,6 + 38E22
9,A,2,2%,7%,6",SD,7,6 + 38E134
9,A,2,2%,8,7,6',9*,7,6 + 134E150
9,A,2,2%.8,7%,6°,97,Su,SD,7,6 + 230E150
9,A,2,2*.8,7%,6',9",SD,7,6 + 166E150
9,A,2,2%,8,7°,9*,SD,3V,6 + 172E146
9,A,2,2%.8,7%,6",97,SD,10,7,6 + 182E150
9,A,2,27,8,6°,Su,7,6 + 70E148
9,A,2,2*.8,6%,77,9",Su,7,6 + 198E150

+: Season where the physiological race was found
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Abstract
Hakim, M.S. and A. Yahyaoui. 2003. The Physiological Races of Wheat Yellow Rust Puccinia striiformis {. sp. tritici Eriks
and their Virulences in Syria and Lebanon. Arab J. Pl. Prot. 21: 12-18.

The objectives of this study were to monitor the population of the physiological races of Wheat Yellow Rust Puccinia striiformis West. f.
sp. tritici Eriks and their virulences in Syria and Lebanon and the identification of prevailing physiological races and their virulence during four
seasons (1996/97, 1997/98, 1998/99, 1999/2000). The study included planting the differential cultivars under field conditions at Tel-Hadya in
Syria and Terbol in Lebanon and under controlled condition at Tel-Hadya (ICARDA) research station. The field data showed ineffectiveness of
the following Yr genes (Y77, Yr6, Yr10, YrSD, Yrsu, Yr9*, Yr6*, Yr7*, Yi2*, YrA, Yr2, Y79, Yr17 and Yr18) in Syria and Lebanon. So far the
population of the physiological races in Lebanon were recognized by their ability to overcome the 3V gene which is still effective in Syria.
Results under controlled conditions showed that eighteen yellow rust races (2E0, 6E0, 6E16, 6E18, 6E20, 6E134, 20E148, 38E0, 38E6, 38E134,
38E150, 82E16, 134E134, 134E146, 230E134, 230E150, 68E130, 70E130) were present in Syria and eleven (6E0, 6E134, 38E22, 38E134,
134E150, 230E150, 166E150, 172E146, 182E150, 70E148, 198E150) in Lebanon. Some of these races were found in both countries (6EO,
6E134, 38E134, 230E150) and some of them were found only in one country (172E146, 182E150). In general, the data showed that some of the
races are frequently present in the yellow rust population in Syria and Lebanon and some of them are new identified races (6E20, 38E6, 38EQ,
68E130, 70E130, 134E134, 230E150) in Syria and (198E150, 230E150) in Lebanon. The study indicated that variation in virulence among the
races exist, where 2EQ was the weakest race in Syria and could overcome only one resistance gene Y77; the race 230E150 was the most virulent
race which can overcome fourteen resistance genes (Y76, Yr7, YrSD, Yrsu, Yr9*,Yr7* Yr6*, Yr8, Y12, YrA, Yr2, Yr9, Yr17 and Yr18).

Key Words: Wheat, Yellow rust, physiological races, Syria, Lebanon.
Corresponding author: M.S. Hakim, Faculty of Agriculture, Aleppo University, Aleppo, Syria.
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