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Table 1- Zymoseptoria tritici isolates used in this study.
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Table 2- Characterization of wheat genotypes used in this study.

Origin :Licw Pedigree o > Genotype .5 55 ?\1[:&
CIMMYT ans Bow" s "/Nkt " s " (CM67428-GM-LR-5M-3R-LB-Y) Tajan - 1
CIMMYT Corwn Kvz/Buhu's"//Kal/Bb=Seri82 Falat <™ 2
CIMMYT oe MILAN/SHA7CM97550-0M-2Y-030H-3Y-3Y-0Y-1M-010Y  Morvarid 4 /5 ,e 3

Iran Ol ! ATRAK/WANG-SHUI-BAI Gonbad 4.8 4
CIMMYT Coapwr OASIS/SKAUZ//4*BCN/3/2*PASTOR Mehrgan o8 ¢ 5

Tran o1 | SABUF/7/ALTARS4/AE.SQUARROSA(224)/YACO/6/CRO  Bpygan L.~ 6
ICARDA 13 ,<.| BB/RON//CNO67/TOTA/3/(J)ﬁ§\I TR810200-29R-1R-6R-0R- g uhdasht ¢ 5a S 7
ICARDA I, Hamam-4 Karim o, S 8
ICARDA 15,50 KAUZ/PASTOR//BAV%%/(])QI\?TON CMSS00M02400S- Qabus . 5 9
ICARDA I, THELIN/3/BABAX/LR42//B)?.].3.AX/4/BABAX/LR42//BABA Aftab gLﬁ%T 10
ICARDA s, JUP/ALD"S"//ATT"S"/3/WEE"S"/6/... Line 17 \V Cﬂ‘y 11

France 4.3l French Cultivar Tiger U 12

France a..l French Cultivar Natasha LiGU 13

France 4.l 2 French Cultivar Nogal J& 14

France «.l French Cultivar Radia Ll 15

Iran o | Jupateco 73 Naz ;U 16
Iran ol | Lr64/Sn64 Inia L 17
Iran ol | Alondra"'s" Golestan Ol..\S 18
Iran Ol | P4160F3)*Nr69)LR64) Khazar 1Y ;= 19
CIMMYT Coopnr Kauz"s" Atrak S I 20
CIMMYT Coons Pastour Pastour , gzl 21
CIMMYT Coos Attila Shiroudi (53 .5 22
Iran Ol ! Kvz/Buho"s"//Kal?Bb Rasoul J 5, 23
Tran o) Byt/4/Jar//Cfn/Sr70/Jup"'s" Hirmand 2w ,a 24
CIMMYT oo (HD2206/Hork//Bul//6/CMHS80A.... Arta G, 25
CIMMYT Coapwr Luan/3/V763.23/V879.c8//Pvn Moghan 3 Yol 26
CIMMYT Coaps SHA4/CHILCM91099-25Y... Darya U ;> 27
CIMMYT e PFAU/MILAN/5/CHEN/AEGILOPS SQUARROSA (TAUS)// N-91-8 28
CIMMYT Coopnr PFAU/MILAN/3/SKAUZ/KS94U215//SKAUZ N-91-9 29
CIMMYT Corwn VOROBEY N-92-9 30
CIMMYT Corwn PBW343/TONI//TROST/3/SOVA N-92-19 31
ICARDA |5, KAUZ//ALTAR 84/A0S/3/MILAN/KAUZ/4/HUITES ... UR-92-13 32
ICARDA 13,<.| PBW343*2/KUKUN(1)A9*921{/(§)( l%{l\féCCGSSOSBOOZSST- UR-92-15 33
of
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Figure 1- Morphology of Zymoseptoria tritici:A. Pycnidia forming on wheat leaves; B.
pycnidiospores formed from pycnidia; C. pink-colored colonies with yeast-like growth; D. conidia
formed via microcyclic conidiation.

Zymoseptoria 5\ ; piS sl 5 S mhe p 5Ky g9l (S50 b Ao Suills 4 Y Jsde

tritici
Table 3- Analysis of variance of percentage of leaf area necrosis bearing pycnidia of wheat
genotypes caused by Zymoseptoria tritici isolates.

P-Value Jl>! da.« Mean Sle o Sl s a5 Source of .45 @Lu

Squares df variance
0.1815 81.87" 2 Replication | &
0.0000 747.37%%* 4 Isolate 4 lu>
0.0000 1453.53%** 32 Genotype S 5
0.0000 108.14%* 128 S 835X 4l
GenotypexlIsolate
26.93 428 Error U=

Aoy V Jle ck...,.s,l.suw‘,,la JECVISY R PV P |
ns and **: non significant and significant at 1% probability levels, respectively.
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Figure 2- Reactions of different genotypes to Zymoseptoria tritici. A, Disease scores 1 (resistance, no
visible symptoms are observed, and the leaf remains green). B, Disease scores 3 (resistant, Extensive
chlorotic lesions are present. Lesions occasionally have necrosis at the infection sites).C, Disease
scores 5 (moderately resistant, Lesions fully merge, and more than half of the leaf is desicated by
necrosis). D, Disease scores 7 (moderately susceptible, A few pycnidia are visible on the infected
sites, and less than 30% of the leaf is occupied by pycnidia covered lesions). E, Disease scores 8
(susceptible, Pycnidia occupy 50 to 70% of the leaf on the infected sites) (Zhang et al. 1999).
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Table 4- Analysis of variance of percentage of leaf area necrosis bearing pycnidia of wheat
genotypes caused by Zymoseptoria tritici isolates.

