fragi.J. Agric. YolL15 No.2 pp-169-175 Ot 2010

HOST REACTION OF IRAQI WHEAT CULTIVARS AND
HYBRID LINES TO BUNT CAUSAL AGENTS
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ABSTRACT

Host reaction of 24 Iragi registercd and relessed wheat cultivars along
with 34 hybrid lines [F6 of (Mexipak X R-24) X Saber beg with the ca el agents
of wheat bunt (Tilletic fritici and T. Joevis) were investigated, The secds were
inoenlated with teliospores (0.5 g/100gm wheat seeds} and planted in wel soil at
Tuwaithas and Fulfrania Experimental Stations in 20052007 seazons. Data of
discase responses of Iragi cultivars revealed that almost all the Yraggi bread wheat
cultivars including the landrace cultivars such as Abo-Ghraib, Tamor 2, IPA 929,
Latifiya and Irag are highly susceptible. Discase incidence of these cultivars
ranged from 71.83 (o 33.25%. However, Mexipak, Salii and Waha- Al-Trag
showed moderste susceptible to susceptible reactions. Similar results were
ohserved on the hybrid lines, where 29 are highly susecptible, 4 are susceptible
and one line showed moderate susceptible reaction. Thus, the percemtages of
disease response of the tested wheal genotypes were, 87.04, 7.41, 3.70, and 1.85
for highly susceptible, susccplilile, moderate susceptible and resistamt reaciions
respectively, based on slightly modificd scale suitable for Iraq.

INTRODUCTIN

Wheat bunt or common buni or stinking smut or hill bunt or covered
sorut is o seed-born discase incited by two species of Tilletia, T. tritici (Bjerk.)
Wint. (Syn. T, caries) and T. faevis Kithn (Syn. T. foetide. Its one of the most
potentially very important plant disease in almost wheat growing regions in the
world. This disease however, was recognized as an infectious disease in the 18"
cenfury, and by 1807, 2 microorganism was associabed with ils cause for the first
time (25). Despite the huge vsing of seed dressing fungicide for discase control in
particular in the devcloping countries, the discase contimuopusly produce
important quantity and quality yield losses, when fungiciles were not wsed or
were not correctly applied (2, 6, 19). The secondary loss caused by this discase is
due to grain contamination with toxic bunt spercs {16). Thercfore, control of
common bunt is crucial for the production of quality wheat because at field
severity, less than 0.1% infected wheat spikes might be enough to make the seeds
unsuitable for food without expensive and very time-consuming cleaning (). In
contrary to loose and flag smut of wheat, bunt infected spikes arc not easily
identified in the field until the time of crop maturity. Wheat bunt differs from
those diseases in that only the seed tissues within the seed coal are completeby
replaced by teliospores of the cavsal agent. During harvesting or spile threshing,
bunt balls always break and millions of teliospores contaminated the henhthy
seeds in particular the sced hairs. Thus, if such sceds are sow, telinspores will
perminate and infect the colcoptiles (18, 25).

In Irag, wheat bunt has been inves tigated in many studics since 1953 {1).
Most the reported siudies were concentrated on diseasc eontrol (3, 5,9, 11, 12}
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However, field survey on landraces whent cultivars was thoroughiy investigated
during 1990s (Z, 4, 13). Recentiy, heavy incidences are always observed in
lmrmers fields in particunlar the fields sown by Tarmers secds which had Been
Stored from the previous season withouf any ireatment. In contrary fo D980s and
19905, bunt infections were observed in wheat fields of Middle and Sonthern
regions (4). Fhersfere, wheat bunt shaubd be considored o irag and wheal seeds
mrust be treated before sowing. This unusual observation might duc to a critical
chappge in the pathogen virnlenee or to the host reaction of the landrace cultivars,
Therefore, this present paper represents the firsi step of a comprehensive
investigation on the hoest: pathogen intersction by studving the discase responsc
of the Iragi cultivars and available wheat aceessions to the bunt cavsal agents.
MATERIALS AND METHODS

