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1- Canada Prairie Spring Red

2- Canada Western Red Spring
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1- Infection type

2- Differential varieties
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Table 1. Continued

Genotype No Genotype No Genotype No Genotype No Genotype No Genotype No Genotype No
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Ohadi yay 71007 yvy 70976 Yoy 72271 Yy 74544 y-q 70975 VAA
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Table 2. Virulence and avirulence formula of isolates of wheat yellow rust
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Table 3. Correlation coefficients between different races of yellow rust
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Table 4. Analysis of variance for infection type, pustule density and pustule size indices of bread wheat genotypes to
yellow rust races
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Table 5. Compound variance analysis of infection type, pustule density and pustule size indices of bread wheat genotypes
to five yellow rust races
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Table 6. Correlation coefficient between infection type, pustule size and pustule density indices of bread wheat genotypes

to yellow rust races
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Figure 2. Cluster analysis of bread wheat genotypes based on infection type, pustule size and pustule density to yellow
rust races using Ward method

Szl dojo Cuoglie slagyj JUS 5> it plyd Jd
B9y » 8255 pbl Caonl gyl 5 amd 18 eolatwl )40
B ol jl eglie aiely (sl)ls aS™ 4l Calisee 3blie (sl
Canl ) 30 sabcusS puS iz glacuisi) 4y Caus oS
2 o olis

eS|y palis Pl odliil & sl
ol ) il Conpjlame b gy )3k 5 005550
cod b paS glo Cgis Sl (eI b)) sl piegi
plsl glnl > @l sbolp J o5 & b sgian (S5O
Sheolass 008 asine @l sdalin b colys jo .c8)8
plod ply 3 Caoglie slagy) Gl (ouypi9e Slrcaiss)
2 bewgs ol 50,85 dly bl sasobsl laalp
Sge gwlF 4 polie B @ Gl OlFa slaasy
P YN LY Jl o bl cus o)) S oadlase
35 i dgnl OF 4 Cuns 4S5 oS > & dngh
05 ne 9y 998 ol e bl ) erd (gjlule
Jobs ol w5 ascie «2d,8 &g Cusglis YIL5 4 YI5
b Combes Galejl 3)90 donl By cons S lagy
dy90 sy w3l (S g Wlawsh calisee Gl
(50 9 5F) conl 0390 inloj]
8 75 ol

M €85 J1F (pwyp 2)90 & placig] (aled )
330 93 8 4 oslle (Sl w5 s ol I a5 LB
L5 Amled jasuine puin Oliblejl b aS” cuil de39 oL
L Byl 5l oolatwl aiS o Joo 1) Lieglie (slapyf as oS
Ml (eglie dbrul )3 Wlgi oo yid Cuaglie sl sl
3 odlizal b o) il pp pien Al el by
JolS olS dl> 1o 55 Coglio &S Cunglio dbul 3 s (sla
J»lyu,o Slazals &.og\.&o sl b ol yorr Lgud oo Cusly I

c\vf ‘\;; c\\cA ‘\\c; ‘\\°Y ‘\\"V c\‘\ ‘C\; cAA ‘A‘ ‘;A c()‘\
cY‘“; cY‘“\ J’YQ cYY\ ‘Y\\c ‘Y\\N sY\Y cY’V Ao“ c\VA
Ll symsl YAE o YAY VS V¥ YOY YO) JYFA ¥
Ceaglio > (slewr Jole )8 clld 5yl cap acbus
S92 @lhgl BB g Gl )00 Jp el 4
Logos g Slosd (5 pglaen )98 ()¢ 3blie jl b juie &
Alitle i ol < Bl (slalial ¢ Sl
PARSI i iyl lacwis cpl om > oiomed
PANJAMOG2 LCHAMRAN2Z2 KARAJ2
S>9 RIJAW 4 INIA66 PISHGAM MAHDAVI
Gl ol oS 13l iy o) > slealS el
Lol caglie 4 g b a)s @lily ol 4 caws
Lol abb & LBl gz 5l plyie ominy s
Capmd Cuoglie mlio lpicdy Wi (slaoalS Cunglie (sla
(BF) 258 oolazwl (Mol gladsliy > coudyge sladli 4
oS m3ie oLt Ly pu8 et 3blio 53 sniplul cldlas
Ll glags b Gl sbadls ade Y slaceoshio
d.)b) sy Lv 9 Slodis wo9aa> wa..x) uyfl) l) as .)94»647
$1n05 (1F) S5l a5 LS doye 3 L Lo §
U.oLa.’.’;&l Jl;‘;;' u;..,o5|.5.a dL“’Qj S5 y-&.c).f =38y c;..ojl.&o
sbow o Y Jloj 0y SO jd Cuoglio bl cels
9 FY) Ssdoo 55 )6 oo sladly blie ) g il
Olyedr Jol8 olS o )3 canglie slapy) a2 ST (P4
ol Ll aiiS (oo Jos 053 5 S0 o (solaidl lag


