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Fungal-based biofungicides: from a niche market to a widespread use
llaria Pertot
Center Agriculture Food Environment, University of Trento, Italy, ilaria.pertot@unitn.it

In recent years there has been much discussion worldwide about the need to replace synthetic chemical active ingredients in
plant protection products with low-impact biological alternatives. Although the first fungicides based on antagonistic
microorganisms were developed more than thirty years ago and a lot of research has been done, microbiological fungicides are still
very far from a widespread use by farmers. The reasons for such a slow change are many and often interrelated. For some time, the
European Union has, on the one hand stimulated the research and development of microbiological fungicides, and on the other has
made the authorization process for placing them on the market very difficult. Recently, however, this dichotomy seems to have
been partially overcome, as demonstrated by the high number of commercial products placed on the market. However, there are
not only regulatory reasons, but also technical and economic ones, linked for example to inconsistent efficacy, difficulty in their
use and costs. However, there is an additional risk linked to the low attractiveness of the practical experimentation of these products,
which is scarcely recognized in the researcher’s career by the current research evaluation system present in many countries and
therefore may possibly discourage research in this area in the long run. For a faster development of biofungicides based on
microorganisms it will therefore be necessary to work on research, but also on the creation of a favourable environment for their
commercialization and use.
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Evolution of Gasteromycetes: insights from an 8400-species megaphylogeny and studies on the
polymorphic “Tiger Sawgill”, Lentinus tigrinus.

David Hibbett
Biology Department, Clark University, Worcester, Massachusetts USA, DHibbett@clarku.edu

Some of the most unusual fruiting bodies in Fungi are those of gasteromycetes, such as puffballs, stinkhorns, and truffles. Prior
to the advent of molecular phylogenetics, the phylogenetic placements of many gasteromcyetes were obscure. We constructed a
“megaphylogeny” of 8400 species and resolved 123 unique origins of gasteroid forms. Nevertheless, we still lack an understanding
of the developmental mechanisms and microevolutionary processes involved with evolution of gasteromycetes. To close this gap,
we are studying fruiting body development and evolution in the polymorphic mushroom Lentinus tigrinus. This unique species
exhibits two radically different phenotypes: (i) an agaricoid form, which has exposed gills and releases spores into the air; and (ii)
a gasteromycete-like secotioid form, in which the gills are covered by a layer of tissue that traps spores within the fruiting
body. Lentinus tigrinus occurs in North America and Eurasia, but the secotioid form is limited to North America. Both forms are
mating compatible and can be found side by side throughout North America. To resolve the genetic basis of the secotioid form, we
are sampling two populations, one in Massachusetts and another in Illinois, which we will use for a genome-wide association study
(GWAS). We suggest two hypotheses that could account for the occurrence of the secotioid/agaricoid polymorphism in L.
tigrinus in North- America: (i) the secotioid form is under positive selection, and the current polymorphism reflects an ongoing
selective sweep; and (ii) the secotioid and agaricoid forms are maintained by balancing selection. Both hypotheses are related to
the ecological habit of L. tigrinus and its unusual association with water, which will be discussed in our presentation.
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Recent advances in biogeography of soil fungi
Mohammad Bahram
Swedish University of Agricultural Sciences (slu), Sweden, bahram@ut.ee

Fungi play key roles in many ecosystems by functioning as key decomposers of organic matter and as important pathogenic
and mutualistic symbionts. Recent advances in molecular methods have greatly facilitated the identification and biogeographic
studies of fungi. In my talk, I will discuss our recent findings on the global distribution of soil fungi, including the foll owings: i)
there is a global latitudinal gradient in the diversity distribution of fungi; ii) climatic factors such as precipitation and soil
properties contribute to shaping the biogeographic patterns of soil fungi; iii) compared to plants and animals, fungi show relatively
a weaker island effect.

Fungi for better life and safe planet 21 ool oyl g 5 (S5 sl oz, 8



02230-88753 +YYY+—AAYOY

Special code: (olaisl oS ;

SC

G orld Sciencs Citation C

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

Genotyping-by-sequencing for analysis of the genetic variation of Podosphaera xanthii, incitant of
cucurbit powdery mildew

Yiwen Xiang', Andrew N. Miller’, Mohammad Babadoost'

1. Department of Crop Sciences, University of Illinois, Urbana, Illinois 61801, USA, babadoos@jillinois.edu
2. lllinois Natural History Survey, University of lllinois, Champaign, Illinois 618203, USA

This research was conducted to identify species causing powdery mildew on cucurbits and to determine genetic variations
among isolates of the pathogen. We collected 109 isolates from six cucurbit species hosts ( Cucumis melo, Cucumis sativus,
Cucurbita maxima, Cucurbita moschata, Cucurbita pepo, and Lagenaria siceraria)in California, Illinois, Indiana, Michigan, New
York, Texas, Washington, and Wisconsin in the United States and in Italy. By sequencing the internal transcribed spacer region of
the nuclear rDNA of these 109 isolates, Podosphaera xanthii (synonym: Sphaerotheca fuliginea) was found as the only species
causing powdery mildew on cucurbits in the United States. Genotyping-by-sequencing was applied to these 109 isolates to
investigate their genetic diversity, which showed a trend of isolates clustering from New York and Italy. In addition, the virulence
of 36 isolates was compared and a significant difference (P< 0.0001) was found among them. Furthermore, results of the virulence
tests of 28 isolates from Illinois showed significant effects of collection years, hosts, and locations on the virulence of the isolates.
Golovinomyces cichoracearum has also been reported a causal agent of cucurbit powdery mildew in Europe.
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The importance of a stable Aspergillus and Penicillium taxonomy in food mycology
Jos Houbraken
Westerdijk Fungal Biodiversity Institute, Uppsalalaan 8 3584 CT Utrecht, the Netherlands, j.houbraken@wi.knaw.nl

Mild preservation protocols, often in combination with controlling fungal contamination, are utilized to combat fungal spoilage.
Ideally, a preservation system should be effective against all spoilage fungi, but most (novel) preservation protocols tend to be
species specific. Besides this interspecific variation, also intraspecific variation occurs, and food preservation becomes even more
challenging when considering intra-strain variation, e.g., the heterogeneous character of conidia in their stress resistance and
germination capacity. This inter- and intraspecific variation also impacts taxonomic studies Accurate identification remains
important for effective communication and recognition of unique properties and traitsassociated with specific fungal species. While
species delimitation appears to be clear-cut, studies in Aspergillus reveal that species boundaries become more robust and accurate
with an increased understanding of variability. When including this variability in taxonomic studies, new species are discovered,
but also known food spoilage species changed name. In this presentation, the extent of heterogeneity at the inter- and intraspecific
level, in relation of food spoilage and taxonomy, will be discussed. Needlessly to say, strain collections play a crucial role in these
studies.
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Evolution of human-pathogenic and opportunistic fungi
Sybren de Hoog

