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ABSTRACT

Host reaction of 24 Iraqi registered and released wheat cultivars along
with 34 hybrid lines [F6 of (Mexipak X R-24) X Saber beg with the causal agents
of wheat bunt (Zilletia tritici and T. laevis) were investigated. The seeds were
inoculated with teliospores (0.5 g/100gm wheat seeds) and planted in wet soil at
Tuwaitha and Zuffrania Experimental Stations in 2005-2007 seasons. Data of
disease responses of Iraqi cultivars revealed that almost all the Iraqi bread wheat
cultivars including the landrace cultivars such as Abo-Ghraib, Tamoz 2, IPA 99,
Latifiya and Iraq are highly susceptible. Disease incidence of these cultivars
ranged from 71.83 to 33.25%. However, Mexipak, Salii and Waha- Al-Iraq
showed moderate susceptible to susceptible reactions. Similar results were
observed on the hybrid lines, where 29 are highly susceptible, 4 are susceptible
and one line showed moderate susceptible reaction. Thus, the percentages of
disease response of the tested wheat genotypes were, 87.04, 7.41, 3.70, and 1.85
for highly susceptible, susceptible, moderate susceptible and resistant reactions
respectively, based on slightly modified scale suitable for Iraq.

INTRODUCTIN

Wheat bunt or common bunt or stinking smut or hill bunt or covered
smut is a seed-born disease incited by two species of Tilletia, 7. tritici (Bjerk.)
Wint. (Syn. 7. caries) and T. laevis Kithn (Syn. T. foetida. 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"
century, and by 1807, a microorganism was associated with its cause for the first
time (25). Despite the huge using of seed dressing fungicide for disease control in
particular in the developing countries, the disease continuously produce
important quantity and quality yield losses, when fungicides were not used or
were not correctly applied (2, 6, 19). The secondary loss caused by this disease is
due to grain contamination with toxic bunt spores (16). Therefore, 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 (8). In
contrary to loose and flag smut of wheat, bunt infected spikes are 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 coat are completely
replaced by teliospores of the causal agent. During harvesting or spike threshing,
bunt balls always break and millions of teliospores contaminated the healthy
seeds in particular the seed hairs. Thus, if such seeds are sown, teliospores will
germinate and infect the coleoptiles (18, 25).

In Iraq, wheat bunt has been investigated in many studies since 1953 (1).
Most the reported studies were concentrated on disease control (3, 5,9, 11, 12).
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However, field survey on landraces wheat cultivars was thoroughly investigated
during 1990s (2, 4, 13). Recently, heavy incidences are always observed in
farmers fields in particular the fields sown by farmers seeds which had been
Stored from the previous season without any treatment. In contrary to 1980s and
1990s, bunt infections were observed in wheat fields of Middle and Southern
regions (4). Therefore, wheat bunt should be considered in Iraq and wheat seeds
must be treated before sowing. This unusual observation might due to a critical
change in the pathogen virulence or to the host reaction of the landrace cultivars.
Therefore, this present paper represents the first step of a comprehensive
investigation on the host: pathogen interaction by studying the disease response
of the Iraqi cultivars and available wheat accessions to the bunt causal agents.

MATERIALS AND METHODS

Foundation seeds of 24 Iraqi registered or released wheat cultivars from
our collection along with 34 hybrid lines of (Mexipak X R-24) X Saber beg were
artificially inoculated with teliospores of a mix population of bunt causal agents
(T. tritici and T. laevis) obtained from Mousil wheat fields and have been used as
inocula for many seasons in Baghdad Region. The inoculum's level used was 0.5
gm teliospores/100gm of wheat seeds (16). Three experiments were conducted in
Tuwaitha and Zuffrania Experimental Stations during 2005-2007. Inoculated
seeds of a genotype/station were sown in three replicates of 1 m row/each using
Randomized Block Design. Field plots carrying the experiments were irrigated
48 hrs prior to sowing date. Therefore, all the inoculated seeds were sown in wet
soil during the third week of December. To avoid inoculum leaching from the
seeds, the field plots were irrigated when more than 75% of the seedlings were
emerged. Bunt incidence was calculated as a percent of diseased spikes in each
replicate.Szunics scale (24) for disease response with slight modification might be
very suitable in Iraq. The scale depends on the number of infected spikes from
the total spikes counted as follows: infected spikes 0.0= very resistant, o0.1-5.
0= resistant, 5.1-10.0= moderately resistant, 10.1-20.0= moderate susceptible
instead of (10.1-30.0 in Szunics scale), 20.1-30 susceptible, and 30.1-100= very
susceptible. The data of disease incidence for each station /season were
statistically analyzed (23).