http://dx.doi.org/10.52547/jcb.13.39.26
https://jcb.sanru.ac.ir/article-1-1173-en.html

192 e ool 5 Lo L pasme o leoeiS aodlin g LBl 3158 odpand M oy L3l el

\rd Ob pAS slecuwisis By (Puccinia striiformis West) 5,5 5 4 cuoglie b))l

OBl men 5 (low 4 pglie pB)l @y bl ajguiS
el (5y9p8 pAS Mg

(13,48 9 S5
duge OME (B30 (gl S, By
5 igel liiod plejlo ol g Jlog and 9 ol Cliios
Slo @ By g 6 GBI ohgdr 25 o559l gy
5 adlae ol olel GUSH b s g )Ken b 4
S |y B s el JS olelp K8 s caelus

51 ookl LBl $5e )5 K55 ylew Slhlus Loyl (sly
5 P8l Coglie b)) 0 gl S lize claale
SlolS Al ye )3 g oad S Lulpd > paiS slagnY
5 Pl 0 Cunglie Cho asuld 4 (g9 U Wlg e
23S JeoSS (glas o (abj)l § 23,5 e byl Y
S alaygaS plos 3 bl nl lJlopras adlie yol
& u‘“‘)j e lals oKl LlJj| (so28 Ay &l
Ul Mol SwdS laasly j> Wlgs o Al oo Hloud
o 3 s 29y K8 a4 mae pB) (lubyy mpud Cue

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.13.39.26 |

&l

1. Afshari, F. 2008. Prevalent pathotypes of Puccinia striiformis f. sp. tritici in Iran. Journal of Agricultural
Science and Technology, 10: 67-78.

2. Afshari, F. 2013b. Race analysis of Puccinia striiformis f. sp. tritici in Iran. Archives of Phytopathology
and Plant Protection, 46: 1785-1796.

3. Afshari, F. 2011. Identification of virulence factors of Puccinia triticina, the Causal
Agent of Wheat Leaf Rust in Iran by Trap Nursery, 2007-10. Technical Registered, No:
90/323.

4. Afshari, F. 2011. Status of wheat stripe rust disease in Iran during 2009-2010. In: International wheat
stripe rust symposium; April. Aleppo, Syria: ICARDA, 18-21.

5. Afshari, F. 2013. Race analysis of Puccinia striiformis f.sp. Tritici in Iran. Archives of Phytopathology
and Plant Protection, 46: 1785-1796.

6. Afshari, F., K. Nazari and S. Ebrahimnejad. 2010. Identification of sources of resistance to stripe (yellow)
rust in Iranian landraces of wheat. Proceedings of the 8th International Wheat Conference, 30 May-4 June.
St. Petersburg, Russia.

7. Afshari, F., K. Nazari and S.H. Abrahimnejad. 2010. Identification of sources of resistance to stripe
(yellow) rust in Iranian land races of wheat, 8th International wheat conference, St. Petersburg, Russia,
220 pp.

8. Agrios, G.N. 2005. Plant Pathology. 5™ edition. Academic Press, San Diego, USA. 332 pp.

9. Aiyong, Q.I., L.I. Xing, S.H.I. Lingzhi, L.L.U. Daqun and L.I. Zaifeng. 2015. Identification of a Leaf Rust
Resistance Gene in the Chinese Wheat Line LB0288. Czech J. Genet. Plant Breed, 51(2): 43-49.