Radboudumc-CWZ Centre of Expertise for Mycology, Nijmegen, and Foundation Atlas of Clinical Fungi, Hilversum, The
Netherlands, Sybren.deHoog@radboudumc.nl

Of the millions of extant fungi, only about 800 species have been proven to be able to cause infections of humans and other
vertebrates. The great majority of species is however not designed to invade living animal tissue. True pathogenicity is ecologically
defined as having a strategy which delivers a competitive advantage for the fungus, leading the higher fitness of the species. A
number of fungal groups with their prevalent type of infection in humans will be compared. It is noted, that severe infection is not
favourable for the host, but neither for the fungus. Consequently, well-adapted pathogens evolve towards decreased virulence.
Severe infections usually either have a zoonotic origin, or are the result of immune defects of the host. For appropriate
understanding of the interaction of host and fungus, environmental studies are required. We started a new journal, One Health
Mycology, to draw attention to this neglected field.
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Recent developments in systematics of fungi infecting skin and nails

Richard Summerbell, James Scott

Sporometrics, Toronto, Ont., Canada, rsummerbell@sporometrics.com

The biosystematics of fungi infecting skin and nails have been radically improved in recent years by sequence-based
analyses. At the same time, population patterns within the infectious agents have been changing. The emergence of Trichophyton
indotineae (previously Trichophyton mentagrophytes ITS Type VIII) as a frequently therapy-resistant agent of mostly mid-body
tineas (tinea corporis, tinea cruris) was first seen in northern India, but is now being seen in returning travellers from India all over
the world, and to a limited extent among their local contacts. Although authoritative diagnosis of this fungus is via sequencing of
the whole internal transcribed spacer (ITS) region of the ribosomal rDNA, presumptive identification is strongly indicated by the
combination of no or very low level urease activity in the Christensen’s urea test, lack of hair perforation, isolation as a heavily
sporulating. low-velvety colony often bearing some macroconidia among the profuse microconidia, and isolation from the body
sites mentioned. If clinical data are available, often florid and widespread infections are seen to be involved. Resistance to
terbinafine and sometimes to azole antifungals may be seen in vivo or in vitro. Additional newly recognized, or re-recognized
dermatophyte species in the T. mentagrophytes complex that can be authenticated by ITS sequencinginclude T. eriotrephon, which
has reddish colony reverse, no macroconidia and no spiral appendages, and the so far uniquely Iranian T. persicum, which has a
yellowish reverse, few microconidia, no macroconidia, and no spirals.
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Fungal interactions and co-adaptation in the plant phyllosphere
Eva H. Stukenbrock

Environmental Genomics, Botanical Institute, CAU Kiel and MPI for Evolutionary Biology, Plon, Germany,
estukenbrock@bot.uni-kiel.de

Plants are associated with a variety of microorganisms. Some microbes are highly specialized to a plant-associated lifestyle and
play a detrimental role in plant health by promoting growth or conferring disease. In spite of their fundamental importance, we
know surprisingly little about the ecology of these microbial species. We use the fungal grass pathogen Zymoseptoria spp as a
model system to study fungal evolution in the context of molecular interactions with the host and the plant-associated microbiota.
Species of Zymoseptoria infects the phyllosphere of a variety of different grass hosts. The species Z. tritici has co-evolved with
wheat during domestication and provides an excellent model system to study fungal adaptation. Genome and transcriptome analyses
have elucidated how host specialization of this pathogen has involved the acquisition of adaptive substitutions in genes encoding
secreted proteins as well as changes in gene expression. So far, we have considered the host as a main driver of adaptive evolution
in the pathogen, however in the phyllosphere the pathogen not only interacts with host-produced molecules, but also with the host-
associated microbiota. To understand the contribution of plant microbiota in adaptation of pathogens, we have set out to study the
interactions of Zymoseptoria pathogens with the microbiota of different grass hosts. We have used amplicon sequencing to
characterize the impact of pathogen invasion on microbial composition in susceptible and resistant hosts. Moreover, we have
generated a collection of endophytic bacteria and fungi from different wheat cultivars and species to test hypotheses concerning
pathogen-microbiota interactions. We find evidence that Z. tritici actively suppresses antagonistic bacteria during colonization of
susceptible hosts, however a resistant wheat cultivar hosts bacteria with strong pathogen suppressing effects, possibly contributing
to the defense response. Intriguingly, we show genetic variation in microbial interactionsamong Z. tritici isolates possibly reflecting
adaptation to different host microbiota.
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Molecular biodiscovery with Dothidiomycetes: highlights and achievements
Allan Patrick G. Macabeo

Laboratory for Organic Reactivity, Discovery and Synthesis (LORDS), Research Center for the Natural and Applied Sciences,
University of Santo Tomas, Espafia Blvd., 1015 Manila

Monophyletic Ascomycota is considered to be one of the diverse and distinct assemblage in the fungal kingdom. Though many
fungal isolates have been reported to possess interesting bioactivities, there still remain less explored fungal taxa for finding
potential lead compounds for drug discovery. The ascomycete class Dothideomycetes comprises a highly diverse range of fungi.
The number of species in this class discovered to date is steadily rising in number due to increasing studies in microfungi thriving
in a variety of aquatic and terrestrial ecological systems. The literature reports rich data showcasing secondary metabolites from
Dothideomycetes with profound biological activities. Our explorations on several representative novel taxa under this class such
as species of the genera Sparticola (Sporormiaceae), Pseudolophiostoma (Lophiostomataceae) and Pseudopalawania
(Palawaniaceae) allowed the isolation, purification, identification and biological assessment of secondary metabolites with novel
skeletons and biogenetic origins. Most of the compounds represent structures plausibly stemming from polyketide-derived natural
products such as highly oxidized spiroketal bisnaphthalenes, phenalenones, tetrahydroxanthonesand cytochalasans. Most exhibited
cytotoxic, F-actin network disruption, antimicrobial, and lipase and a-glucosidase inhibitions. Our results show the importance of
exploring novel fungal taxa of the class Dothideomycetes for mining compounds with biological properties.
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Exploring novel fungal species for bioactive metabolites combating antibiotic-resistance by microbial
pathogens

Sherif S. Ebada,*? Esteban Charria Giron,'* Jan-Peer Wennrich,® Patcharee Pripdeevech,!* Soleiman E.
Helaly,' Yasmina Marin-Felix,>®* Marc Stadler®®

