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Tan spot disease caused by Pyrenophora tritici-repentis is a destructive disease in
wheat production areas around the world. The disease has a high prevalence and
distribution in the Golestan, Mazandaran, and northern regions of Ardabil province.
Due to the lack of suitable resistant varieties in Iran, the damage caused by the disease
is high. In this study, the evaluation of 50 wheat lines resistance belonging to the
9HLBSN treasury of the International Maize and Wheat Research Center (CIMMYT)
was investigated using racel of the pathogen. By inducing the fungal isolates to
produce abundant conidia, the infection was established in the wheat seedlings through
inoculation of the suspension of fungal conidia. The results of this study demonstrated
that lines number 1, 17, 18, 22, 25, 29, 33, 34, 35, 36, 37, 38, 44, 45, and 47 had a
susceptible reaction, and other lines which included 70% of investigated lines, were
resistant. In addition, the mean disease index in different lines was calculated and
compared. In terms of the mean disease index on the evaluated lines, 13 groups were
obtained, which had 8, 8, 8, 4, 3, 5, 12, 23, 24, 28, 28, 26, and 22 members,
respectively. Considering the susceptibility of most of the country's commercial
cultivars to this disease, the resistant lines obtained in this study are good sources of
resistance to be used in the breeding programs of wheat.
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Extended Abstract
Introduction

Tan Spot disease caused by the pathogenic fungus Pyrenophora tritici-repentis is a destructive disease in
wheat production areas around the world. The disease has a high prevalence and distribution in the Golestan,
Mazandaran, and northern regions of Ardabil province. Due to the lack of suitable resistant varieties in the
country, the damage caused by the disease is high. Few studies have been conducted in the country regarding


mailto:mojgan.an3978@gmail.com
mailto:h.momeni@areeo.ac.ir
mailto:rash270@yahoo.com
mailto:fahimehnazari236@gmail.com
mailto:a.r.ahmadzadeh@gmail.com
file:///E:/drive%20d/1402-1/گیاهپزشکی/10.22059/IJPPS.2023.354472.1007019
file:///E:/drive%20d/1402-1/گیاهپزشکی/10.22059/IJPPS.2023.354472.1007019
http://orcid.org/0000-0002-6355-599x
http://orcid.org/0000-0002-3034-0511
http://orcid.org/0000-0003-0629-1665
http://orcid.org/0000-0002-1061-6170
http://orcid.org/0000-0003-2229-7207
https://creativecommons.org/licenses/by-nc/4.0/

Evaluation the resistance of some CIMMYT wheat lines to tan spot disease .../ Ghorbi, et al 34

the evaluation of the resistance of lines to the pathogen. In wheat breeding programs that have been carried out
in the past in Iran, little attention has been paid to germplasms resistant to this disease. Unfortunately, for this
reason, the spread of the disease in some northern provinces, including Golestan, is such that sometimes it is
difficult to find a farm without symptoms of the disease.

Materials and methods

In this study, the evaluation of 50 wheat lines resistance belonging to the 9HLBSN treasury of the
International Maize and Wheat Research Center (CIMMYT) was investigated using the racel of the pathogen.
These investigations are carried out in a coherent and coordinated program centered on CIMMYT in a joint
research program with different countries to accurately identify sources of disease resistance, and the results
of this research will ultimately lead to the introduction of disease-resistant or tolerant cultivars. Two controls,
Bolani and Salamouni, were also included as susceptible and resistant cultivars. According to previous
evaluations, 90 to 100 percent of fungal isolates investigated in the infected provinces of the country, including
Golestan, Mazandaran, and Ardabil, belong to race 1. Therefore, five isolates of race 1 from previous studies
including IR 17, IR 46, IR 73, IR 172, and IR183 with a high ability to produce conidia were selected in
pathogenicity tests in the greenhouse.

