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Table 1. Differential varieties and their reS|5tant genes used for the common bunt disease races |dent|f|cat|on

% Ay i) cilal)

Differential variety* R. gene Variety No.
M84-504 to 510, Red Bobs BtO 1
M84-512 to 520, RB/WF 8 Btl 2
M84-522 to 530, RB/SEL 1403 Bt2 3
M84-532 to 538, RB/RDT. Bt3 4
M82-542 to 550, RB/TK 3055 Bt4 5
M82-34, Promose Bt5 6
M84-552 to 560, RDT. Bt6 7
M82-562 to 570, RB/TK 3055 Bt7 8
M78-9496, RB/PI 178210 (White Seed) Bt8 9
M84-597 to 605, RB/CI 7090 Bt9 10
M84-625, SEL M83-162 Bt10 11
M82-2123 Btll 12
P.l1. 119333(M82-2141), BW Bt12 13
Thule I11; P.1. 181463, BWBt 13 Bt13 14
Doubi, DW Bt14 15
Carlton, DW Bt15 16
A e )l Y 5 (02 il (USDA-ARS) B. Goates  siSall (ye 4sty il Cilia *

*Seeds of differential varieties were obtained from Dr. B. Goates (USDA-ARS), Aberdeen, Idaho, USA.
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Table 2. Virulrence of wheat common bunt pathogen

isolates against the defined resistant genes (Bt genes) in the
differential varieties.

Number
Resistant of
genes Isolates Isolate no.
Bt15 7 T14 T11 T10 T9 T8 T6 T1
Bt2 7 T13 T12 T11 T10 T9 T8 T7
Bt14 6 T17 T9 T7 T4 T3 T2
Bt6 6 T16 T15 T14 T6 T4 T1
Btl 5 T16 T10 T8 T3 T1
Bt4 4 T13 T12 T11 T1
Bt8 4 T18 T17 T12 T7
Bt3 3 T18 T8 T3
Bt5 3 T17 T15 T4
Bt7 2 T5 T2
Bt9 2 T17 T12
Bt13 2 T13 T12
Bt10 2 T14 T3
Bt11 0 0
Bt12 0 0
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Table 3. Differential varieties reaction against 18 isolates of wheat common bunt representing different environmental zones
of Iraq during the growing season 2013/14 in the Faculty of Agricultural Sciences fields, Sulaymaniyah, Iraq.

Resistant gene

Bt Bt Bt Bt Bt Bt Bt Bt Bt Bt Bt
15 14 13 12 11 10 9 8 7 6 5

S R R R R R R R R S

4 3 2 1 0 Location Isolate
S R R S S AT KE Tl
Baghdag/Twaitha
R R R R S Sl /s T2
Diala/Bladroze
R S R s s nas e fad 5 T3
Wasit/Sheikh Saad
R R R R S Adble /e T4
Mesan/ Ali Gharbi
R R R R S 4 sligall il g T5
Dewania/ Mhnawia
Salahdhin/Bejee
R R S R S Lilaas /Jaa gall T7
Mosul/Hamdania
R S S S S A,/ T8
Mosul/Rabiaa
R R S R S / T9
Mosul/Shergat
R R S S S A/ S T10
Garmian/ Kalar
S R S R S axals /agilalid) T11
Sulaimania/ Halabja
S R S R S JLE P T12
Sulaimania/ Bakrajo
S R S R S sy fAgilaglod) T13
Sulaimania/ Penjwen
R R R R S A,/ du) T14
Erbil/ Rania
R R R R S Gt S /0wl T15

Erbil/ Kwesanjaq

R R R R R R R R R S R R R S S JEFTN T16
Duhok/ Zakho
R S R R R R S S R R R R R R S Ualla /el 53 T17
Duhok/ Malta
R R R R R R R S R R R S R R S silani /e gan T18
Duhok/ Feshkhabor
R= 0-10% infection, S= 11-100% infection. %100-11=S %10-0 = R*
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Table 4. Interaction of differential varieties genes and the wheat common bunt pathogen isolates of Tilletia spp.

(16)

* Selection of highest rate of tiletial spores germination
+++Tiletial spores germination =250%; ++ Tiletial spores germination 25-49%; + Tiletial spore germination 1-24%
Strains that caused 0-10 infection were considered avirulent and strains that caused 11- 100% infection as virulent
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100 - 11

