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Abstract

This study involved the collection of samples exhibiting powdery mildew symptoms from various locations in
Kohgiluyeh and Boyer Ahmad Province. These samples were then meticulously examined to identify specific
characteristics related to various structures, such as Casmothecium (including diameter, shape, and dimensions
of appendages), sscus (shape, dimensions), ascospore (number per ascus, shape, dimensions), foot-cells of
conidiophore (shape, dimensions), and conidium (solitary or catenate formation, shape, dimensions). This
examination was conducted using multiple microscopic slides and detailed drawings of the structures were
prepared using an Olympus CH30 microscope equipped with a drawing tube. The study revealed that
Helichrysum oligocephalum represents a new host at the genus and species level for the genus Golovinomyces
in Iran. Additionally, it was noted that there were no previous reports of powdery mildew on Vicia narbonensis
in Iran. Furthermore, while some species had been previously documented in Iran, new host plants were
identified for them. For instance, Bromus hordeaceus was identified as a new host for the Blumeria graminis
species complex and Carduus pycnocephalus, Cirsium syriacus, and Jurinea carduiformis were found to be
new hosts for Golovinomyces montagnei. Additionally, Erodium glauchophyllum and E. moschatum were
identified as new hosts for Podosphaera erodii and Geranium pyrenaicum was found to be a new host for
Podosphaera fugax. These findings introduced as new hosts of powdery mildew fungi in Iran.
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Introduction

The agents responsible for powdery mildew are significant pathogens and obligatory plant parasites with a
broad host range. Identification of these agents is based on the morphological characteristics of both the
asexual stage (anamorph) and the sexual stage (teleomorph). Kohgiluyeh and Boyer Ahmad Province is
renowned for its rich vegetation diversity, which enhances the likelihood of discovering new taxa of
powdery mildews and their associated host plants. Consequently, this research focused on examining plant
samples from various locations within the province.

Numerous studies by Iranian researchers on powdery mildews have been documented in various articles,
including the works of Pirnia (2014), Sharifi et al. (2014), Mirhosseini et al. (2015), Darvishnia and Vafaei
(2018), Abbasi et al. (2019), Golmohammadi et al. (2019), Pirnia and Taheri (2020), and Darsaraei et al.
(2022). These findings have been summarized in two lists by Khodaparast and Abbasi (2009) and Ershad
(2022).

The first comprehensive monograph of powdery mildews authored by Braun in 1987 presented the names of
18 genera and 435 species. Subsequently, in 2012, after reviewing numerous samples and molecular data,
Braun and Cook accepted 16 genera and over 800 species as valid names for powdery mildews. Furthermore,
researchers from other countries have introduced new taxa and hosts through their studies. Notable among
these are the works of Braun and Mohan (2013), Thite and Kore (2014), Tam et al. (2015), and Wang et al.
(2019).

Materials & Methods

Sample Collection

Plant samples exhibiting powdery mildew symptoms were gathered from various regions in Kohgiluyeh and
Boyer Ahmad Province. Upon arrival at the laboratory, these samples underwent identification and
confirmation by a botanist.

Examination of Macro-Morphological Characteristics

Samples displaying powdery mildew symptoms were scrutinized using a Nikon stereomicroscope. Location
of fungal structures on the upper or lower surface of the leaves, density of mycelium, and the presence or
absence of cosmothecium were meticulously documented.

Preparation of Microscopic Slides, lIdentifying Micro-Morphological Characteristics, and Drawing of
Structures

Microscopic slides were meticulously prepared from different structures in 25% lactic acid. The
characteristics of these structures, including cosmothecium (diameter, type, and size of appendages around
it), ascus (dimensions, presence or absence of a base), ascospore (dimensions, shape, number per ascus),
basal cell of conidiophore (dimensions, shape), and conidium (size, shape, solitary or in chain), were
examined using an Olympus CH30 optical microscope. The dimensions of these structures were measured
using a calibrated micrometer installed on the microscope. Finally, the structures were accurately drawn
using a drawing tube attached to the microscope.
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Research Findings
Introduction of identified taxa

Blumeria graminis species complex

Fig 1. Blumeria graminis species complex (a) Casmothecium (Scale: 50 um), (b) Ascus and Ascospore,
(c) Conidiophore, and (d) Conidium

s

Fig 2. Erysiphe cruciferarum (a) Conidiophore and (b) Conidium

Erysiphe cruciferarum

Erysiphe heraclei

Fig 3. Erysiphe heraclei (a) Casmothecium, (b) Ascus and Ascospore, (c) Conidiophore, and (d) Conidium
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Fig 4. Erysiphe sp. species complex (a) Conidiophore and (b) Conidium

Golovinomyces aff. asterum
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Fig 5. Golovinomyces aff. asterum (a) Conidiophore and (b) Conidium

Golovinomyces biocellatus species complex

Fig 6. Golovinomyces biocellatus species complex (a) Casmothecium, (b) Ascus and Ascospore,
(c) Conidiophore, and (d) Conidium
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Golovinomyces aff. bolayi

Fig 7. Golovinomyces aff. bolayi (a) Casmothecium, (b) Ascus and Ascospore, (¢) Conidiophore, and (d)
Conidium

Golovinomyces montagnei

Fig 8. Golovinomyces montagnei (a) Casmothecium, (b) Ascus and Ascospore, (¢) Conidiophore, and (d)
Conidium
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Golovinomyces sp.

