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Surveying virulence of the causal agent of wheat stripe rust (Puccinia
striiformis f. sp. tritici) and determining reaction of commercial wheat
cultivars over the past decade in Fars, Iran
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Abstract

Annual survey for monitoring of reaction of commercial wheat cultivars to stripe rust disease is very
important after their introduction and extensive cultivation. The host materials surveyed included the
standard differential cultivars for stripe rust along with 24 and three respectively commercial bread and
durum wheat cultivars. This study was accomplished in selected wheat fields of six regions of Fars province
including Zarghan, Marvdashat, Fassa, Mammassani, Darab and Eghlid during 2003- 2005 and in two stripe
rust nurseries in Zarghan and Mammassani during 2003- 2013. The results showed that the resistance of 12
cultivars including Chamran, Shirodi, Shiraz, Darab 2, Falat, Star, kavir, Zarin, Shahriar, Alvand, Alemot
and Bahar was overcome by stripe rust during or before the last decade. Yavarous and several recently
introduced cultivars including Zareh, Mihan, Siravan, Chamran 2, Ophogh, Behrang and Shabrang have
conferred moderately to intermediate resistance reaction to the disease. The cultivars Sivand, Parsi,
Pishgham, Marvdasht and Aflak showed a range of moderately resistance to moderately susceptible reaction.
The response of Pishtaz varied from moderately susceptible to resistance. Nicknejad has shown to have high
level of resistance since its long time introduction. Decrease or changes in the resistance of some of the
cultivars can be attributed to changes in stripe rust races, weather conditions and environmental factors. In
this regard among the differential cultivars, virulence was almost present for Y2, Yr6, Yr7, Y9, Yr17, Y25,
Yr26, Yr27, YrA and YrSU. Current research indicates that annual survey on responses of commercial wheat
cultivars to stripe rust together with monitoring of pathogen virulence factors in Fars province are very
necessary. These information not only can effectively aid in giving on-time warning to replace susceptible
cultivars and to use effective control measures to reduce the loss of the disease, but also can play an
important role in short and long time wheat breeding programs.

Keywords: Wheat, Stripe rust, Response (Reaction), Resistance, Susceptibility, Virulence, Race,
Pathotype
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Table 1- Responses of commercial wheat cultivars to stripe rust at adult plant stage in fields of several regions of
Fars province during 2003-2004 and 2004-2005

Sl gl
adats 5] Selected fields
Location Cultivar WWAY-AY el Jl VWWAY-AY ely5 Jl
Growing season 2003-2004 Growing season 2004-2005
If 2 3 4 1 2 3 4
S* & IT S&IT S&IT  S&IT S&IT S&IT S&IT S&IT
Ol yor Chamran 70S 60S N.O. N.O. N.O. N.O. 80S 70MS
by Marvdasht 20MR N.O. N.O. 10MR 10MR N.O. N.O. 20MR
Bl Shiraz N.O. 30MR 40MS N.O. N.O. N.O. 50MS 50MR
sl Star 20MR N.O. N.O. I5SMR 70MS N.O. N.O. 60MS
Codng e Yol Darab 2 60MS N.O. 70MS N.O. 50MS N.O. 70MS N.O.
Marvdasht o Falat N.O. 908 80S N.O. N.O. 80S 90S N.O.
SEY Nicknejad R R R R R R R R
25 Kavir N.O. 50MS N.O. 50MS 70MS N.O. N.O. N.O.
dae ol S Cross Adl N.O. 50MS 40MS N.O. 40MS N.O. N.O. 60MS
Sl Pishtaz 40MS N.O. 30MS N.O. N.O. 70MS-S 70MS N.O.
Ol jor Chamran 70S N.O. N.O. 708 N.O. 70MS-S N.O. 80MS-S
i3 Marvdasht 20MR 10MR N.O. N.O. N.O. 10MR 10MR N.O.
Sl Shiraz 40MR N.O. N.O. 40M 40MR 40MS N.O. N.O.
B Star N.O. N.O. 10MR 10MR 50MS N.O. 80MS N.O.
o5 Yol Darab 2 N.O. 70MS 60MS N.O. 70MR 70MS N.O. 60MS
Zarghan ol Falat 708 N.O. N.O. 90S N.O. 80S 90S N.O.
EHEN Nicknejad N.O. R R N.O. R N.O. R N.O.
25 Kavir S50MS N.O. 60MS N.O. N.O. 80MS 60MS N.O.
Jae ol S Cross Adl N.O. N.O. 40MS N.O. 10MS 20MS N.O. N.O.
Sy Pishtaz 40MS N.O. N.O. 30MS N.O. 70MS N.O. 80MS-S
(shere Ol e Chamran N.O. 708 N.O. 70MS 60S 708 N.O. N.O.
Mammassani Y Falat N.O. 100S 90S N.O. N.O. 80S 100S 708
Sbs Shahriar 508 708 N.O. N.O. 708 N.O. N.O. N.O.
- R Zarin 60S N.O. 60S N.O. N.O. N.O. 708 60S
Eghlid
< gl Alemmot 80S N.O. N.O. N.O. N.O. N.O. 80S 508
Ol o Chamran N.O. 708 N.O. 80S 60S N.O. 80S N.O.
- o Falat N.O. N.O. 80S 708 80S 1008 N.O. N.O.
Fassa sl Star 10MR 10MR N.O. N.O. N.O. 50MS 70MS N.O.
Ol s Chamran - - - - 80MS-S N.O. 80S 70MS-S
ol Sl Star - - - - 70MS-S  60MS-S N.O. N.O.
Darab Yolsls Darab 2 - - - - N.O. 80MS-S N.O. 70MS
25 Kavir - - - - 80MS-S N.O. N.O. N.O.