Foundation seeds of 24 [ragi registered  or releascd wheat canltivars from
our collection along with 34 hybrid lnes of (Mexipak X B-24) X Saber beg were
artificially inoculated with tcelivspores of a mix population of bunt causal agents
(¥, rrifici and T, laevis) obtained from Mousil wheat Gelids and have Deen osed o
inocula for many seasons in Baghdad Rogion. The ineculum’s fevel used was 0.5
gm teliospores/I00zm of wheat seeds (16}, Three experiments were conducted in
Tuwaitha and Zuffrania Experimental Stations during 205-2007. Inocolated
seeds ol a penotype/station were sown in three roplicates of 1 m row/cach using
Randomized Block Design. Field plots carrving the experiments were irrigated
48 hrs prior to sowing date. Uherefore, all the inoculated seeds were sown io wet
soil during the third week of December. To avoid inoculum leaching from the
seeds, Lhe field plots were irrigated when more than 75% of the seedlings were
emerged. Bunt iscidenee was calenlated as 2 percent of diseased spikes in each
replicate.Seunics scale (24) for disease response with slight modification might be
very suilable in Irag. The seale depends on the number of infected spikes from
the total spikes counted as follows: infected spikes (0.0= very resistant, o.1-5.
= resistant, 5.1-10.0= moderately resistant, I0.1-20.0= modernte susceptible
instead of (10L1-30.0 in Szunics scale), Z20.1-30 susceptible, and 3. 1-100= very
susceptible. The data of discase ingidence for each station fscason were
statistically analyzed (23).

RESULTS AND DISCUSSION

Since bunt causal agents either Tifriticd or T. loeviy enters the seedling
coleaptiles before emergence (14, 21, 25}, long lasting cmersence period due to
late sowing dates ic. time from seed sowing to scedling cmacrgence, is highly
favored infection process (14, 213 The moxt favorable condition for bunt
infection found in this investigation was I to 12 days from seed sowing. This is
very common vwhen the sowing date is in the third week of December. IMata of
host reaction of the cultivated wheat cultivars (Table 1) obviously reflecied the
susceptible reaction of all cultivated lragi wheat coltivars. Disease incidences
were ranged from 7L.E3 to 19.4%, while the lewest incidence (2.62%) was found
o the dorom cultivar (Om-Rabece) Our results ave highly different from that
reported by Shams Allah (22), in particular the disease respomses of wheat
cultivars Tamox 2, Iratom, Irag, and Noor. Shams Allah in his MSc Thesis
reported that the dizscase incidences for these four cullivars were 5.35, .85, 1039
and 16.57% respectively, therefore he characterized both Tamawe Z 2nd Iratom
as bunt resistant colfivars. Thesze low incidences of these cultivars conld be doe ta
carly sowing (During November) where the seil temperature was kigher than
that occorred during the sowing date used in this investigation. [However, the
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high infection fypes observed on all tested wheat cultivars regardless their
uvriging {(Some of them ke Abo-Gheaily 30 [PA 99, Hashireiyae and Nooer were
introduced from CARDA and CIMYIT); raise a very big question oo the
puihogen poepulation in Iraqg.

TFTahbhlie 1: Disease Incidence of Bunt causal avents gn
following artificial imoculation of the secds.

frage wheat calizvars

Percentnpes of Infocted Spiloes ot ] Meoans of
Tuwaitha Tuwaitha Zaffrania Ieecidences %o and
o i ZH5-2006 200 7-200E ZO0T-Z0E DEscasc Response
Tawmucree 2 S7.A4 1 o 4816 S5.0 5343 IR
Tawenme 3 TRIZ 1T avet | S0.0 57.10 [T
Adpo -G hragily 3 [N TR 750 TI.83 HS
Tel-Afar 2 FENTI i i A0S d2. 92 H35
TFA 0 LN S1-16 Af.0 EENI H5
Latifiyah ETIN R E] 5.0 S1_9d HS
Trag (Qaied) 43,92 FIE S — 395 3325 HS
Croe (Alelsd) 3368 S LY T T T ELET) HS
Auslior § Fatuai) Eor T I 55,30 Sd.24 =
Hnslimeiya 60,232 TEoe6 | F1.50 L He Y HS
| Moor A0 HH.HF 3R.HD ET T HS
Sawa ENTI] S 0k TES Gl 843 HX
Madaicn (Miday 6600 |  g5.33 0.0 XN HES
Galil 113 1628 ) T A 32061 30.07 [IE
Acd i myin 49,33 54,00 S =Rl 49,77 HS
Salii B 3 Zu. 30 1560 ZE. 13 =
Furat” 3583 F 40,10 3150 35,77 H=
Lrijl “34.33 2067 421 3533 HS
= ﬂ{?n'i"'"_"' SRR 5 2633 a%.5 EEX HES
Sabor Boep S1.83 i o [ - 51.83 HS
Mexipaek FENTO 195 23.1 3.9 5
Faris = 15,10 [ S apiatih! S I Y
O'm- Rabee A L. P i, e I
Waha Al.-Trag 140 X3 .33 240, HD 3 19.40 1S
L5 005 [LINE]Y 1570 1545 -