Fig 9. Golovinomyces sp. (a) Casmothecium, (b) Ascus and Ascospore, (¢) Conidiophore, and (d) Conidium

Neoerysiphe galii

Fig 10. Neoerysiphe galii (a) Casmothecium, (b) Ascus and Ascospore, (c) Conidiophore, and (d) Conidium

Neoerysiphe nevoi

Fig 11. Neoerysiphe nevoi (a) Casmothecium, (b) Ascus and Ascospore, (¢) Conidiophore, and (d) Conidium
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Podosphaera dipsacacearum

Fig 12. Podosphaera dipsacacearum (a) Casmothecium, (b) Conidiophore, and (c) Conidium

Podosphaera erigerontis-canadensis

N
N

Fig 13. Podosphaera erigerontis-canadensis (a) Casmothecium, (b) Ascus and Ascospore, (¢) Conidiophore,
and (d) Conidium

Podosphaera erodii

Fig 14. Podosphaera erodii (a) Casmothecium, (b) Ascus and Ascospore, (c) Conidiophore, and (d) Conidium
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Podosphaera fugax

Fig 15. Podosphaera fugax (a) Casmothecium, (b) Ascus and Ascospore, (¢) Conidiophore, and (d) Conidium

Discussion of Results & Conclusion

The discovery of Bromus hordeaceus L. as a new host for Blumeria graminis in Iran is noteworthy.
Additionally, the absence of reports of powdery mildew on Vicia narbonensis L. in Iran has led to the
introduction of Erysiphe sp. as the causal agent due to insufficient information.

Symphyotrichum subulatus Michx., a member of the tribe Astereae (Asteraceae), has been associated with
Golovinomyces asterum as the causal agent of powdery mildew as indicated by Takamatsu et al. (2013).
Furthermore, Golovinomyces bolayi has been previously reported in Iran on Lactuca tuberosum Jacq. (Pirnia
and Taheri 2020). Its host range within the Asteraceae is limited to members of the tribe Cichorieae (Braun
etal., 2019).

The plant genera Carduus L., Cirsium Mill., and Jurinea Cass., which belong to the tribe Cardueae
(Asteraceae), have been identified as new hosts for G. montagnei in Iran. Similarly, Helichrysum
oligocephalum DC., a member of the tribe Gnaphalieae (Asteraceae), was examined in this research.
Although the exact taxonomic position of the powdery mildew agent on Gnaphalieae is unknown, the
sample was categorized under the name of Golovinomyces sp.

Furthermore, Neoerysiphe galli and Neoerysiphe nevoi were new records for mycobiota in Kohgiluyeh and
Boyer-Ahmad Province. Additionally, Erodium glaucophyllum (L.) L Her. and Erodium moschatum (L.) L
Her. were identified as new hosts for Podosphaera erodii, while Geranium pyrenaicum Burm.f. was also
considered a new host for Podosphaera fugax in Iran.
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Figure 1- Blumeria graminis species complex (a): Casmothecium (Scale: 50 pm) (b): Ascus and Ascospore (c): Conidiophore
(d): Conidium (b-d: Scale: 25 pum).
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Figure 4- Erysiphe sp. species complex (a): Conidiophore (b): Conidium (Scale: 25 pm).
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Golovinomyces aff. asterum (Schwein.) U. Braun (2012)
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Figure 5- Golovinomyces aff. asterum (a): Conidiophore (b): Conidium (Scale: 25 pm).

Golovinomyces biocellatus (Ehrenb.) Heluta (1988) species complex
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Figure 6- Golovinomyces biocellatus species complex (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore
(d): Conidium (Scale: 25 pm).

Golovinomyces aff. bolayi S. Takam., Lebeda & M. Gotz. (2019)
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Figure 7- Golovinomyces aff. bolayi (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore (d): Conidium (Scale: 25 um).

Golovinomyces montagnei U. Braun (2012)
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Figure 8- Golovinomyces montagnei (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore (d): Conidium (Scale: 25 pm).
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Figure 9- Golovinomyces sp. (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore (d): Conidium (Scale: 25 um).

Neoerysiphe galii (S. Blumer) U. Braun (1999)
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Figure 10- Neoerysiphe galii (a): Casmothecium (b): Ascus and Ascospore (c¢): Conidiophore (d): Conidium (Scale: 25 pm).
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Neoerysiphe nevoi Heluta & S. Takam. (2010)
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Figure 11- Neoerysiphe nevoi (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore (d): Conidium (Scale: 25 pum).

Podosphaera dipsacacearum (Tul. & C. Tul.) U. Braun & S. Takam. (2000)
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Figure 12- Podosphaera dipsacacearum (a): Casmothecium (b): Conidiophore (c): Conidium (Scale: 25 pm).
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Podosphaera erigerontis-canadensis (Lev.) U. Braun & T. Z. Liu 2010
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Figure 13- Podosphaera erigerontis-canadensis (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore (d):
Conidium (Scale: 25 pm).
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Podosphaera erodii (Durieu & Mont.) U. Braun & S. Takam. (2000)
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Figure 14- Podosphaera erodii (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore (d): Conidium (Scale: 25 pm).

Podosphaera fugax (Penz. & Sacc.) U. Braun & S. Takam. (2000)
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Figure 15- Podosphaera fugax (a): Casmothecium (b): Ascus and Ascospore (c): Conidiophore (d): Conidium (Scale: 25 pum).
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