RESULTS AND DISCUSSION

Since bunt causal agents either T.fritici or T. laevis enters the seedling
coleoptiles before emergence (14, 21, 25), long lasting emergence period due to
late sowing dates i.e. time from seed sowing to seedling emergence, is highly
favored infection process (14, 21). The most favorable condition for bunt
infection found in this investigation was 10 to 12 days from seed sowing. This is
very common when the sowing date is in the third week of December. Data of
host reaction of the cultivated wheat cultivars (Table 1) obviously reflected the
susceptible reaction of all cultivated Iraqi wheat cultivars. Disease incidences
were ranged from 71.83 to 19.4%, while the lowest incidence (2.62%) was found
on the durum cultivar (Om-Rabee). Our results are highly different from that
reported by Shams Allah (22), in particular the disease responses of wheat
cultivars Tamoz 2, Iratom, Iraq, and Noor. Shams Allah in his MSec.Thesis
reported that the disease incidences for these four cultivars were 5.35, 8.85, 10.39
and 16.57% respectively, therefore he characterized both Tamaze 2 and Iratom
as bunt resistant cultivars. These low incidences of these cultivars could be due to
early sowing (During November) where the soil temperature was higher than
that occurred during the sowing date used in this investigation. However, the
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high infection types observed on all tested wheat cultivars regardless their

origins (Some of them like Abo-Ghraib 3, IPA 99, Hashimiya and Noor were

introduced from ICARDA and CIMYIT); raise a very big question on the

pathogen population in Iraq.

Table 1: Disease Incidence of Bunt causal a!‘;ents on Iraqi wheat cultivars
following artificial inoculation of the seeds.

Percentages of Infected Spikes at Means of
Tuwaitha Tuwaitha Zuffrania Incidences % an
2005-2006 2007-2008 2007-2008 Disease Response
Tamoze 2 57.14 48.16 55.0 53.43 HS
Tamoze 3 ¥1:72 49.60 50.0 57.10 HS
Abo-Ghraib 3 64.50 78.00 73.0 71.83 HS
Tel-Afar 3 42.10 46.16 40.5 42.92 HS
1PA 99 34.65 51.16 48.0 44.60 HS
Latifivah 40.0 62.83 53.0 51.94 HS
Irag (Qaied) 43.92 26.33 29.5 33.25 HS
Qor (Melad) 34.88 39.66 42.0 38.84 HS
Ashor (Tahadi) 57.66 49.76 55.30 54.24 HS
Hashimiya 60.22 75.66 71.50 69.12 HS
Noor 46.0 38.00 38.00 40.66 HS
Sawa 63.00 59.00 72.5 64.83 HS
Madaien (Nida) 66.00 46.33 50.0 54.11 HS
Babil 113 16.28 31.93 42.00 30.07 HS
Adnanyia 49.33 54.00 46.00 49.77 HS
Salii 30.50 29.30 15.60 25.13 S
Furat’ 35.83 40.0 31.50 35.77 HS
Dijla’ 34.33 29.67 42.0 35.33 HS
Iratom 32.25 26.33 48.5 35.69 HS
Saber Beg 51.83 - - 51.83 HS
Mexipack 29.16 19.5 23.1 23.92 S
Faris - 15.10 12.7 13.9 MS
Om- Rabee 4.6 1.0 2.27 2.62 R
Waha AL-Iraqg 14.0 23.33 20.89 19.40 MS
LSD 0.05 10.14 13.70 15.45 -

1. Inoculated seeds (0.5 gm spores/100g seeds) were sown in wet soil.

2. A modified scale was used to evaluate disease response were, 0.0= highly resistance, 0.1-5.0 = resistance,
5.1-10.0 = Moderate resistance, 10.1-20.0 = Moderate susceptible, 20.1-39.0 = Susceptible and more than
30% reflect highly susceptible reaction.

" In Germany, out of 52 spring wheat cultivars tested in 2001 and 2002,
more than 50% of them showed bunt incidence less than 1% while the highest
incidence was 36% (15). Therefore, searching and or identification effective Br
resistant genes against endemic pathogen virulences in Iraq is very urgent need
in Iraq in order to start a breeding program for bunt resistance in wheat. Such
program will be very useful in Iraq since all the landraces cultivars are highly
susceptible. Moreover, such program will prevent any outbreak in bunt disease
in the following seasons. The Ministry of Agricultural through the Faculty of
Plant Protection, for the time being, should supply the Agricultural Directorates
in Iraqi Provinces and Cities a very effective fungicide to treat the seeds of the
small farmers before sowing them again.