1. Department Microbial Drugs, Helmholtz Centre for Infection Research, Inhoffenstrasse 7, 38124 Braunschweig, Germany,
sherif.elsayed@helmholtz-hzi.de

2. Department of Pharmacognosy, Faculty of Pharmacy, Ain-Shams University, 11566 Cairo, Egypt.

3. Departamento de Ingenieria Bioquimica, Facultad de Ingenieria, Universidad Icesi, Calle 18 No. 122-135, Cali 760031,
Colombia

4. School of Science, Mae Fah Luang University, 57100, Chiang Rai, Thailand.

5. Institute of Microbiology, Technische Universitat Braunschweig, Spielmannstrale 7, 38106 Braunschweig, Germany.

During the last two decades, an increasing number of bacterial pathogens exhibited antimicrobial resistance against approved
anti-infective drugs. The irresponsible, inappropriate and immense usage of antibiotics, not only for human but also for veterinary
medicines and in agriculture as well, aggravated the drawbacks of antimicrobial resistance in humans. Therefore, new approaches
to combat multi-drug resistant microbes become an emergent need. The German Antibiotic Resistance Strategy (DART2020)
recommended a collective global cooperation between various medical and agricultural fields through the surveillance of their
antibiotics consumption. Other approaches are also required to reverse the multi-drug resistance in human pathogens and/or to
regenerate the potency of current antibiotics. Biofilms are microbial networks enabling pathogens to withstand hostile living
conditions including the contact to antimicrobial agents. Therefore, biofilm inhibition is considered as a plausible alternative to
resensitize multi-drug resistant pathogens. Based on the fact that fungi and biofilmforming bacteria grow in moist habitats, the
former may have developed competitive mechanisms to.demolish bacterial biofilm via biosynthesizing secondary metabolites with
biofilm inhibitory activity. The unneglectable emergence of biofilm-associated resistance against antimicrobials encouraged
researchersand fellows at Helmholtz Centre for Infection Research (HZI, Braunschweig, Germany) to valorize their efforts toward
exploring novel fungal species from unconventional sources for new and/or novel secondary metabolites with potential antibiofilm
activity. In the course of our ongoing research at HZI, several new fungal species were explored including those derived from soils,
insects and nematodes that afforded various compounds belonging to a vast array of chemical scaffolds and they were all screened
for their potential bioactivities as cytotoxic, antimicrobial and biofilm inhibitors with some of them revealed significant
bioactivities.
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Fungal natural products, a promising source for discovery of anti-biofilm compounds

A. Narmani
Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran. Abolfazl. narmani2@gmail.com

Today, the emergence of drug-resistant pathogens, drug-resistant cancer cells and occurrence of various side effects for the
currently available drugs is a problem of medical concern. In the last two decades, the problem has intensified with the emergence
of multidrug resistance.in many pathogens that cause human diseases. Biofilms infections are serious problems in overcoming
fungal and bacterial drug-resistant pathogens. A biofilm is a microbial community attached to a surface and enclosed in a matrix
of extracellular polymeric substances. According to the World Health Organization (WHO), more than 80% of bacterial infections
are related to biofilm. This organization has recently mentioned the emergence of multidrug resistance among various pathogens
as a major global threat, and pointed out that if there is no solution to the problem of resistance to antibiotics, by 2050, about 10
million people will lose their lives due to resistance to antibiotics. Bioactive compounds of natural origin have been the most
consistent and successful sources for developing novel antimicrobial drugs; hence, there is an urgent need in exploration of natural
products with anti-biofilm effects. The eradication of biofilm infections is complicated because of the high protection of pathogens
against host defenses and antibiotics. Numerous strategies have been devised to effectively combat the challenges posed by
biofilms. One is the searching for novel antibiotics that can penetrate biofilms. There is another emerging approach that seeks to
disrupt pathogen communication by blocking quorum sensing (QS). Among the various anti-biofilm compounds that have been
isolated from fungi, only three echinocandins (caspofungin, micafungin. and anidulafungin) were fully developed and are currently
approved as commercial drugs. Scientists believe that a thorough exploration of fungal natural compounds will broaden the
possibilities for their use in the treatment of biofilm infections, offering novel ways to fill the voids left by current therapies.
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Yeast Biotechnology: From Classical Biology to Synthetic Biology
F. Darvishi
Department of Microbiology, Faculty of Biological Sciences, Alzahra University, Tehran, Iran. f.darvishi@alzahra.ac.ir

The use of yeasts to produce microbial products has long historical roots. Humans originally used them to produce their needed
traditional products like bread and fermented drinks. Classical biology of microorganisms or microbiology was established as a
science in the 19th century. The production of biotechnological products with scientific methods started from this period and mainly
included the use of pure cultures of natural and mutated yeast strains, and since the 1980s genetically engineered yeast strains have
also been used. With the genomics revolution and rise of systems biology in the 1990s and the introduction of the CRISPR genome
editing system at the beginning of the 21st century and in the last few years, synthetic biology has created a revolution in the field
of precise genome engineering and. metabolic engineering in many organisms and yeasts. Synthetic biology: methods, such as
computational tools for-metabolic modeling and pathway design, synthesis and assembly of standardized DNA parts, powerful
genome editing methods and optimization of synthetic pathways, have been developed to improve the metabolic engineering of
yeasts and to construct novel pathways in a faster and more reliable manner for the production of non-native chemicals. Hence,
yeasts are considered robust microbial cell factories or biorefineries now for the production of a wide range of valuable metabolites
and biotechnological products such as pharmaceuticals, nutraceuticals, cosmetics, agrochemicals, biofuels/bioenergy, fine and bulk
chemicals.
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Microbial behavior in bacteria-fungi interactions
M. Ahmadzadeh

Department of Plant Protection, College of Agriculture, University of Tehran, Karaj, Iran. ahmadz@ut.ac.ir

