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Fig. 1. Field symptoms of dwarf bunt on barley in the Irdemousa region (suburbs of Sarein), 2022.
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Fig. 3. Micrograph of teliospores of dwarf bunt of barley (Tilletia controversa) (400x magnification).
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Fig. 2. A comparison of a healthy barley plant and a plant infected with dwarf bunt (Tilletia controversa), along with kernels
infected with teliospores of the causal agent. Irdemousa, Ardabil province.
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Dwarf bunt, caused by the fungus Tilletia controversa Kihn, is a significant quarantine disease in many countries.
This disease primarily attacks wheat, with yield losses reported to be up to 75% under severe infestation conditions
(Gao et al., 2014). Previously reported hosts for this pathogen have mainly been wheat and some other gramineous
plants such as rye and wild oats. During surveys in the 2021-2022 and 2022-2023 growing seasons, symptoms of
dwarf bunt were unusually observed on barley (Hordeum vulgare L.) in fields of the Irdemousa region, Sarein
county, Ardabil province. The symptoms included severe plant stunting (1/3 to 1/2 the height of healthy plants),
increased tillering, wider spikes, more open glumes, and the formation of somewhat rounded seeds compared to
healthy plants. Ultimately, the seed contents were replaced by masses of dark brown teliospores with a distinct odor
of rotten fish (Figures 1 and 2). Microscopic examination of infected samples collected from the fields, along with
comparison of the spore morphological characteristics with authoritative sources (Ershad, 2001; Gao et al., 2014),
confirmed the presence of the fungus T. controversa as the causal agent. The characteristics of the isolated
teliospores included spherical to subspherical shape, light to dark brown color, thick wall with a gelatinous sheath,
reticulate surface, and a size range of 17 to 23 um (Figure 3), which fully matched the reference descriptions. This
fungus, commonly known as the causal agent of dwarf bunt of wheat, was first reported from wheat in Iran in 1986
(Bamadadian, 1993). However, concerning dwarf bunt on barley, only a report indicating the presence of the disease
around Tehran and Qom provinces exists, and no report of its damage on barley was available beforehand (Ershad,
2009). Therefore, this report serves as the first official documentation of damaging dwarf bunt disease on barley,
holding significant epidemiological importance and acting as a warning for barley fields adjacent to infected wheat
areas. In field assessments, disease severity in some fields was estimated at up to 30%, with noticeable yield
reduction observed. Analysis of the region's climatic conditions indicated that low soil temperature (below 8°C) at
seed germination was a contributing factor to disease development. The dwarf bunt pathogen is closely related to the
agent of common bunt of wheat and is predominantly limited to high-altitude areas with prolonged winter snow
cover. Historically, the disease has only been reported from wheat hosts and is considered a quarantine pest in many
countries, including the United States (Forster et al., 2022). Consequently, the expansion of the host range to barley
underscores the need for more detailed investigation of the plant-pathogen relationship and assessment of the
potential emergence of new races.For disease management, the use of certified pathogen-free seed, seed treatment
with systemic fungicides such as difenoconazole (e.g., Dividend®), deep ploughing to bury infected residues,
adherence to optimal planting dates to avoid cool soil conditions at germination, and continuous monitoring of
suspected fields are considered effective strategies (Bockus et al., 2010; Yahyaoui et al., 2003). The fungicide
difenoconazole also has efficacy against diseases like take-all and some root rots in cereals (Sundin et al., 1999).
Given the fungus's ability to persist in soil for extended periods and its seed-borne nature, it is crucial to avoid
replanting seed produced in heavily infected fields, or to ensure proper seed disinfection if necessary. Furthermore,
awareness campaigns for farmers and relevant executive bodies are essential for controlling the spread of the disease
to neighboring areas.
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