10. Allahgholipour, M., E. Farshadfar and B. Rabiei. 2015. Morphological and physico-chemical diversity in
different rice cultivars by factor and cluster analysis. Cereal Research, 4(4): 293-307 (In Persian).

11. Allen, R.G., L.S. Pereira, D. Raes and M. Smith. 1998. Crop EvapotranspirationGuidelines for Computing
Crop Water Requirements. Irrigation and Drainage, Rome, Italy, 300 pp.

12. Azimi Kargar, A., F. Afshari, M. Khodarahmi and B. Kaviani. 2012. Evaluation of resistance of some
wheat commercial cultivars and elite lines to four pathotypes of Puccinia striformiss f.sp. Tritici.
European Journal of Experimental Biology, 2: 1474-1485.

13.Badoni S, R. Chaudhary, R. Shekhar, S. Badoni, E. Ahmad, R.P. Gangwar, K.N. Tiwari, R.S. Rawat and
J.P. Jaiswal. 2017. Unveilingsources of stripe rust resistance in diverse wheat (Triticum Aestivum L.)
germplasm using narrow down methodology: a proof of concept. Journal of Crop Science and
Biotechnology, 20: 393-403.

14. Bakhshi, T., B. Kaviani, R. Bozorgipour, F. Afshari and F. Bakhtyar. 2013. Reaction of some wheat
doubled haploid lines to yellow rustdisease. Iranian Plant Echophysiological Research (Plant Science
Research) 8(Spesial issue): 80-88 (In Persian).

15. Bakhshi, T., R. Bozorgipour, F. Afshari and B. Kaviani. 2012. Evaluation of resistance of some wheat
doubled haploid lines to virulence pathotype, the causal agent of wheat leaf rust. European Journal of
Experimental Biology, 2: 1486-1491.

16. Boukhatem, N., P.V. Baret, D. Mingeot and J.M. Jacquemin. 2002. Quantitative trait loci for resistance
against yellow rust in two wheat-derived recombinant inbred line populations. Theor Appl Genet, 104:
111-118.

17.Broers, L.H.M. 1997. Components of quantitive resistance to yallow rust in ten spring bread wheat
cultivars and their relation with field assessments. Euphytica, 96: 215-23.


http://dx.doi.org/10.52547/jcb.13.39.26
https://jcb.sanru.ac.ir/article-1-1173-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.13.39.26 |

29 e b g L g Lo premms (oS aodllio «)Ladl 3j8 orond S 8 (L3l (el
v Ve 5ol YR ojladd /om0 jow Jlo [ £ly; lalS oMol aslicags

18. Bux, H.M., X.M. Ashraf, A.S. Chen and A. Mumtaz. 2011. Effective genes for resistance to stripe rust and
virulence of Puccinia striiformis f. sp. tritici in Pakistan. African Journal of Biotechnology, 10: 5489-
5495.

19.Bux, H., M. Ashraf, F. Hussain, A.U.R. Rattu and M. Fayyaz. 2012. Characterization of wheat
germplasm for stripe rust (Puccini striiformis f. sp.tritici) resistance. Australian Journal of Crop Science,
6: 116 pp.

20. Chelkowski, J. and L. Stepien. 2001. Molecular markers for leaf rust resistance genes in wheat. Journal of
Applied Genetics, 42(2): 117-126.

21.Chen, X.M. 2005. Epidemiology and control of stripe rust (Puccinia striiformis f. sp. tritici) on wheat.
Canadian Journal of Plant Pathology, 27: 314-337.

22.Chen, SS., G.Y. Chen, C. Yang, Y.M. Wei, W.X. Wu, Y.J. He, Y.X. Liu, W. Li, Z.E. Pu, X.J. Lan and
Y.L. Zheng. 2013. Identification and apping of a stripe rust resistance gene in spring wheat germplasm
HRMSN- 81 from CIMMYT. Crop and Pasture Science, 64; 1-8.