This review is about the potential agricultural significance of bacteria-fungi interactions and their role in supporting sustainable
agriculture by promoting plant growth, improving plant resistance, and decreasing yield loss caused by many microbial pathogens.
The rhizosphere has been called "one of the most complex ecosystems on earth. There are many examples that suggest the microbes
have co-evolved to make a sustainable condition to meet their different requirements for a better life. It has been showed that
bacteria are either vertically transmitted through vegetative spores, or horizontally transmitted when they are released by the fungal
host and subsequently infect newly developed mycelium. Bacteria and mycorrhizal fungi are typical examples of mutualistic
microbes. Mycorrhiza helper bacteria (MHB) are diverse and belong to a wide variety of bacteria that form symbiotic associations
with both ectomycorrhiza and arbuscular mycorrhiza. Bacteria associated with fungi of the genera Piriformospora and Sebacina
belong to four genera (Rhizobium, Acinetobacter, Paenibacillus and Rhodococcus). It has been shown that Rhizobium radiobacter
(syn. Agrobacterium tumefaciens) is an endofungal bacterium of the fungal mutualist P. indica. Nearlly, most of plant —growth
promoting traits of the fungus is attributed to the bacterium. Moreover, substantial understanding about the complex role of such
bacteria came from the discovery of endobacteria in the rice pathogenic fungus Rhizopus microspores. Interestingly, it has recently
been described both rhizoxin and rhizonin, is not synthesized by the fungus itselfbut by bacteria residing within the fungal cytosol.
These discoveries have implications in various fields, such as ecology, medicine and food processing. The biosynthesis gene cluster
responsible for rhizoxin biosynthesis is located in the genome of the endosymbiont Burkholderia rhizoxinica. DAPG-producing
Pseudomonas- Trichoderma can be considered as a prepossessing in microbial interaction. They both can be applied in a
combination without any negative effects because of some regulatory systems such as ABC-transpoeters that is not addressed here.
Another exciting relationship can be seen in Agaricus bisporus- bacteria interaction. Understanding this relation is very crucial for
mushrooms industry.
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Evaluation of the potential of salt-resistant endophytic fungi in increasing the tolerance of barley
plants to salt stress

F. Salimi®, M. Javan Nikkhah?, A. Alizadeh? M. Thines®

1. Department of Plant Protection, College of Agriculture, University of Tehran, Karaj, Iran. jnikkhah@ut.ac.ir.
2. Department of Plant Protection, College of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.
3. Biodiversity and Climate Research Centre, Goethe University, Frankfurt, Germany.

Increasing soil salinity caused by climate and land-use change is one of the most important environmental threats of the 21st
century. The increase in soil salinity has affected more than one billion hectares of land globally, which is equivalent to seven
percent of the total land area. In this study, the possibility of using salt-resistant fungal endophytes isolated from reed plants
(Phragmites australis) growing in saline soils around Urmia Lake, to increase the tolerance of barley (Hordeum vulgaris) against
salinity stress was evaluated. Four endophytic fungal strains belonging to the Aspergillus flavus, Bipolaris sorokiniana, Periconia
igniaria, and Trichoderma afroharzianum which were able to grow on PDA medium containing 35 g/L of NaCl, were used to
inoculate barley seedlings. For this purpose, barley seeds were first placed on the seven-day-old colony of fungal strains, and after
24-48 hours, the germinated seeds along with a mycelial agar plug (0.5 cm?) of the fungal strains was cultivated in a plastic pot
containing vermiculite. Barley seedlings were maintained for 48 days under salinity stress conditions (0, 1, 2, 4, 8, 16 and 32 grams
of sodium chloride per liter of irrigation solution) in a growth chamber with a temperature of 21 °C, relative humidity of 95%, 8
hours of darkness and 16 hours of light. Analysis of variance of the obtained data showed that all four endophytic strains were able
to improve growth indices of barley seedlings such as growth rate, shoot and root biomass, and chlorophyll concentration under
salt stress. However, different fungal strains showed significant differences in the evaluated indices and were placed in separate
statistical groups accordingly. According to the obtained results, Periconia igniaria had the best performance in improving plant
growth indicators and increasing the tolerance of barley seedlings to salinity. It is concluded that the increase in root mass and
chlorophyll concentration are the main mechanisms of salt stress tolerance in barley plants inoculated with fungal endophytes. This
study is the first promising step towards exploring the possibility of using fungal endophytes of salt-resistant plants to increase
salinity tolerance in crop plants.
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Study and identification of endophytic fungi of apple trees in Iran with introduction of new records
S. Hanifeh?, D. Zafari*, A. Narmani?

1. Department of Plant Protection, College of Agriculture, Bu Ali Sina University, Hamedan, Iran. Syamak441@yahoo.com

2. Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran

Endophytic fungi are known as one. of the most important and effective agents in reducing and controlling plant diseases
worldwide. In the present study, in main apple-growing areas in Iran including Ardebil, East.and West Azerbaijan, Chaharmahal
and Bakhtiari, Fars, Hamedan, Isfahan, Kohgiluyeh and Boyer-Ahmad, Markazi, Tehran and Zanjan provinces from 145 collected
specimens, 445 endophytic fungi were isolated from healthy tissues of apple trees, including roots, bark, stems, branches, and
leaves. By studying the morphological characteristics including the color and growth characteristics of the colony and the shape,
color, and dimensions of the fruiting bodies as well as the sequencing of the ITS region and the tefl-a and LSU genes in some
isolates, one genus and 18 fungal species were identified. In this study, Alternaria with 203 isolates (A. alternata with 98, A.
arborescens with 55, A. consortialis with 15, A. dumosa with 12, A. atra with 12 and A. malorum with 11 isolates) and 45.61%,
and Fusarium with 93 isolates (F. solani with 49, F. tricinctum with 21, F. ensiforme with 14 and Fusarium sp. with nine isolates)
and 20.89% were ranked first and second in terms of frequency. Cladosporium tenuissimum with 45, Aureobasidium pullulans
with 27, Pezicula radicicola with 25, Clonostachys rosea with 16, Trichoderma harzianum with 14, Chaetomium rectangular with
nine, Cytospora ochracea with six, C. salicina with five and Microascus alveolaris with two isolates ranked next. To our
knowledge, Alternaria atra, Aureobasidium pullulans, Chaetomium rectangular, Cladosporium tenuissimum, Clonostachys rosea,
Cytospora ochracea, C. salicina, Fusarium ensiforme, F. tricinctum, Microascus alveolaris and Pezicula radicicola are reported
as new records for apple endophytes. Also, Cytospora ochracea, Microascus alveolaris;and Pezicula radicicola are introduced as
new species for the Funga of Iran.
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A review of the genus Colletotrichum — a journey through time; comparison of multigene phylogeny
and whole genome sequencing in the delineation of species

A. Alizadeh

Department of Plant Protection, College of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.
alireza.alizadeh@azaruniv.ac.ir

