Gilmaniella subornata, a new species for the funga of Iran
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Abstract

A fungal isolate of Gilmaniella subornata (Ascomycota, genera incertae sedis) was recovered from the crowns of
pistachio trees (Pistacia vera) in orchards of Kermanshah (Iran). The species is characterized by septate aerial hyphae,
hyaline to pale yellowish-brown conidiophores, holoblastic conidia that are globose to subglobose (9—11 pm in diam.),
and a single germ pore (0.8 um wide). Molecular analysis of ITS and beta-tubulin gene sequences confirmed the
identification. This paper provides morphological description, molecular data, and distribution of the species. This
represents the first report of G. subornata in Iran and its first global association with pistachio trees. The species shows
potential applications in industry and bioremediation due to its thermotolerance and ability to degrade organic pollutants.
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Introduction

The genus Gilmaniella Barron (Ascomycota, genera incertae sedis), established by Barron in 1964, comprises
nine species listed in the Index Fungorum and MycoBank databases [G. bambusae Umali, Goh & Hyde (1998);
G. humicola Barron (1964); G. indica Dubey, Rai, Shrivast. & Verma (2011); G. macrospora Moustafa (1975);
G. multiporosa Moustafa & Ezz-Eldin (1989); G. nyukfahii Goh, Lee & Teo (2013); G. punctiformis Sivanesan & Sutton
(1985); G. subornata Morinaga, Minoura & Udagawa (1978); and G. thermophile Qureshi & Mirza (1983)]. These species
are primarily known for their saprobic lifestyles, often colonizing decaying plant material, soil, and other organic
substrates in diverse ecological niches (Kirk et al. 2008). Gilmaniella species are of particular interest due to their
ecological adaptability and potential biotechnological applications. Many species within this genus exhibit traits such as
thermotolerance, halotolerance, and the ability to degrade complex organic compounds, making them candidates for
industrial and environmental applications (Mouchacca 2007). For instance, their enzymatic capabilities have been
explored for the production of heat-resistant enzymes, which are valuable in bioprocessing industries, and their pollutant-
degrading abilities suggest potential roles in bioremediation of contaminated soils and water (Prenafeta-Boldu et al. 2019).
In the context of plant-associated fungi, Gilmaniella species have been reported as saprobes, endophytes, and occasionally
as opportunistic pathogens, depending on environmental conditions and host susceptibility (Verma et al. 2022).
Endophytic fungi, in particular, play crucial roles in plant health, including enhancing stress tolerance, nutrient
acquisition, and protection against pathogens (Rodriguez et al. 2009). However, the association of Gilmaniella species
with economically important crops (e.g., pistachio), remains poorly documente

In Iran, the fungal diversity associated with agricultural crops is still lored, with only a few Gilmaniella

species, such as G. humicola Barron, previously reported in asseiatiqd’ w ordeum vulgare L.) (Ershad et al.
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Materials and Methods O

In December 2022, declining\Qist trees (Pistacia vera L.) exhibited cankers on their crowns in orchards of

2018). The discovery of new fungal species or novel host

Kermanshah (Iran) were sampled. Wod® pieces (3—6 mm) were cut off from the margin between healthy and dead tissue
at the canker sites; surface sterilized by sodium hypochlorite (0.5% active chlorine) for 1.5-2 min., rinsed thrice in sterile
distilled water, and blotted dry with sterile paper towel. Wood pieces were then plated on potato-dextrose-agar (PDA)
supplemented with 25 pg/mL chloramphenicol and 100 mg/L streptomycin sulfate as bacterial inhibitors, and incubated
at 25 °C for five days. Single conidial cultures of ten representative isolates of Gilmaniella, selected for molecular studies,
were grown on PDA at 25 °C in dark for five days. Total genomic DNA was extracted using the DNA extraction Kit
(Denazist Asia Co.). The ITS-1/ITS-4 and Pt2a/Bt2b primer pairs were used to amplify the ITS regions and B-tubulin

gene, respectively.

Results and Discussion

An isolate of Gilmaniella was recovered from the crowns of declining pistachio trees in orchards of Kermanshah
(Iran). The isolate exhibits septate aerial hyphae, hyaline to pale yellowish-brown or pale brown, smooth to verrucose,
measuring 1.5-5 pm wide (Fig. 1). Conidiophores arise laterally from superficial hyphae, are light brown to brown, thin,
smooth, and branched. Conidiogenous cells are hyaline to light brown, smooth, cylindrical, often inflated, and measure
5-25 x 4-6 um (Fig. 2 a-b). Conidia were holoblastic, produced singly or in clusters, hyaline to dark olivaceous-brown

or dark brown, with smooth to predominantly verrucose or spinulose surfaces, globose to subglobose, 9-11 pum in diam.,
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with a single germ pore approximately 0.8 um wide (Fig. 2 c-d). These characteristics, supported by comparisons with
specialized literature (Moustafa & Ezz-Eldin 1989, Umali et al. 1998), confirmed the isolate as G. subornata. Molecular
analysis of ITS and beta-tubulin gene sequences (GenBank accession numbers PVV162860 and PV477267, respectively)
supports this identification. BLAST analysis of the ITS sequence revealed 99% nucleotide identity with
G. subornata (MK419028) from China. The beta-tubulin sequence represents the first submission for G. subornata in
GenBank, as no prior data exist for Gilmaniella species. Inoculation of two-year-old pistachio seedlings produced no
disease symptoms, suggesting an endophytic role. A voucher specimen is deposited in the Fungal Reference Collection
of the Iranian Research Institute of Plant Protection (Tehran, Iran) under No. IRAN 5348C.

Gilmaniella subornata typically inhabits salt-marsh soils and decomposes organic matter, including plant debris,
in high-salinity, moderate-temperature environments (Mouchacca 2007). It also colonizes herbaceous plant material, such
as leaves and stems, highlighting its versatility as a saprobe and potential endophyte (Chen et al. 2020, Verma et al. 2022).
Its thermotolerance supports bioconversion at elevated temperatures, offering potential for industrial applications,
particularly in producing heat-resistant enzymes and metabolites, while its ability to degrade organic pollutants positions
it as a candidate for bioremediation (Mouchacca 2007). It has been previously reported from China, Japan, Slovakia, and
the United States (Chen et al. 2020). This study marks the first record of G. subornata for the funga of Iran and its novel
association with P. vera globally. In contrast, G. humicola is the only Gilmaniella species previously documented in Iran,
associated with H. vulgare L. (Ershad et al. 2018). This finding expands the known distribution and host range of

G. subornata, highlighting its ecological and biotechnological significance.
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Fig. 2. Gilmaniella subornata: a-b. Conidiogenous cells
[Bars = 15 pm (a), 10 um (b, d), 20 pm (c)].
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