23.Chen, X.M. and R.F. Line. 1992. Inheritance of stripe rust resistance genes in wheat genotypes used to
differentiate race of Puccinia striiformis in North America. Phytopathology, 82: 633-637.

24, Dadrezaei, S.T., F. Afshari and M. Patpour. 2015. Evaluation of Phenotypic Resistance to Rusts in some
Iranian Wheat Genotypes in Greenhouse and Field Conditions. Seed and Plant Improvement Journal, 31:
531-546 (In Persian).

25. Dadrezaei, S.R., A. Jafarnezhad, I. Lakzadeh, F. Afshari, Z. Hassan Bayat and N. Tabatabai. 2018.
Evaluation of tolerance to yellow rust disease in some selected bread wheat cultivars. Seed and Plant
Improvement Journal, 32-1: 125-142 (In Persian).

26.De Vallavieille-Pope, C., S. Ali, M. Leconte, J. Enjalbert, J.M. Delos and Rouze. 2012. Virulence
dynamics and regional structuring of Puccinia striformis f. sp. tritici in France between 1984 and 20009.
Plant Disease, 96: 131-140.

27.Dehghani, H., M. Moghaddam, M.R. Ghannadha, M. Valizadeh and M. Torabi. 2002. Inheritance of the
latent period of stripe rust in wheat. Journal of Genetics and Breeding, 56: 155-163.

28. Dolatkhah Ajirlou, T., M. Torabi and S.A. Safavi. 2016. Evaluation of resistance components in some
promising wheat lines of cold climate zone to yellow rust disease in field condition in Ardabil, Iran. Seed
and Plant Improvement Journal, Vol 3, 347-367.

29. Farji, S., A. Ashraf Mehrabi. And S. Hakinia. 2019. Classification of New Wheat Ringtones Variety
Cultivaras Based on Agro-Morphological Traits in Ilam Climatic Conditions. Journal of Crop Breeding,
12(33): 86-101 (In Persian).

30. Ghannadha, M.R., I.I. Gordon and M.G. Cromey. 1995. Diallel analysis of the latent period of stripe rust
in wheat. Theoretical and Applied Genetics, 90: 471-476.

31.Han, D., Q. Wang, L. Zhang, G. Wei, Q. Zeng, J. Zhao, X. Wang, L. Huang and Z. Kang. 2010.
Evaluation of resistance of current wheat cultivars to stripe rust in Northwest China, North China and the
Middle and Lower Reaches of Changjiang River epidemic area. Scientia Agricultura Sinica, 43: 2889-
2896.

32.Hovmgller, M., S. Walter, R. Bayles, A. Hubbard, K. Flath, N. Sommerfeldt, M. Leconte, P. Czembor, J.
Rodriguez-Algaba and T. Thach. 2016. Replacement of the European wheat yellow rust population by
new races from the center of diversity in the near Himalayan region. Plant Pathology, 65(3): 402-411.

33.Hovmgller, M.S., C.K. Sgrense, S. Walter and A.F. Justesen. 2011. Diversity of Puccinia striiformis on
Cereals and Grasses. Annual Review of Phytopathology, 49: 197-217.

34.Johnson, R., R.W. Stubbs, E. Fuchs, and N.H. Chamberlain. 1972. Nomenclature for
physiologic races of Puccinia striiformis infecting wheat. Transactions of the British
Mycological Society, 58: 475-480.

35. Keshavarz, K. and M. Torabi. 1998. Resistance of recommended wheat cultivars to yellow rust in the
Kohgilooye and Boyerahmad province (Iran). Proceedings of the 13th Iranian Plant Protection Congress,
23-27 Aug., Karaj, Iran. (In Persian).

36. Khanna, R., U.K. Bansal, and R.G. Saini. 2005. Genetic of durable resistance to leaf rust and stripe rust of
an Indian wheat cultivar HD2009. Journal of Applied Genetics, 46: 259-263.

37.Khiavi, H.K., A.A. Mirak, M. Akrami and H. Khoshvaghtei. 2017. Evaluation of different wheat
Genotypes reaction to stripe rust (Puccinia striiformis f.sp. tritici) under field conditions in Ardabil
province. J Plant Pathol Microbiol, 8: 426.