Colletotrichum is the only genus of the Glomerellaceae family (Sordariomycetes, Ascomycota) and is known as one of the 10
important plant pathogenic fungi in the world. Until recent years, the classification of this genus has always been a challenge, and
due to the variability of morphological characteristics, wide host range, or host specificity in some species, the demarcation of the
species was always ambiguous and challenging. Polyphasic identification using the combination of multigene phylogeny and
morphological characteristics, host information and physiology has renovated the classification of this genus and resolved many
ambiguities in the definition of species within this genus. So, the number of species were increased significantly by using multigene
phylogeny and at present about 300 species of this genus are classified in the form of 16 complexes. Phylogenetic analysis based
on complete genome sequencing for about half of the accepted species in this genus, while confirmed the classification framework
by multigene phylogeny, will be provide more clarity in the evolutionary relationship of the taxa in this genus. Considering the
recent promising results and the importance of the genus Colletotrichum in causing damage to plant communities, whole genome
sequencing of all accepted species, in addition to drawing a tree of life within this genus and resolving taxonomic ambiguities, will
be provide valuable information on the evolution and genetic basis of plant-pathogen interaction and the host range of species of
this genus. After the comprehensive use of the polyphasic strategy in the definition and demarcation of species, comprehensive
studies were conducted to investigate the diversity and host range of Colletotrichum spp. in Iran, and since 2012, about 60 species
of this genus have been identified, including 15 new species both from domestic and wild woody and herbaceous plants in some
provinces in the northern part of the country. These results have well reflected the higher species diversity of this genus in Iran and
provided valuable information regarding the geographical distribution and host range of the species of this genus.
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An update for Erysiphe spp. in Iran
H. Darsaraei, S.A. Khodaparast, S. Mousanejad
Department of plant protection, Faculty of Agricultural Sciences, University of Guilan, Rasht. hdarsaraei@gmail.com

Having more than 400 species, Erysiphe is the largest genus within Erysiphaceae, the casual agents of powdery mildews. Until
2009, there were 37 records of Erysiphe in Iran. After the publication of the latest monograph of the powdery mildews in 2012
including taxonomic changes as well as introducing new species, it becomes necessary to bring the information of the powdery
mildews of Iran, including Erysiphe, up to date. Precise morphological surveys along with nr-DNA ITS and 28S sequences lead to
identification of 60 Erysiphe species, of which E. iranica and E. rumicicola were introduced as new species for the world.
Meanwhile, E. salicis and E. cruchetiana were reinstated. Delimitation of E. adunca s. str., E. pisi, and E. berberidis s. lat. was
done. Erysiphe sedi, E. medicaginis, and E. paeoniae were reported for the first time from Iran. Type or epitype sequences for E.
aduncass. str., E. salicis, E. capreae, E. iranica, E. rumicicola, E. caulicola, E. sesbaniae, E. polygoni, and E. pisi were prepared.
DNA barcode for more than 40 species, as well as the identification key for all Erysiphe species in Iran were provided.

Fungi for better life and safe planet 35 ool oyl g 5 (S5 sl oz, 8



Special code: (olaisl oS ‘
02230-88753 +YYY+—AAYOY b

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

gz 51 0815 gl - oIl (Jlowd Sl gl 51 (B 3 HLS (5 94 oMl b bad 3o adgiigllins sl ;B
o' 4> Pseusopstalotiopsis ¢ Diploceras

315y ST o3 jake Loyl (L o5 jqnllins 1,25

z.abdollahpour23@gmail.com . /! i s o lowly S ite deged ol (¢5)9litS” auSitils Kb s0lS 09,5

3 o 9255 ol ol o Jlod 5 Lo 3blis (0 )3 (Al 5 o SRS El5) 55y 3] psilig Slag B Lol 5 (s jlbiz s b o ]

2wl YWV s 5 5l gox (LS 0903 YAV ggeme 3 oy plowl oliijle 5 (S (helS (i brlyd Joli oln) Jlod g 5l claglsd
ATS o9} Hlo ciolSs Mgy aly pr alils cllas g (8lscsy,) Slav 55 olol s skisles cladlis ololis ol cusd 4 Wisslling ord (5o alls
Neopestalotiopsis Ammersidiscosia Diploceras Bartalinia s i 4 oisls abs ¥ ol o b gl @i 5 pbsl TUB2 4 TEF
Immersidiscosia Diploceras hypericinum Bartalinia robillardoides o.s asls 458 cuin o Pseudopestalotiopsis 4 Pestalotiopsis
L a8 il 9> Pseudopestalotiopsis theae 4 P. portugalica P. paeonicola P. chamaeropis [Pestalotiopsis camelliae eucalypti
Pseudopestalotiopsis ; Pestalotiopsis  sla s jl pliS” pa il jaseiol 4553 93 g Bartalinia jus 5l yas 445 <yl 4> Neopestalotiopsis s jl
Bartalinia robillardoides  Joli 455 ziy owized o Pseudopestalotiopsis o Diploceras uws g ogge cledbl ol 35yl sl
gl adllae opl e e (5155 ol HebsSSle (sl L oWdgl (gl P. portugalica 4 P. paeonicola P. chamaeropis Pestalotiopsis camelliae
{Dryopteris sp.) L. 455 5 69, 5 Immersidiscosia eucalypti (Quercus sp.) bsl ¢, ;| Bartalinia robillardoides  claaiss 5l 3,155
Carpinus) ;,. {Smilax excelsa) ;! slagbie 29y ;1 P. paeoniicola 4 (Rhododendron sp.) i o5,5 (<4, ;| Pestalotiopsis sp. «45

D9 o guze Lid 4> (ACEFSP.) 1,31 4 (AlNus subcordata) M., Kwgs (ROsa sp:) ;, {Corylus avellana) s (betulus

Pestalotioid fungi associated with plant leaf spot symptoms in some northern provinces of Iran - the
first report of Diploceras and Pseusopstalotiopsis genera in Iran

Z. Abdollahpour-Tarazinia, A. Alizadeh, A. Shirzad

Department of Plant Protection, College of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.
z.abdollahpour23@gmail.com