Isolate s s «lu>

o BK56 BK79 BKO95 BK49 BK94
Mean
R WY [GER WY GER Wy R WY SR WY
J«L:.u L%) 2 u"‘kr“ L%) - U"‘L:“ L%) - J“La-‘“ L%) 2 J«L:.u L%) 2 5
Scale Dlsegse Scale Dlsea.se Scale Dlsea.se Scale Dlsegse Scale Dlsegse Genotype
severity severity severity severity severity
) V) V) ) )
79 7 72 8 78 8 83 8 75 8 89 Tajan y>5
75 7 66 7 72 8 78 7 73 8 84 Falat =S
44 5 42 5 41 5 45 5 44 5 46  Morvarid . 5l 5 e
58 6 52 7 62 7 54 6 56 7 65 Gonbad 1S
62 6 52 6 64 7 64 6 62 7 67  Mehrgan 05 e
63 6 57 7 65 7 65 6 61 7 68 Ehsan Olu>|
68 6 57 6 68 7 74 7 64 7 76 e
kuhdasht
61 6 54 7 67 7 58 6 62 7 70 Karim o, S
45 5 54 6 65 4 37 3 26 4 41 Qabus v 5
47 4 42 6 62 4 43 3 33 5 54 Aftab 3T
52 5 44 5 55 6 53 6 56 5 56 Linel7\V .Y
65 6 61 6 66 7 67 7 62 8 68 Tiger U
70 6 64 6 72 7 71 7 71 8 74 Natasha LiGU
3 1 0 1 5 1 0 1" 0 1" 10 Nogal JK 4
58 5 54 6 64 6 56 5 62 6 59 Radia L3l
72 7 65 7 72 7 75 6 71 7 78 Naz 3L
58 5 51 6 56 6 63 5 54 5 66 Inia L!
64 6 56 7 65 7 72 6 60 7 68  Golestan kS
OA
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68 6 64 7 69 7 70 6 64 8 73 Khazarl) ;=
71 7 62 8 70 8 75 7 72 8 77 Atrak S 3
32 3* 28 5 47 4 37 2 24 3" 25 Pastour ,yial
61 5 53 6 66 6 62 5 62 7 65  Shiroudi (63,0
60 5 55 6 62 7 61 6 60 6 63 Rasoul J g
47 4 43 5 50 6 53 4 42 5 46 Hirmand A .
28 3° 25 3* 34 2° 23 3° 32 2" 28 Arta U,

60 6 55 7 71 6 56 3* 41 8 75 Moghan3 Yol
41 3* 32 3* 43 5 47 4 36 5 48 Darya |
65 6 62 7 67 6 65 7 66 7 67 N-91-8

67 6 61 7 68 7 72 6 55 8 81 N-91-9

27 3* 22 3* 27 3* 29 3* 24 3* 32 N-92-9

61 5 48 6 61 7 65 6 62 7 71 N-92-19

50 3* 32 4 43 6 63 5 52 6 61 UR-92-13

52 3* 27 3" 38 5 52 6 72 6 73 UR-92-15

49 58 55 53 61 Mean' . Sle

S5 Caslie JUS15 (gl ks Kk !

SR ks 5 e s &S Al e pslie o) Cla boadgs py g el Bogad
Gl e sy fols i 5 S k,S UR-92-13 (5 85 55 A3l o p sl 4ad o 555
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70 Natasha —
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75 falat
79 Tajan —
50 UR-92-13 :I_
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Figure 3- Grouping of wheat genotypes based on mean disease severity of Z. trifici isolates using
cluster analysis and Ward method. The mean disease severity (DS) and the name of wheat

genotypes are indicated.
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Abstract
The Septoria tritici blotch disease (STB) caused by Zymoseptoria tritici is one of the most
important wheat diseases in the world as well as Iran. Genetic resistance is one of the most

efficient and economical strategies to control this disease. Identification of resistance sources in

wheat genotypes is necessary to control STB. In this study, 33 spring bread wheat genotypes
were evaluated against five Z. tritici isolates at seedling stage. Of 33 genotypes, 10 genotypes
showed resistance to one or more isolates., Nogal, Arta and N-92-9 genotypes were highly
resistant to all isolates tested that show these genotypes possess known or novel effective
resistance genes that can be used as resistance sources to the STB in wheat breeding programs.

Seven genotypes were moderately resistant against one or more of isolates. The other wheat

genotypes were susceptible to isolates tested. The five isolates studied in this study had varying
degrees of virulence and invasion on wheat genotypes, which indicates difference in avirulence
genes of this pathogen. The isolate BK94 was the most virulent and invasive isolate on wheat
genotypes, and the isolate BK56 had the least virulence and invasion.
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