38. Kokhmetova, A., R.C. Sharma, S. Rsaliyev, K. Galymbek, K. Baymagambetova, Z. Ziyaev, A.
Morgounov. 2018. Evaluation of Central Asian wheat germplasm for stripe rust resistance. Plant Genetic
Resources, 16: 178-184.

39. Kumar, K., M.D. Holtz, K. Xi and T.K. Turkington. 2012. Virulence of Puccinia striiformis on whaet and
barley in central Alberta. Canadian Journal of Plant Pathology, 34: 551-561.


http://dx.doi.org/10.52547/jcb.13.39.26
https://jcb.sanru.ac.ir/article-1-1173-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.13.39.26 |

352 ol (ool g Lo Lo pesmo ¢ laoiS Lo (s )Lidl 3lj5 otard M b Lasl puel
YA Ob pAS slecuwisis By (Puccinia striiformis West) 5,5 5 4 cuoglie b))l

40. Lan, C., G.M. Rosewarne, P.P. Singh, S.A. Herrer-Foessel, J. Huerta-Espino, B.R. Basnet, Y. Zhang and
E. Yang. 2014. QTL characterization of resistance to leaf rust and stripe rust in the spring wheat line
Francolin 1. Molecular Breeding, 34: 789-803.

41.Line, R.F. and X. Chen. 1995. Successes in breeding for and managing durable resistance to wheat rusts.
Plant Disease, 79: 1254-1255.

42.Line, R.F. and X.M. Chen. 2007. Genetics and molecular mapping of genes for race-specific all-stage
resistance and non-race-specific high-temperature adult-plant resistance to stripe rust in spring wheat
cultivar. Theoretical and Applied Genetics, 114: 1277-1287.

43.Ma, H., R.P. Singh and O. Abdalla. 1997. Resistance to strip rust in five durum wheat cultivars. Plant
Disease, 81: 27-30.

44. Mclntosh, R.A., C.R. Wellings and R.F. Park. 1995. Wheat Rusts: An Atlas of Resistance Genes. CSIRO,
Australia, 200 pp.

45. Mclntosh, R.A., J. Dubcovsky, W.J. Rogers, C.F. Morris, R. Appels and X.C Xia. 2010. Catalogue of
gene  symbols. KUMUGI integrated  Wheat  Science  Database.  Avaiable  from;
http://www.shigen.nig.ac.jp/wheat/komugi/genes/symbolClassList.jsp.

46. Mclintosh, R.A. and G.N. Brown. 1997. Anticipatory breeding for resistance to rust diseases in wheat.
Annual Review of Phytopathology, 35: 311-326.

47.Mclntosh, R.A., J. Dubcovsky, W.J. Rogers, Morris, R. Appels and X.C. Xia. 2013. Catalogue of gene
symbols for wheat. http://www.maswheat.ucdavis/edu/CGSW/ 2013-2014 supplement.

48.McNeal, F.H., C.F. Konzak, E.P. Smith, W.S. Tate and T.S. Russell. 1971. A uniform system for
recording and processing cereal research data. United State Department of Agricultural Research
Services, pp: 34-121.

49. Mohammadi Moeini, M., M. Torabi, A. Saeidi and H. Dehghani. 2006. Study of double haploid lines of
mother plants in terms of yellow rust resistance (Puccinina striiformis West.) in hexaploid wheat.

50. Nazari, K., M. Torabi, M. Hasanpour, A. Kashani, R. Hooshyar and M.S. Ahmadian. 2000. Evaluation of
resistance of rainfed cultivars and advanced lines of wheat to yellow rust in seedling and mature plant
stage. Seed Plant, 16(2): 252-263 (In Persian).

51.Negussie, T. and Z.A. Pretorius. 2005. A settling tower for quantitative deposition of urediniospores
of Uromyces viciae-fabae. South African Journal of Plant Soil, 22: 141-144.

52.0mrani, A., M. Khodarahmi and F. Afshari. 2016. Differentiation of disease factors in five virulence
races of yellow wheat rust (Puccinia striiformis f. sp. tritici) and in terms of resistance to other cases.
Journal of Crop Breeding, 9(24): 50-60 (In Persian).