This study was conducted with the aim of isolating and identifying Pestalotioid fungi from various types of woody and
herbaceous plants in some northern and northwestern regions of Iran. During the spring,.summer and autumn seasons of 2021-
2022, sampling of a large number of domestic and wild plants with symptoms of leaf spots.and blight in shooting bodies were
conducted in some areas of the northern provinces of Iran, including East Azarbaijan, Golestan, Guilan and Mazandaran. A total
of 291 plant samples were collected and 377 purified fungal isolates were obtained. Identification of representative isolates were
performed based on the combination of morphological characteristics and phylogeny based on the nucleotide sequence of ITS, TEF
and TUB2 genomic regions and the results showed that 46 representative isolates belong to six genera Bartalinia, Diploceras,
Immersidiscosia, Neopestalotiopsis, Pestalotiopsis and Pseudopestalotiopsis and Eight known species of Bartalinia robillardoides,
Diploceras hypericinum, Immersidiscosia eucalypti, Pestalotiopsis camelliae, P. chamaeropis, P. paeonicola, P. portugalica and
Pseudopestalotiopsis theae, two new species candidates from Neopestalotiopsis genus, two new species candidates from Bartalinia
and two unknown species belong to Pestalotiopsis and Pseudopestalotiopsis genera. Based on the available information, two genera
Diploceras and Pseudopestalotiopsis as well as five species including Bartalinia robillardoides, Pestalotiopsis camelliae, P.
chamaeropis, P. paeonicola and P. portugalica are reported for the first time for the Funga of Iran. This study is the first report of
Bartalinia robillardoides from oak (Quercus sp.), Immersidiscosia eucalypti from a fern (Dryopteris sp.), Pestalotiopsis sp. from
Indian holly (Rhododendron sp.) and P. paeoniicola from mulberry (Smilax excelsa), carpinus betulus, Corylus avellana, rose
(Rosa sp.), summer alder (Alnus subcordata) and maple (Acer sp.) in the world.
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Phase three compost, a new development in growing button mushrooms
R. Eslamizadeh’, A. Eslamizadeh?, M. Naiimifar?

1. Member of the Agricultural Research, Education and extension Organization. Khuzestan, Dezful, Jolgeh Dez Agricultural
company (Dezful mushroom). Reslamizadeh@gmail.com

2. Jolgeh Dez Agricultural company (Dezful mushroom), Dezful, Iran,

Protein deficiency has become a serious problem in developing countries. Button mushroom is produced using agricultural
precincts of waste and do some environmental problems of returning raw materials to nature, and also provides a healthy protein
source to supply community needs to ensure the production of healthy food. The length of the button mushroom cultivation period,
which is a relatively long period, has become a limiting issue. The length of the long cultivation period increases the total costs of
mushroom production. Also, this relatively long period gives pests and diseases a good opportunity to attack and develop, which
results in reduced yields or the use of pesticides. In developed countries, by making changes in the production process, the long
cultivation period has been shortened. These changes include: working with pre-soaked straw, mixing chicken manure and plaster
before mixing with straw, using bunkers and aeration systems in phase one, and doing a spawning run in the tunnel. Carrying out
the spawn run period in the tunnel, by reducing the length of the cultivation period, increases the number of cultivation periods
from 6 periods per year to 10 periods. Carrying out the spawn run period in a closed space where all growth factors are under
control reduces the risk of contamination and ensures successful production for the grower. Reducing the risk of contamination in
the cultivation room leads to the reduction or cessation of the use of pesticides and fungicides in the cultivation room, and this
ensures the production of an organic and healthy product.
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A review of boletoid fungi in Iran
M.R. Asef

Department of Botany, Iranian Research Institute of Plant Protection, Agricultural Research, Education and Extension
Organization (AREEQ), Tehran, Iran, Asefmr@yahoo.com

Boletoid fungi or bolets, in a general concept, are basidiomycete fungi belong to the order Boletales (Basidiomycota,
Agaricomycetidae). This order, with more than 17 divisions, includes 96 genera and about 1300 species of fungi. The order
Boletales includes different and varied morphological forms, including lamellate, porous or boletoid forms (tabulate or boletoid),
the intermediate of lamellate and porous, resupinate, merulioid, hydnoid, and gastromycete. Based on this variety, even species of
genus Pisolithus and Scleroderma, which were previously included in the group of gastromycetes, or lamellate fungi such as
Hygrophoropsis and Paxillus are included in the order Boletales. For the first time, boletoid fungi were introduced in Iran with the
introduction of two species, Suillus bovinus and S. collinitus, and then several species, of true bolets were introduced in Iran from
the genera Boletus, Chalciporus, Gyrodon, Leccinum, Strobilomyces, Suillus, Tylopilus, and.Xerocomus. In this research, by
reviewing all the reported taxon’s of boletoid fungi from Iran, the latest taxonomic status of the existing taxon’s in Iran is introduced
and reviewed.
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The use of unicellular algae as a liquid food supplement for -edible button mushrooms (Agaricus
bisporus)

H. Vahid Afagh *, H. Riahi 2, M.T. Amanpour ®

1. Management of Horticulture, Jihad-e-Agricultur Organization of Khorasan Razavi, Mashhad. haideh_va@yahoo.com
2. Faculty of Biological Sciences, Shahid Beheshti University, Tehran
3. Innovation and Prosperity Fund, Tehran

These days, the use of biological supplements to increase the efficiency of agricultural products is highly taken into
consideration. Algae, especially green and blue-green algae, are among the organisms that are used for this purpose. Because
of its high fiber content, spirulina algae play an important role in improving soil texture and maintaining soil moisture. In
addition, due to the presence of micro and macro elements, it plays an important role in soil fertility. A few studies have been
done regarding the use of algae for the cultivation of edible mushrooms. In this research, the use of algae extract in edible
button mushroom cultivation beds in different concentrations (0.2, 0.3, and 0.4) has been investigated simultaneously with the
irrigation of beds after casing stage. The results have shown that with the increase of the extract, the amount of production and
percentage of dry weight of mushrooms'in all three treatments has a significant increase compared to the control. The best
results were observed in the concentration of algae 0.3. The positive role of adding algae to the mushroom culture medium can
be attributed to the presence of macro elements, especially nitrogen compounds, as well as phytohormones such as auxin.
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Pathogenicity of Hypomyces species isolated from cap mushrooms in Arasbaran forests on white
mushroom (Agaricus bisporus)

Z. Kalantari, M. Arzanlou, M. Torbati, H. Hatef
Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. Zahrakalantri9@gmail.com

Species of the genus Hypomyces, the causative agents of wet bubble and cobweb diseases, are among the common pathogens
in the production of edible mushrooms. Until today, several species of Hypomyces have been isolated from edible mushroom
breeding halls in Iran and the world. In addition, species of the genus Hypomyces grow in nature on caped mushrooms. So far, there
has been no study on the pathogenic potential of Hypomyces species isolated from cap mushrooms on edible mushrooms. In this
study, the pathogenicity of eight Hypomyces isolates from three species, H. aurantius, H. odoratus, H. rosellus, Fusarium sp. and
Phaeoacremonium sp. isolated from cap mushrooms in Arasbaran forests were evaluated on white button mushroom (Agaricus
bisporus) by cross-culture assay, cut-mushroom inoculation method and on compost in growth chamber. The pathogenicity of the
isolates was evaluated based on the severity of disease symptoms and yield reduction in the first flush in'growth chamber method.
The results in all three types of pathogenicity tests were consistent. Agaricus bisporus mycelium did not show resistance against
mycopathogens. The results showed that mycopathogenic mycelium growth continued even after contact and sporulation also took
place.
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A review and updated information on fungal pathogens of date palm in Iran.
M. Najafiniya ®., A. Aliaran %, J. Abdollahazadeh?., A. Javadi®., M. Bakhshi®, B. Asgari®.