Results and Discussion

By inducing the fungal isolates to produce abundant conidia, the infection was established in the wheat
seedlings through the inoculation of the suspension of fungal conidia. Although 3 days after inoculation, the
initial symptoms of the disease appeared on the wheat seedlings, but the final evaluation was done 7 days post-
inoculation. The appearance of symptoms on wheat seedlings occurred from 4 to 7 days after inoculation, and
the wheat lines were placed in different groups in terms of resistance or susceptibility to pathogenic fungi.
Severe necrosis on cultivar Glenlea was the most common reaction observed, which indicated the production
of Tox A by the isolates causing these symptoms. The production of chlorosis on line 6B365 was due to the
production of Tox C. The emergence of resistance on line 6B662 was due to the lack of Tox B production in
the investigated isolates. This is normal because race 1 of the pathogen does not produce Tox B and therefore
no signs of sensitivity were observed on line 6B662. None of the isolates examined in this study were
pathogenic on the Salamouni cultivar. As a susceptible variety against all fungal isolates, Bolani showed a high
level of sensitivity and disease. The results of this study demonstrated that lines number 1, 17, 18, 22, 25, 29,
33, 34, 35, 36, 37, 38, 44, 45, and 47 had a susceptible reaction, and other lines which were 70% of investigated
lines, were resistant. In addition, the mean disease index in different lines was calculated and compared. In
terms of the mean disease index on the evaluated lines, 13 groups were obtained, which had 8, 8, 8, 4, 3, 5, 12,
23, 24, 28, 28, 26, and 22 members, respectively.

Conclusion
Considering the susceptibility of most of the country's commercial cultivars to this disease, the resistant lines
obtained in this study are good sources of resistance to be used in the breeding programs of wheat.
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ol oS g/ b yoi 8 Yo 8 )lows
ol oY
(%) Sslow
a-/vab ¥/0S ATTILA*2/PBWB5//KACHU/3/UP2338*2/KKTS*2/[YANAC )
¥rgh YAMR PRL/2*PASTOR//PARUS/5/NAC/TH.AC//3*PVN/3/MIRLO/BUC/4 v
[2*PASTOR/6/KINGBIRD #1//INQALAB 91*2/TUKURU
£\/rghi YAMR KFA/2*KACHU//QUELEA v
£- /vghi Y MR FRET2*2/KUKUNA//PRINIA/PASTOR/8/2*TACUPETO
F2001/6/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS SQUARROSA
(TAUS)/4/WEAVER/5/PASTOR/7/ROLF07
YAKIm \FR FRET2*2/SHAMA//TNMU/3/FRET2*2/SHAMA/4/UP2338*2/KKTS*2// N
YANAC/5/FRET2*2/SHAMA//PARUS/3/FRET2*2/KUKUNA
Yo/vghijki VAR UP2338*2/SHAMA/3/MILAN/KAUZ//CHIL/CHUM18/4/ s
UP2338*2/SHAMA*2/5/PBW343*2/KUKUNA*2//FRTL/PIFED
Yv/vm AR KACHU #1//P1 610750/SASIA/3/KACHU/4/MUU y
#1//PBW343*2/KUKUNA/3/MUU/5/KACHU #1//P1 610750/SASIA/3/KACHU
YAjKIm \/FR SAUAL/3/SW89.3064//CMH82.17/SERI/4/SAUAL A
/5/PBW343*2/KUKUNA*2//FRTL/PIFED/6/SAUAL/KRONSTAD F2004
YAJKIm \/ER PBW343*2/KUKUNA*2//FRTL/PIFED*2/5/UP2338*2 N
ISHAMA/3/MILAN/KAUZ//CHIL/CHUM18/4/UP2338*2/SHAMA
y-ijkim \/oR UP2338*2/KKTS*2//'Y ANAC*2/3/WAXBI \e
¥¥/vhijkim VSR WBLL1*2/4/BABAX/LRA2//BABAX/3/BABAX/LRA2//BABAX/8/TACUPETO "
F2001/6/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS SQUARROSA
(TAUS)/4/WEAVER/5/PASTOR/7/ROLF07/9/WBLL1*2/4/BABAX/LR42
/IBABAX/3/BABAX/LR42//[BABAX
Y-ijkim \/oR MUNAL #1/3/ATTILA*2/PBW65/MURGA N
F¥/vg Y/YMR BOKOTA/3/ATTILA*2/PBW65//MURGA -
Ya/rghijkl VAR BOKOTA/3/ATTILA*2/PBWES5//MURGA Ve
Y¢/thijkim \VR ATTILA*2/PBW65/MURGA/3/BORL14 \b
Ya/rghij ¥ MR BORL14/KFA/2*KACHU \$
VEdef Y/YMS PFAU/WEAVER*2/4/BOW/NKT//CBRD/3/CBRD/S/ATTILA*2 W
/PBW65*2//[KACHU
aya ¥/5S MUCUY//MUTUS*2/TECUE #1 YA
Y£/vghijk VAR SUP152*2/TECUE #1//MUCUY AR
Y&ghijkl VAR ND643/2*TRCH//MUTUS/3/SUP152/4/SUP152*2/TECUE #1 Y.
YEIm VYR BECARD//ND643/2*WBLL1/4/ND643/2*WBLL1/ATTILA*2 "
/PBW65/3/MUNAL
so/vf YYMS KACHU/BECARD//WBLL1*2/BRAMBLING/3/ATTILA*2 vy
/PBW65//MURGA
¥\/¢hijkim VSR KACHU/BECARD//WBLL1*2/BRAMBLING/3/ATTILA*2 v