53.Omrani, A., M. Khodarahmi and F. Afshari. 2010. Investigation of commercial wheat cultivars resistance
to yellow rust disease against several isolates (Puccinia striiformis f. sp. tritici) from different regions of
Iran. Journal of Agronomy and Plant Breeding, (7): 55-68.

54.0mrani, A., M. Khodarahmi and F. Afshari. 2013. Genetics study of resistance to yellow rust in
CIMMYT origin wheat advanced lines at seedling and adult plant stages. Archives of Phytopathology and
Plant Protection, 46: 2341-2355.

55. Omrani, A., M. Khodarahmi and F. Afshari. 2014. Reaction of some wheat cultivars and breeding lines to
Puccinia striiformis f. sp. tritici hot races in Iran. Archives of Phytopathology and Plant Protection, 47:
1136-1145.

56.Pornamazeh, P., F. Afshari and M. Khodarahmi. 2013. Study of resistance components of some
promising wheat lines to yellow rust disease in the seedling stage. Archives of Phytopathology and Plant
Protection, 46: 2469-2475.

57.Pornamazeh, P., F. Afshari and M. Khodarahmi. 2013. The genetic of pathogenicity of Puccinia
striiformis f. sp. tritici the cause’s agent of wheat yellow rust disease in Iran. Archives of
Phytopathology and Plant Protection, 46: 1497-1507.

58. Rajaram, S. 2005. Role of conventional plant breeding and biotechnology in future wheat production.
Turk. J. Agric. 29: 105-111.

59. Randhawa, H., B.J. Puchalski, M. Frick, A. Goyal, T. Despins, R.J. Graf, A. Laroche, D.A. Gaudet, 2012.
Stripe rust resistance among western Canadian spring wheat and triticale varieties. Canadian Journal of
Plant Science, 92: 713-722.

60. Roelfs, A.P., R.P. Singh and E.E. Saari. 1992. Rust Disease of Wheat: Concepts and Methods of
Disease Management. CIMMIT, Mexico, 81 pp.

61. Safavi, S. and F. Afshari. 2015. Seedling and adult plant reaction of some promising wheat lines to yellow
rust. Iranian Journal of Plant Protection Science, 45: 241-250 (In Persian).

62.Saidi, A., M. Abedini Esfahani, G. Karimzadeh and A. Alizadeh. 2001. Inheritance of resistance to
fusarium head blight in six wheat (Triticum aestivum L.) cultivars. Seed Plant, 17: 74-87 (In Persian).


http://www.shigen.nig.ac.jp/wheat/komugi/genes/symbolClassList.jsp
http://dx.doi.org/10.52547/jcb.13.39.26
https://jcb.sanru.ac.ir/article-1-1173-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.13.39.26 |

192 s (ool g Lo o L pasme o a8 ddlis o5 Lbl 3135 codpond S o) L3l el
¥a Ve sl YR ol /emd e Jlo /sly; LS oMol asliingh

63. Salamini, F., H. Ozkan and A. Brandolini, R. Schafer-Pregl and W. Martin. 2002. Genetics and
geography of wild cereal domestication in the neareast. Nature Reviews Genetics, 3: 429-441.

64. Sharma-Poudyal, D., X.M. Chen, A.M. Wan, G.M. Zhan, Z.S. Kang, S.Q. Cao and S.J.A. Shah. 2013.
Virulence characterization of international collections of the wheat stripe rust pathogen, Puccinia
striiformis f. sp. tritici. Plant Disease, 97: 379-386.

65. Sharma-Poudyal, D., X.M. Chen, A.M. Wan, G.M. Zhan, Z.S. Kang, S.Q. Cao, S.L. Jin, A. Morgounov,
B. Akin, Z. Mert, S.J.A. Shah, H. Bux, M. Ashraf, R.C. Sharma, R. Madariaga, K.D. Puri, C. Wellings,
K.Q. Xi, R. Wanyera, K. Manninger, M.l. Ganzalez, M. Koyda, S. Sanin and L.J. Patzek. 2013. Virulence
characterization of international collections of the wheat stripe rust pathogen, Puccinia striiformis f. sp.
tritici. Plant Disease, 97: 379-386.