Unfortunately, the host reactions of nearly most selected hybrid lines
showed similar results as tabulated in Table (2) of 34 drought tolerant promising
lines, 85.3% (29 lines) showed highly susceptible reaction and 11.7% (4 lines)
were susceptible, while one hybrid line (718) could be considered as a moderately
susceptible line (Table 2). Meantime a new promising resistant source of bunt
disease (no infected spikes) is now under investigation (Al-Hamdany unpublished
data).
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The differences in bunt prevalence or incidence from season to another
season observed in this investigation as showed in table 1 and 2 is a common
phenomenon due to many changeable factors (7), i.e. soil moisture and
temperature conditions at the time of seed germination. Cool soil temperatures
between 5 to 10°C favor infection process while, 15°C might led to disease escape
(18) Disease incidence of wheat bunt in the field trials varied between 0% and
38.7% and in the greenhouse between 52.9 and 100% (10). Polisenska et al. (20)
reported severe infection on spring wheat cultivars in one season, but the
infection was negligible in the next.

Table 2: Disease response of 34 wheat hybrid lines to bunt causal agents

following artificial inoculation during 2005-2008 seasons in Tuwaitha and
al- Zuffrania Stations.'

Wheat Percentages of Infected Spikes at Means of Disea§e
Genotypes Tuwaitha Tuwaitha Zuffrania Incidence % and Disease
2007-2008 2007-2008 2007-2008 Response
603 44.44 47.97 51.51 47.97 HS
605 70.9 61.00 64.00 65.56 HS
606 62.0 62.81 59.80 61.53 HS
609 - 38.93 42.80 40.86 HS
610 66.94 40.33 42.2 49.82 HS
612 76.63 24.43 26.50 42.52 HS
613 39.80 35.30 36.40 37.16 HS
015A 80.8 67.98 75.10 74.52 HS
615B 63.96 41.90 42.40 49.42 HS
619 91.40 67.16 64.50 74.35 HS
621 59.30 47.73 49.30 52.11 HS
624A 74.50 58.30 64.30 65.7 HS
628 38.00 28.76 29.00 31.92 HS
630 12.5 27.13 25.0 21.54 S
633A 79.0 44.45 46.50 56.65 HS
633B 26.90 26.10 27.10 26.7 S
643 69.4 27.30 29.60 42.1 HS
649 50.60 52.80 61.20 54.86 HS
702 82.67 38.50 46.4 55.85 HS
704 86.67 78.56 83.2 82.81 HS
705 22.22 48.23 45.10 38.51 HS
707 21.20 50.70 42.60 38.16 HS
708 34.24 25.76 28.3 29.43 S
709 38.15 54.06 46.20 46.13 HS
710 35.18 51.26 47.0 44.48 HS
711 74.00 41.30 46.20 53.83 HS
712 50.40 54.36 48.4 51.05 HS
713 66.30 22.50 45.7 44.83 HS
714 58.53 33.33 35.0 42.28 HS
715 34.70 46.4 - 40.55 HS
718 21.73 18.16 19.72 19.87 MS
719 94.00 87.76 91.20 90.98 HS
720 93.25 63.44 39.4 65.36 HS
721 29.73 23.37 29.52 27.54 S
LSD 0.05 6.80 Z.11 12.40 -
1. Contaminated seeds (0.5 g teliospores/100g wheat seeds) were sown in 48hrs pre-irrigated field plots in

the third week of December every season.
2. Hybrid lines (F7) were selected from the cross Mexipak X R-24 X Saber beg.

Regarding the classification of disease response in wheat bunt interaction,
some scale designate resistant reaction if disease incidence is less than 10%,
while the susceptible reaction is characterized by showing more than 40% (26).
This study suggested or recommended a new scale for evaluation the host
reaction of bread wheat. This suggestion is based on the fact that factor of
primary loss is 0.925 of disease incidence (17), and the fact that if there is less
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than 0.1% infected spikes in any wheat field, the seeds of that field is unsuitable
for food (18) nor sowing next season (Bashir and Al-Hamdany unpublished
data), therefore the modified Szunics scale used in this investigation is highly
suitable for resistance designation in Iraqi wheat cultivars to meet the
requirements of registration a genetic resources or released new wheat cultivars
to the farmers by the Iraqi Committee of Registration and Release of
Agricultural Cultivars. Finally, to understand how bunt disease is very
important in wheat, the production of certified wheat fields must have no more
than 7 bunted spikes per 150 m’.
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