/PBW65//MURGA
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YVi¥ghilk VAR SERI1B*2/3IKAUZ*2/BOWIIKAUZ*2/4IKINGBIRD #1/6] ve

KSW/5/2*ALTAR 84/AE.SQUARROSA
(221)//3*BORLI5/3/URES/JUN//IKAUZ/4/WBLL1

Mbed ¥S CHIRYA3 Yo

Y- /vhijkim \/oR ALD/CEP75630/CEP75234/PT7219/3/BUC/BIY/4/CBRD vs
/5SITNMU/PF85487/6/PBW343*2/KUKUNA/7/CNO79
/IPF70354/MUS/3/PASTOR/4/BAV92/8/ATTILA*2/PBW65*2
/IMURGA/9/ATTILA*2/PBW65//MURGA

¥¥/Vhijkim \/5R MURGA/KRONSTAD F2004/3/PBW343*2/KUKUNA*2//FRTL/PIFED/4 vy
/MURGA/KRONSTAD F2004
¥Y/¥hijkim VSR WBLL1*2/KUKUNA/5/PSN/BOW//SERI/3/MILAN/4 YA
IATTILA/6/WBLL1*2/KKTS/7/ROLFO7/MUU/8/STLN/MUNAL #1
s5IVE ¥/YMS ATTILA*2/PBW65*2//MURGA/4/MUU va
#1//PBW343*2/KUKUNA/3/MUU/5/ATTILA*2/PBW65/MURGA

¥Yhijkim \/5R BECARD/AKURI*2//WAXBI v
¥\ /¥hijkim \/5R UP2338*2/VIVITSI/3/FRET2/TUKURU//FRET2/4/MISR “

1*2/5/KIRITATI/4/2*BAVI2//IRENA/KAUZ/3/HUITES

¥¥/Yhijkim \/ER MUNAL #1/7/CNO79//PF70354/MUS/3/PASTOR/4/BAV92/5/FRET2 ¥y
IKUKUNA//FRET2/6/MILAN/KAUZ//PRINIA/3/BAV92

y.ef ¥/oMS WHEAR/SOKOLL/8/BOW/VEE/5/ND/VG9144//KAL/BB/3/YACO/4 -
ICHIL/6/CASKOR/3/CROC_1/AE.SQUARROSA
(224)//OPATAI7/PASTOR/MILAN/KAUZ/3/BAV92