66. Singh, R.P., H. Huerta Espino and H.M. William. 2005. Genetics and breeding for durable resistance to
leaf and stripe rusts in wheat. Turkish Journal of Agriculture and Forestry, 29: 121-127.

67.Singh, R.P., A. Mujeeb-Kazi and J. Huerta-Espino. 1998. Lr46: a gene conferring
slow-rusting resistance to leaf rust in wheat. Phytopathology, 88: 890-894.

68. Singh, R. P., J. Huerta-Espinosa and H. M. William. 2005. Genetics and breeding for durable resistance to
leaf and stripe rusts in wheat. Turkish Journal of Agricultural Forest. 29: 121-127.

69.Singh, R.P. and S. Rajaram. 1993. Genetics of adult plant resistance to stripe rust
in ten spring bread wheats. Euphytica, 72: 1-7.

70.Singh, R.P., H.M. William, J. Huerta-Espino and G. Rosenwarene. 2004. Wheat rust in Asia: Meeting the
challenges with old and new technologies. Proceedings of the 4th International Crop Science Congress,
Brisbane, Australia, Published in CDROM, Available on internet: www.cropscience.org.au.

71.Singh, R.P., D.P. Hodson, Y. Jin, E.S. Lagudah, M.A. Ayliffe, S. Bhavani, M.N. Rouse, Z.A.
Pretorius, L.J. Szabo, J. Huerta-Espino, B.R. Basnet, C. Lan and M.S. Hovmoller. 2015. Emergence and
spread of new races of wheat stem rust fungus: Continued threat to food security and prospects of genetic
control. Phytopathology, 105: 872-884.

72.Singh, S.K. 2003. Cluster analysis for heterosis in wheat (Triticum aestivum L.). Indian Journal of
Genetics, 63(3): 249-250.

73.Soweizy, M., F. Afshari and S. Rezaee. 2016. The Pathogenicity of Puccinia striiformis f.sp. tritici in Iran
in 2012-2013 growing season. Plant Protection, 39: 13-22 (In Persian).

74. Sthapit, J., E.E. Gbur, G. Brown-Guedira, D.S. Marshall and E.A. Milus. 2012. Characterization of
resistance to stripe rust in contemporary cultivars and lines of winter wheat from the eastern United States.
Plant Disease, 96: 737-745.

75. Sui, X.X., M.N. Wang and X.M. Chen. 2009. Molecular mapping of a stripe rust resistance gene in spring
wheat cultivar Zak. Phytopathology, 99: 1209-1215.

76.Torabi, M., V. Mardoukhi, K. Nazari, F. Afshari, A.R. Forootan, M.A. Ramai, H. Golzar and A.S.
Kashani. 1995. Effectiveness of wheat yellow rust resistance genes in different parts of Iran. Cereal Rust
and Powdery Mildews Bulletin, 23: 9-22.

77.Vaibhav, K., G.P. Singh, P.K. Singh, R. Harikrishna and R. Gogoi. 2017. Assessment of slow rusting
resistance components to stripe rust pathogen in some exotic wheat germplasm. Indian Phytopathology,
70: 52-57.

78. Wellings, C.R. 2007. Puccinia striiformis in Australia: A review of the incursion, evolution and adaptation
of stripe rust in the period 1979-2006. Australian Journal of Agricultural Research 58: 567-575.

79.Yahyaoui, A., R.P. Singh and C.R. Wellings. 2004. Status, Approaches, and Management. Second
Regional Yellow Rust Conference for Central and West Asia and North Africa. 22-26 March, Islamabad,
Pakistan, 18 pp.

80. Zadoks, J.C. 1961. Yellow rust of wheat, studies of epidemiology and physiologic specialization.
Netherlands Journal of Plant Plathology, 61: 69-256.

81.Zahravi, M., P. Asgharzadeh, F. Afshari and M.R. Bihamta. 2009. Study of relationships between
components of resistance to yellow rust disease (Puccinia striiformis f. sp. tririci) in Iranian landrace
wheats. Modern Genetics Journal, 4(4): 33-43.