I Imocalated sceds (L5 pra spores/ 1 Blg sewds) were sown in wet seil. :
2. A modified scale was used to evaluate discnse respense were, 0= hiphly resisinnee, ILI-5.0 — resistonce,
S.1-1000 = Moderate resistapce, 10L1-2000 = Maoderate susceptible, 2390 = Susceplible smd more than

0% reffect highly susceplilile reaction.

In Germany, oul of 52 spring wheat culfivars tested in 2001 and 2002,
maore than 50% of them showed bunt incidence [ess than 1'% while the highest
incidence was 36% (15). Therefore, searching and or identification cffective By
resislant genes against endemic pathogen virFulences in Ilrag is very urgent mcoed
in Irag in order to start a breeding program for bunt resistance in wheat, Such
program will be very wseful in Irag sinee all the landraces cultivars are highly
susceptible. Moreover, such program will prevent any outbreak in bunt diseasc
in the following scasons. The Ministry of Agricoltoral throogh the Faculty of
Plant Frotection, for the time being, should supply the Apriculiural Directorates
in Iraqgi Provinces and Cities a very effective fungicide to treat the sceds of the
srmall farmers before sowing thern again.

Unfortunately. the host reactions of nearly most selected hybrid lines
showed similar results as tabulated in Table (2) of 34 drowght telerant promising
lines, #5.3% (29 lines) showed highly susceptible reaction and 11.7% (4 lines)
were susceplible, while one hybrid line {715) could be considercd as a moderately
sasceptible line (Table 2). Meantimme a new promising resistant sownrcce of Dont
disease (no infected spilkes) is now pnder investigation (Al-Hamdany unpublisbed

datal).
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Fhe differences in bonr prevalence or ingi from: season (o anaiiier
season obhserved in this investigation as showed i bl 1 and 2 is a comanon
phesuvmenon  doe Lo many changesile wotors (7)) fe. scoif mmoisiore ansd
temperature conditions ol the time of soed germination, {ood soil temperatures
bhetween 5 o 10°C favor infection process while, 15°%7 might led to divense escape
(I8} Frisease incidence of whest bung s the feld triais variced between %h and
IR T and in the greembouse bBoetweon S2.F and 106%G (T, Poliscnslka of af (24073
reportcd severe infection on spring whent cultivars in omc scason, but the

infection was negligible in the next.

TFable Z: I¥sease response of 34 wheat bhybrid lines to bumt causal agents
following arfificial inoculfaiion during Z005-2008 seasons in Tuwaiths anagd

irpasg
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L= 005 | & H A ] [T
- Conteminated sewsds (L5 o Wlloxpores.l']h“.ig whieal seedsh were swwn im ERRhrs gore Frrigs lEr:ﬂ field plot= in

the third week of Dng
. Mxbrid lines (F7) wﬁeﬂluﬁd i'rvmn Clre cross Mesipak M BE-24F X Saber beg.

Reparding the claszification of disease response in whent hunt interaction,
some scalc designate resistant veactien if discase incidence is less than 1096,

while the susceptible reaction is characterized by showing morce than 20%. (26).
i thee Brost

This study suggested or recommmended a mew sconle for evaluntiorn
reaciion of bread whent,. This suggestion is based on the fact that factor of
primary loss is 0,925 of disenxse incidence {17), and the fact thot if thore is less
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s of that fteld is unsuitable

than §.1% icfected spikes in any wheal fekd, the
and Al-Hamdany unpublished

for food {18) wor sowing next season (Ba
data}), therefpre the modified Seusnics seale wsed in ihis invesfipafion is highly
suitable for resistance designation in Iraqgi wheat cultivars to meet the
reguirementis of registration a genetfic resources or eefeased new wheat coltivars
io the farmers by the Iragi Commitier of Registration and Releasc of
Agricalitural Cueltivars. Finally, to undersfand how bunt disease is wvery
impaortant in wheal, the production of certified wheat felds must have no more
than 7 bunted spikes per 150 m™.
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