S* & IT: Severity and Infection type (_$5,31 s 5 =a2); N.O. : Not observed (1s S sdalin s)lan); =1 (sols e ilasly
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Table 3. Responses of differential cultivars and near-isogenic lines of wheat to stripe rust at the adult plant stage
in Zarghan and Mammassani stations of Fars province during 2004- 2013

(W3 o3 dl
olet Y s i Growing season
. . = VYAV \YAF \YAD \YA? \YAA \YAQ \Ya. \yay
No. Cultivar/line Resistance
gene(s) 06,5 (sas (sas 06,5
1 Chinese Yrl R 0 0 0 0 70MS IOMR  70MS 90MS
2 Lee Yr7 80S 90S 708 80MSS 90S 80S 80S 708 90S
3 Heines Kolben Yi2 708 80S 80S 80MS 1008 90S 80S 708 1008
4 Vilmorin 23 Yr3 R R R 0 0 5R 5R 40M 10R
5 Moro Yri0 10R R 5R 0 5R 5R SMR 5R 20MR
6 Strubs Dikkoff YrSD 0 10R 0 30MS 5R 5R 5R SR SR
7 Suwon92/Omar YrSU 0 10R 10R 80S 90S 20MR  40MS 80S 708
8 Clement Yr2,Yr9+ R R R 30MS 0 30MR SMR 0 10R
9 Hybrid 46 Yr4 0 0 30R 0 0 10R 0 10R 10R
10 Reichersberg 42 Yr7, + 10MR 20MR 10MR 30MS 5R S0MR 5R 5R 10R
11 Heines Peko Yr2, Yr6, + - - - 60MS 20MR 60MR S0MR 20MR 10MR
12 Nord Desprez YrND - - - 20R 10R SMR SR 10MR 10R
13 Compair Yr8 0 0 0 40MR 10R 5R 5R 10R 30MR
14 Carstens V Yrcv R R R 0 0 5R 5R 0 SR
15 Spalding Prolific YrSP 0 0 0 0 0 0 SR SR SR
16 Heines VII Yr2,+ - - - 20R 5R 30MR 30MR 5R 10R
17 Federation*4/Kavkaz Yr9 90S 80S 90S 1008 90S 90S 100S 708 1008
18 Federation Non 90S 80S 1008 1008 90S 90S 1008 80S 1008
19 Anza YrAYri8 50MS  60MS 60M 60MS 60MS 70M - - -
20 Avocet R YrA 80S 90S 80S 1008 1008 100S 90S 1008 1008
21 Avocet S Non 80S 80S 90S 1008 1008 100S 1008 1008 1008
22 Kalyansona Yr2 60S 508 70S 1008 70S 90S 80S 708 60MS
23 Triticum spelta Y5 0 0 0 10R 0 SR 0 0 10R
Var. alba
24 Trident Yri7 - - - 1008 - - 30MR  40MS 40MS
25 Jupateco 73 R Yr 18 60MS 50M 50MS 80MS - - 30MR  30MS 60MS
26 Jupateco 73 S Non 80S 80S 70S 1008 - - 60S 70S 90S
27 Meering + Yr24 Yr24 10R 20R 30R 30R 1008 5MR - - -
28 Hugenoot Yr25 - - - - - - 80S 10MR 80MSS
29 Selkirk Yr27 - - - - - - 30MR 70S 1008
30 Yr1/6*Avocet S Yrl 0 0 0 0 0 0 20MS 40?\-/18 30MSS
31 Yr6/6*Avocet S Yr6 1008 80S 70S 60S 1008 90S 1008 90S 1008
32 Yr5/6* Avocet S Yr5 20R R R R 0 5R 0 20R 0
33 Yr7/6*Avocet S Yr7 90S 90S 90S 60S 100S 90S 100S 1008 1008
34 Yr8/6*Avocet S Yr8 10R 10MR 0 30MR 20MR 20MR  50MR  60MR SMR
35 Yr9/6* Avocet S Yr9 90S 90S 90S 1008 1008 90S 1008 1008 1008
36 Yr10/6*Avocet S Yri0 0 0 0 0 0 5R 0 0 0
37 Yr11/6*Avocet S Yrll - - - 1008 80MS 60M - - -
38 Yr15/6*Avocet S Yris 0 0 30R 0 0 0 0 0 0
39 Yr17/6*Avocet S Yr 17 I0OMR  20MR 0 100S 20MR 508 708 90S 1008
40 Yr18/6*Avocet S Yri8 70MS  50MS  70MS 60MS 40M 30MR  80MS 70MS 80MS
41 Yr24/6* Avocet S Yr24 - - - - - - 40MR  20MR 60MR
42 Yr26/6* Avocet S Yr26 - - - - - - 60MS 80S 70MS
43 Yr27/6* Avocet S Yr27 - - - - - - 60MS 90S 1008
44 Yr32/6*Avocet S Yr32 - - - - - - 30MR 5R 20MR
45 YrSK/6*Avocet S Yr27 708 1008 80S 100MSS 100S 60S - - -
46 YrSP/6*Avocet S YrSP - - - 0 0 30MR 0 0 0
47 Bolani None 100S 100S 100S 100S 100S 100S 100S 100S 100S
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Table 4- Virulence and avirulence patterns of wheat yellow rust pathotypes on resistance gene (s) of wheat
differential lines/cultivars at the adult plant stage correspond to Table 3 during 2004- 2013