Virulence/Avirnlence against Bt Germination
Race gene Pathogen level Isolate Location
saaa AL Jaiss (T18) 1,4,6,15/2,3,5,7,8,9, 10, 11, T.tritici+laevis +++ T1 A gi/alazey
Possible new strain 12,13, 14 Baghdag/Twaitha
suas AL Jaise (T1)  7,14/1,2,3,4,5,6,8,9, 10, 11, Ttritici ++ *T2 SEBS/EEY
Possible new strain 12,13, 15 Diala/Bladroze
T.tritici+laevis + T2 Sl b
Diala/Bladroze
s AL 1,3,10,14/2,4,5,6,7,8,9,11,  T.tritici+laevis ++ T3 das epd/dand 5
Proposed new strain 12,13,15 Wasit/Sheikh Saad
Baas A - i 56,14/1,2,3,4,7,8,9,10,11,  T.tritici+laevis ++ T4 -0l
Proposed new strain 12,13,15 Mesan/ Ali Gharbi
T1,L1,L2 711,2,3,4,5,6,8,9, 10, 11, 12, T.tritici+laevis ++ T5 A glgall/An gaa
13,14, 15 Dewania/ Mhnawia
s AN 6,15/(1-5,7-14) T.tritici ++ T6 >/l #3a
Proposed new strain Salahdhin/Bejee
T.tritici ++ T7 4gilaas/Jia gal)
Mosul/Hamdania
s AL 2,8,14/1,3,4,5,6,7,9, 10, 11, T.tritici +++ *T7 Lilaes /s sall
Proposed new strain 12,13,15 Mosul/Hamdania
T13 1,2,3,15/1,4,5,6,7,8,9, 10, T.tritici 4+ *T8 Aoy /e sall
11,12, 13,14 Mosul/Rabiaa
T.tritici ++ T8 day /dea gall
Mosul/Rabiaa
3uaa AL Jaina (T11)  2,14,15/1,3,4,5,6,7,8,9, 10, T tritici 4+ T9 /
Possible new strain 11,12, 13 Mosul/Shergat
T20 1,2,15/3,4,5,6,7,8,9,10, 11, T.tritici +++ T10 By LY IS
12,13, 14 Garmian/ Kalar
3 AL Jaina (T17)  2,4,15/1,3(5-14) T.tritici 4 T11 Aok Agilalad)
Possible new strain Sulaimania/ Halabja
T.tritici ++ T12 a0 Sy Al
Sulaimania/ Bakrajo
s AL 2,4,8,9,13/1,3,5,6,7, 10, 11, T tritici +++ *T12 5 05 fAulaludl
Proposed new strain 12,14, 15 Sulaimania/ Bakrajo
33 A%l Jaisa (T17) 2,4,13/1,3,5,6,7,8,9,10, 11, T.tritici +++ T13 Creaty fArlali)
Possible new strain 12,14, 15 Sulaimania/ Penjween
T tritici ++ T14 1l /de )
Erbil/ Rania
Baas Al 6,10,15/1,2,3,4,5,7,8,9, 11, T.tritici +++ *T14 il /du )
Proposed new strain 12,13, 14 Erbil/ Rania
Byaa A% Jalisa (TO) 56/1,2,3,4,7,8,9,10, 11, 12, T.tritici +++ T15 G S /du )
Possible new strain 13, 14,15 Erbil/ Kwesanjaq
B0 A0 Jaisa (T2,T4)  1,6/2,3,4,5(7-15) T.tritici +++ T16 FNBYE TS
Possible new strain Duhok/ Zakho
s A 518,9,14/1,2,3,4,6,7,10, 11, T.tritici+laevis +++ T17 Ualla /el 53
Proposed new strain 12,13,15 Duhok/ Malta
Baas Al 3,8/1,2,4,5,6,7,9, 10,11, 12, T.tritici +++ T18 sladng /el s
Proposed new strain 13,14, 15 Duhok/ Feshkhabor
Adall (6 sia el L) *
ALl 159 il A (Jal al) + 9649-25 (e ALl §1 53 ) A (o sie lil) 4+ 950 (e ST LN 1 55 ) A ( ) +++
%24-1 o
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Abstract
Al-Maaroof, E.M., S.A. Shamsallah and M.S. Hasn. 2015. Genetic variation in Tilletia tritici and T. laevis isolates, the
causal agents of wheat common bunt disease in Iraq. Arab Journal of Plant Protection, 33(3): 272-279.

Common bunt disease (Tilletia tritici and T. laevis), is one of the most destructive diseases on wheat in lIrag. It can cause severe yield
loss when susceptible cultivars are grown without chemical seed dressing. The study was conducted in order to determine the genetic variation
within the wheat common bunt pathogen isolates, through their interaction with differential varieties. Collections of common bunt were
prepared from bunt-infected spikes representing the main wheat growing areas during 2012/13 growing season. Eighteen isolates were selected
based on high germination rate of their teliospores, and used for artificial inoculation in Sulaimania. Results revealed that there was a wide
genetic diversity among the pathogen isolates representing different locations. 18 races of Tilletiatritici and T. laevis pathogens were identified
according to the international nomenclature system. Ten of these races match with the globally registered races T1, (T1, L1, L2), T2, T4, T9,
T11, T13, T17, T18 and T20, while the remainder 8 races may be new and are not globally registered. Resistance genes Bt2, Bt6, Bt14 and
Bt15 were ineffective against most of the races, while Btlwas ineffective against five races, Bt4 and Bt8 were ineffective against four races,
Bt3 and Bt5 were ineffective against three races and genes Bt7, Bt9 and Bt13 were ineffective only against two races. All the identified races
could not overcome the known resistant genes Bt11 and Bt12, while only two races appeared able to overcome resistant genes Bt7, Bt9, Bt10
and Bt13. Confirmation of the identification of these races on molecular bases is further needed.

Keywords: Common bunt, Triticum aestivum, Resistant genes, Pathogen variability, Iraq
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