Asabe £/¥S SUP152/6/0ASIS/5*BORL95/5/CNDO/R143/ENTE/ -
MEXI75/3/AE.SQ/4/2*0ClI

Asabe £/¥S MURGA/KRONSTAD F2004/3/PBW343*2/KUKUNA*2//FRTL/PIFED ¥

a.abc /85 WBLL1*2/4/YACO/PBWE5/3/KAUZ*2/TRAP//KAUZ*2 vs

/SICHUANMAI 32/6/PBW343*2/KUKUNA*2//FRTL/PIFED

Avabed €/\S TACUPETO F2001/6/CNDO/R143//ENTE/MEXI_2/3/ v
AEGILOPS SQUARROSA (TAUS)/4/WEAVER/5/PASTOR/7/
ROLF07/8/MUU #1/SAUAL//MUU/9/TACUPETO F2001/SAUAL
//BLOUK #1

va/¥ede €5 BAV92/IRENA/KAUZ/3/HUITES*2/6/TURACO/5/CHIR3/4/SIREN/ALTAR YA
84/AE.SQUARROSA (205)/3/3*BUC/7/KINGBIRD #1//INQALAB
91*2/TUKURU/8/BAV92//IRENA/KAUZ/3/HUITES*2/4/GONDO/TNMU
YAKIm \/ER BAV92/IRENA/KAUZ/3/HUITES*2/6/TURACO/5/CHIR3/4/SIREN "
/IALTAR 84/AE.SQUARROSA
(205)/3/3*BUC/7/PBW343*2/KUKUNA*2//FRTL/PIFED/8/BAV92//

IRENA/KAUZ/3/
HUITES*2/4/CROC_1/AE.SQUARROSA (224)//KULIN/3/WESTONIA
¥\ /rhijkim VISR SAUAL/MUTUS/4/KACHU #1//WBLL1*2/KUKUNA/3/BRBT1*2/KIRITATI ¥
YAIYghijk VAR KASUKO )
YA/VjKIm \/FR BOKOTA/5/UP2338*2/VIVITSI/3/FRET2/TUKURU//FRET2/4/MISR v

1/6/BABAX/LR42//BABAX*2/3/KUKUNA/4/CROSBILL #1/5/BECARD

yv/vklm V¥R WBLL1*2/KKTS//KINGBIRD #1/3/[KACHU £y
#1/KIRITATI//KACHU/4/WBLL1*2/KKTS//KINGBIRD #1

£¥/vE Y/YMS KINDE*2/SOLALA/[2*MUNAL #1 £E
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2.abe /oS CHONTE*2/SOLALA/S/BAV92//IRENAIKAUZ/3HUITES*2/4] ¥

CROC_1/AE.SQUARROSA
(224)//KULIN/3/WESTONIA/6/KACHU//WBLL1*2/BRAMBLING
YE/vghijkl VYR HGO094.7.1.12/2*QUAIU #1//QUAIU £5
#2/5/KIRITATI/4/2*BAVI2//IRENA/KAUZ/3/HUITES
/6/MUCUY
AJYabe £$S COAH90.26.31/4/2*BL2064//SW89- v
5124*2/FASAN/3/TILHI/5/UP2338*2/KKTS*2//Y ANAC
/6/MUTUS/AKURI
Yo/¥ ghijkl VAR CROC_1/AE.SQUARROSA (210)//INQALAB A
91*2/KUKUNA/3/PBW343*2/KUKUNA/5/SAUAL/3/C80.1/3*BATAVIA
//2*WBLL1
/4ISITE/MO//PASTOR/3/TILHI/6/SAUAL #1/KACHU
Y- ¥ hijkim \/oR REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA ¥
(213)//PGO/4/HUITES/5/T.DICOCCON PI94624/AE. SQUARROSA
(409)//BCN/6/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA
(213)//PGO/4/HUITES/7/MUTUS/8/2*UP2338*2/KKTS*2//Y ANAC