(W) s 5L slie slao;
aibis g Jlw ) ) i
sd Pathotype (s) Resistance genes
Year and location heoles 30 ol pe
Virulence Avirulence
Y1, Yi3, Yr10, Yr15, YrSD, YiSU, Yi4,
WA¥ 06,5 Zar'.2004  4E4A+, 166E138A+ m’;;@’ 1@21@9 ’ YiND, Yr8, YeCV, YESP, YES,
> YF17,YF18, Yi24, Yi25, Yr32
Y1, YE3, Yr10, Y15, YeSD, YiSU, Yed,
YWA¥ es  Mam., 2004 166E138A+ Y2, 326’7’/;7;"”9 > YEND, Yi8, YeCV, YESP, YF5,
s I Yr17,Yr18, Yr24, Yr25, Y32
\WAF 06,5 Zar.2005  166E138A+, 6E6A+ NO NO
Y1, Yi3, Yr10, YEIS, YiSD, YiSU, Ye4,
YWAF s Mam. 2005 166E138A+ Y2, YYTZ6’7 Y{ZAYTQ’ YiND, Yi8, YrCV, YiSP, Yi5,
Tel, I Yr17,Yr18, Yr24, Yr25, Yi32
Yel, YE3, Yr10, YE1S, YiSD, Yed, YFND,
WAS 06,5 Zar. 2006 166E138A+ Y2, Y6, Y07, Y9, yi e Nk CV, YESP, YRS, YFIS, Yi24, Y25,
Ye17, Yr27, YeA, YeSU it
Y1, Ye3, YF10, YF1S, YiSD, Yed, YiND,
AP 06,5 Zar.2007  38E10A+, 166E6A+ 2 Y6 YT MI0, gt oy NS, YES, YEI7,YFIS, YF2S,
Ye24, Yi27, YeA, YeSU
Yr32
WAV 06,5 Zar. 2008 ; NO NO
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