82. Zakeri, A., F. Afshari, S. Rajaee, M.Yassaie A.R. Nikzad and F. Hassani. 2014. Inheritance of resistance
to stripe rust in several commercial cultivars and selected elite genotypes of wheat from Fars province.
Iranian Journal of Plant Pathology, 50: 163-174 (In Persian).

83.Zhang, J.X., R.P. Singh, J.A. Kolmer, J. Huerta-Espino, Y. Jin and J.A. Anderson. 2008. Genetics of leaf
rust resistance in Brambling wheat. Plant Disease, 92: 1111-1118.

84.Ziyaev, Z.M., R.C. Sharma, K. Nazari, A.l. Morgounov, A.A. Amanov, Z.F. Ziyadullaev, Z.1. Khalikulov
and S.M. Alikulov. 2011. Improving wheat stripe rust resistance in Central Asia and the
Caucasus. Euphytica, 179: 197-207.


http://dx.doi.org/10.52547/jcb.13.39.26
https://jcb.sanru.ac.ir/article-1-1173-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.13.39.26 |

Journal of Crop Breeding Vol. 13, N0 39, Autumn 2021 ..ottt et eaa 40
Evaluation of Resistance to Yellow Rust (Puccinia striiformis West) in Seedling Stage
in some Bread Wheat (Triticum aestivum L.) Genotypes

Amin Afzalifar', Leila Fahmideh?, Farzad Afshari®, Saleheh Ganjali‘, Mohammad Reza
Bihamta® and Hadi Alipour®

1- Ph.D. Student of Plant Breeding, Department of plant Breeding and Biotechnology, University of Zabol, Zabol, Iran
2- Associate Professor of Department of Plant Breeding and Biotechnology, Gorgan University of Agricultural Sciences
and Natural Resources, Gorgan, Iran; University of Zabol, Zabol, Iran (I.fahmideh@gau.ac.ir)

3- Professor, Seed and Plant Improvement Institute, Agricultural Research Education and Extension Organization
(AREEO), Karaj, Iran
4- Assistant Professor of Department of plant Breeding and Biotechnology, University of Zabol, Zabol, Iran
5- Full Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Tehran, Iran
6- Assistant Professor, Department of Plant Breeding and Biotechnology, Faculty of Agriculture, University of Urmia,
Iran
Received: October 12, 2020 Accepted: January 5, 2021

Abstract

This study was performed to investigate and determine the virulence /avirulence spectra of five
genes of wheat yellow rust disease collected from Karaj (174E158A +), Zarghan (103E16A +,
Yr27), Sari (6E150A +), Sarakhs (Y72727 + A, Moghan (247E235A +). International standard and
differential genotypes were used to determine the races of wheat yellow rust disease. Then, the
response of 297 different bread wheat genotypes to these races was evaluated in a completely
randomized design with two replications under greenhouse conditions and at a temperature of 15 °
C. In the study of correlation between different breeds, it was found that Sari (6E150A +) and Karaj
(174E158A +) have the highest correlation. Also, simple analysis of variance for three traits of
infection type, pustule size and pustule density showed high genetic diversity between the studied
genotypes. Combined analysis of variance showed a significant effect of genotype, race and
genotype-race interaction for infection type trait. The effect of genotype and race were also
significant for pustule size and pustule density. The results of correlation analysis of traits in
different races showed a significant and positive correlation between them. Cluster analysis divided
the genotypes into three groups: resistant, semi-resistant (semi-susceptible) and susceptible, which
confirmed the results of resistance reactions of wheat genotypes to different varieties of yellow rust.
Based on cluster analysis, genotypes 6, 36, 39 and 44 had the lowest infection type (higher
resistance) than all five races of yellow rust. The results of cluster analysis also showed the
presence of commercial cultivars PARSI, KARAJ2, CHAMRANZ2, PANJAMO62, MAHDAVI,
PISHGAM, INIA66 and RIJAW in the group of resistant wheat, which can be obtained by using
tree analysis to give the parent resistance to this disease.
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