1. Plant Diseases Research Department, Iranian Research Institute of Plant Protection, AREEO, Tehran, Iran.
mousanajafiniya@gmail.com

2. Department of Plant Protection, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran.
3. Botany Research Department, Iranian Research Institute of Plant Protection, AREEO, Tehran, Iran.

Date palm (Phoenix dactylifera L.) is an economically important crop that is mainly cultivated in tropical and subtropical
regions. The total world date palm production is around 9.08 million tons harvested from a total area of 1.38 million ha. Iran
accounts for 15% of the production and 21% of the cultivated area of date palm in the world. Fungi are known as the most causal
agents of diseases on date palm trees. An increase in the international trade of plant materials is a major way for the distribution of
fungal species. The frequency of micro fungi associated with palms made them begin to be considered important and taxonomically
diverse assemblage that is often referred to as “palm fungi” or “palmicolous fungi. Palm fungi are a taxonomically diverse group,
including more than 1500 described species from almost all major fungal classes. The most representative group of palmicolous
fungi are the Ascomycetes, especially family of Xylariaceae and class Sordariomycetes. In this research work a total of 221 isolates
belong to 22 taxa isolated and identified in Southern Kerman. Based on morphology and partial DNA sequencing data of ITS, Tefl,
Tub2, Act, the following taxa have been identified. Alternaria alternate, A. chlamydospora, Aurobasidium sp., Bipolaris sp.,
Cladosporium sp., Colletotrichum sec. gloeosporioides, Curvularia sp., Diaporthe pseudophoenicicola, Fusarium incarnatum, F.
proliferatum, Nigrospora oryzae, Neodightonia phoenicum, Neopestalothiopsis sp., Paecilomyces sp., Paraconiothyrium sp.,
Penicillium sp., Phaeoacremonium sp., Phoma sp., Saroladium kiliense, Serenomyces sp., Sordaria sp., Tamaricicola sp.,
Thielaviopsis radicicola and Trichothecium roseum obtained in this research work. The pathogenicity test was performed by
detached leaves (in laboratory conditions) and detached (in garden conditions). In this research, 9 taxa are reported for the first
time from Iran on date palm trees. The present study attempts to provide a piece of updated information on the reported fungal
pathogens on date palm trees in Iran.
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fungal species associated with oak decline in Zagros forests
S. Bashiri, J. Abdollahzadeh

Department of Plant Protection, College of Agriculture, University of Kurdistan, Sanandaj, lran. Sbashiri2013@gmail.com

Zagros forests with 5.2 million hectares have environmentally significant roles (e.g. water supply, soil conservation, and climate
adjustment). Various oak tree species have been introduced as the most important vegetation in these forests. Oak decline is one of
the main problems of the Zagros forests, which recently has expanded significantly in recent years. The interaction of biotic and
abiotic factors has led to tree weakness, defoliation, more sensitivity to opportunistic fungi and decline. In order to identification
and pathology of fungi associated with canker, dieback, and vascular tissue necrosis of oak trees from West Azarbaijan, Kurdistan,
Kermanshah, Lorestan, and llam Provinces, sampling have been done during July and September-2016. Fungal isolates were
collected and purified using single spore and hyphal tip methods. Based on morphological characteristics and LSU, ITS, RPB1,
RPB2, EF1-a and, g-tubulin sequence data, 25 species were identified, of which seven species from six genera; Cosmospora,
Cytospora, Alloeutypa, Gnomoniopsis, Neocosmospora and Nigrosporaare new to science. All identified species were determined
as pathogenic fungi on two-year-old Quercus brantii seedlings ‘under greenhouse conditions. Gnomoniopsis sp. was the most
virulent, Cosmospora sp. and Alloeutypa sp. moderately and Nigrospora sp. showed low level of pathogenicity.
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Virulence analysis of wheat stem rust pathogen (Puccinia graminis f. sp. tritici) using differential
lines

H. Ghasemi', M. Sadeghi, R. Roohparvar, M. Karimi-Jashni'

1. Department of Plant Pathology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran.
hadi.ghasemii75@gmail.com

2. Cereal Research Department, Seed and Plant Improvement Institute (SPII), AREEO, Karaj, Iran

Wheat stem rust caused by Puccinia graminis f. sp. tritici causes significant damage in conducive environmental conditions.
P, graminis f. sp. tritici produces effectors to overcome the plant's-defense system in order to.colonize it. By identifying cultivars
containing new resistance genes and making genetic changes, the fungus is trying to escape recognition by host receptors. The
accumulation of these changes will eventually lead to the emergence of high-virulent strains and damage to wheat cultivars
containing new resistance genes. The emergence of the race TTKSK and its variants, appeared since two decades ago in some parts
of the world including Iran, and have the ability to cause disease on the most commercial wheat resistance sources, is one of the
examples of genetic changes of this fungus. In order to identification of P. graminis f. sp. tritici races and to investigate the
virulence, samples of wheat infected with stem rust disease were collected during the growing season of 2020 to 2022 from
Lorestan, Hamedan, Ardabil, Golestan and East Azerbaijan provinces and a total of 30 isolates were obtained after inoculation and
on the susceptible wheat cultivar Bolani. After the isolates increase and inoculating them on 20 standard differential cultivars
containing stem rust single genes including Sr5, Sr6, Sr7b, Sr8a, Sr9a, Sr9b, Sr9d, Sr9e, Sr9g, Sr10, Sril, Sri7, Sr21, Sr24, Sr30,
Sr31, Sr36, Sr38, and SrTmp, disease infection types were noted. The results showed that the most virulenc occurs on lines carrying
Sr5, Sr6, Sr7b, Sr8a, Sr9b, Sr9d, Sr9e, Sr10, Sr17, Sr21, Sr30, Sr38, SrTmp, and SrMcN. TTTTF and TKTTF races were the most
common races identified in this research.
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Studying the effect of temperature stress on changing the status of endophyte fungi to the pathogenic
fungi in grapevine

S. Ghasemi-Esfahlan', A. Shekari-Esfahlan’, R. Zare’ R. Hemmati', H. Khabbaz jolfaei’

1. Department of Plant Protection, College of Agriculture, Zanjan University, Zanjan, Iran. saied.ghasemi@znu.ac.ir
2. Iranian Research Institute of Plant Protection, Tehran, Iran.