YAJKIm VER W15.92/4/PASTOR//IHXL7573/2*BAU/3/WBLL1/6/POTCH -
93/4/MILAN/KAUZ//PRINIA/3/BAVI2/5/MILAN/KAUZ//PRINIA/3/BAVI2

¥/0S Bolani o)

VAR Salamouni oY

VS (las liws :MS ¢ olus S ¢ pglie b MR ¢ pglio (R .8 )5 )15 oliml 3,50 6l cliylojl )3 pglie 5 (pwlus 3ali flgic 4 csyp 4 OY §0Y oles ™
ool (LS

YO XY OA DY O oo clarpy Jols (Y 10 a8 15,5 Lasuie ol paSd (ylow 4 oY cuglio obj)l 5

orSlee Has 51l L caglie by Y plo g wlas (65low Jole 4 Cns ¥V 6 ¥O FF FA XV X5 XD FF Y ¥4

FAXF XY AY DX FAAA L ey a8 sl cawd 4095 W e ol 3590 clarpY 69y ()low (adli
() Jgaz)539s gude YV 4 Y5 YA

OiSly SIS ) (Gl Jole G 0B 4 G gy 2)90 oV Y &S 108 et pols Gidod )

2 plepasd glow Jole G 0l5 4 cos IHLBSN w3 & late slaop V7 Ve cpl ply oy olis canlus
ol 235 00 Ao (Silom 4 polie pB)) 4 ol (sl (o3lBa (slaaaliy 5 gl eslil g ol L Cuaglie 58
@B B ey g 35 2y90 2lopaSd (ilew 4 pglie pB)] (Byme polate a4 Coon (Mol JS 50 > Al
Olllas 95 00 (o) Solow & Ceaglio Hlai 5l Y cpl b Calise bl 13 )8 alisee sz Jl gw) 2 polaie
osds pll oloypaS) (gilow Jole P. tritici-repentis z, & cows bp¥ cuwglio o)l eelym e ;5 (oS
(st g gol> 4ol g 0395 4> g5 3)90 3L ALBIS )3 )5S puS pB) (6 )SIjé > (olow () (0 HaS 4 5 i
3 Jlos laglial (S5 53 silow (ST > (e 4y lanslie ol Al 3929 5)low (] 4 pglie pB)l 5 (ol
Golow & Cuoglin mlio a4y olowwd 11wl JSiio (gylows oMo oy e300 (38l 26 &S Canl (i 4 il alos
&3y (Momeni et al., 2017a) ) Kon g oge bowss 48,5 &g sla ol Gubo ccanl Hloy5 0 (60L ) Cuonl
Mehrabi et al., 5 2017)35 Comwlus & yga bias kuiiSly a5 ol lis €85 g (Y A 9 Vo g9y cudy



fy IR0 g 28/l A g loy v Conud Coronaw PS50 (Y (B Coglilo (puwy o (gl — (~ole)

&l Losasy sdd cusS s Clel a8 cunl oyl ol aS) gilows 4 y5uiS puS Pl odes ol > (2015
Ceglis JJ> (Momeni et al., 2014) k)l pu5 sl 3o (ghlow & (60L) Camlus pB)l pl sdas 355 o0 1)
Slgicsn 990 93 e Clidos (B j5 9 04d S5 Clinid plo &y Cod 3858 (nl )3 (g 3)90 SnY pi
&S olacpY jleslatel Koo g dad se eolitul Cusl jeiS LI g b D5 a8 G ol 2l ) e &Syl (Gl
Oved 1 basye &3 g w85 13 ool 3)90 Cupepw Cliind JSye 13 ()lo 4 polie pB)] (Syre Bia L By

looly (L 365l ol (2S5 (5)lon Jolo & G ()2 350 Slapusdlip )5 Gl 53 s b I gyl 5
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