Over the last two decades, there has been a growing interest in the study of endophytes, their origin and biodiversity, the
interactions between endophytes and host plants, the role of endophytes in ecology, as well as the chemical properties and bi ological
activities of their produced secondary metabolites. Simultaneously, grapevine trunk diseases (GTD) have been caused a lot of
economical loses in the world including Iran, by increasing the effects of climate changes. In this study, the effect of different
temperatures on transformation of grapevine endophytic fungi into pathogens and normal GTD pathogens to more aggressive ones,
was investigated. Studying the effect of different temperatures on disease severity, was done at 25, 29, 33 and 37°C by 6 technical
replicates in 2 biological replicates. Five months after inoculation, and incubating of plants at above temperatures, data of internal
canker of their stems was collected. According to the data, Cyfospora chrysosperma and Phaeoacremonium minimum 2 were the
most and least growing fungi at different. Moreover, temperatures of 29, 33 and 37°C without a significant difference among them,
had the most mean canker length respectively, which had a significant difference with that of 25°C with the least mean canker
length. This can conclude that heat stress play a role in disease severity of GTD causal fungi. The isolates belong to Cyfospora
chrysosperma, Kalmusia variispora, Phaeoacremonium minimum 1 and Quambalaria cyanescens do not get more aggressive with
the increasing of temperature. Increasing of the temperature, caused less mean canker length of Microsphaeropsis olivacea 1 and
more mean canker length of Fomitiporia mediterranea and Phaeomoniella chlamydospora. The most aggressive species were
Phaeomoniella chlamydospora, Phaeoacremonium minimum 1 and Fomitiporia mediterranea, respectively. The results of this
research can help to conduct more studies in order to control these diseases. The results of this experiment can also prevent the

selection of grapevine endophytes with the potential to become pathogenic - in heat stress conditions - as biocontrol agents and
related risks.
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Identification of yeasts isolated from blood samples of patients with candidemia by MALDI-TOF MS
method

M.J. Najafzadehl, A. Sharafoddinl, H.n Zarrinfarl, S. Dolatabadi2

1. Department of Parasitology and Mycology, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran
najafzadehmj@mums.ac.ir
2. Department of Biology, Hakim Sabzevari University, Sabzevar, Iran

Candidiasis; is one of the most common- fungal infections in the world which can be found at any age or sex. The importance
of diagnosing species of candida is to detect the epidemiology of its spread as well as rapidly treat patients. The spread of candida
in every country is different from.other. In our research, we focused in diagnosing candida species which cause candidemia using
MALDI-TOF MS technique that has a high diagnosing resolution. All the candida colonies taken from patients’ blood samples
associated with the needed data were sent to Ghaem Hospital Laboratory. All the isolated yeasts were incubated on Sabouraud
dextrose agar at a temperature 35 degree Celsius for 24 hours. Yeast proteins were extracted refered to Bruker Daltonics GmbH
protocol using acid formic/ethanol protocol. The results were estimated with respect to manufacturer standards. Log>2 means a
correct diagnosis of species, log between 1.7 and 2 means a correct diagnosis of genus and log<1.7 means not accurate diagnosis.
The number of patients was n=171, 84 females, 78 males and 9 unknowns. In this research all the candida species extracted from
patients’ blood samples were diagnosed by MALDI-TOF MS, and our results were: vy patient’s C. albicans, ¥¥ patients C.

parapsilosis, vt patients C. tropicalis, vv pateints C. glabrata, s patients C. krusei, » patient C. guilliermondi.\Patient C. lusitaniae,

1 patient C. orthopsilosis and 1 patient C. dubliniensis.We can conclude that in the present research the-most common species of
candida are: C. albicans, C. parapsilosis and C. tropicalis. And it was shown that the MALDI-TOF mass spectrometry method is
a fast and very accurate method for Candida species differentiation.
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New Penicillum species from soils of Urmia lake basin

R. Samadi', M. Arzanlou,' Y. Ghosta?, Y. Hubraken®

1. Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran, samadi_rozita@yahoo.com
2. Department of Plant Protection, Faculty of Agriculture, Urmai University, Urmia, Iran

3. Westerdijk Fungal Biodiversity Institute, 3584 CT Utrecht, The Netherlands.

In a survey on species diversity of the genus Penicillium in soils of Lake Urmia basin, soil samples were collected at 1015 cm
depth from soils of the National Park of Urmia Lake islands (Aspir and Kaboodan) and coastal areas of Urmia Lake, Iran, during
2011-12. Isolations were subsequently made by using soil dilution plate and Warcup soil plate methods on MEA (Malt Extract
Agar), GPY (Glucose Peptone Yeast Extract Agar) and PDA (Potato Dextrose Agar) culture media containing 0-30% NaCl. Pure
cultures were established using a single spore technique. In total 81 isolates belongimg to eight Penicillium section, Aspergilloides,
Exilicaulis, Citrina, brevicompacta, Chrysogena, Penicillium, Viridicata and conescentia, were isolated. In the present study, 22
isolates from the the section Canescentia were isolated. Based on the combination of phenotypic characters and multi-gene sequence
data (ITS, RPB2, CAL, Ben A) gene regions, three new species for the science are described and introduced. New species are
phylogenetically distinct and closely related to Penicillium paracanescens and P .canescen and P. arizonense belong to section

Canescentia. However, some morphological characters distinguish these new species from them.
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Identification of fungi using Deep Neural Network
A.R. Talebi’, A. Mehrparvar®> M. Arzanlou®, A. Narmani®
1. Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran,

2. Faculty of Mechanical Engineering, Sharif University, Tehran, Iran
3. Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran. abolfazl.narmani2@gmail.com

The kingdom Fungi include one of the most diverse groups of organisms and are important for human in various aspects such
as agriculture, medicine, food industry, industry etc. Identification of fungi based on classical methods is highly time consuming
and requires professional experties. Development and optimization of alternative. methods for fungi identification for the
unprofessional and non-expert users seems to be indespensable. In this study, a Convolutional Deep Neural Network (CDBNN)
was exploited for identification of six different fungi including Aspergillus, Penicilium, Alternaria, cladosporium, Fusarium and
Trichoderma and its efficiency was verified in distinguishing these genera. For this process, initially the CDBN was trained using
the data extracted from different references (approximately 100 images for each genus were given to the neural network). In the
next step, the system was tested using the morphological photos of the relevant species prepared in the laboratory. The results
depicted 99% accuracy in fungi identification and recognition. The utilized DBNN (Deep belief neural network) possesses more
than 31 M variables that makes future research with more fungi types possible. The used method increases the identification speed
and accuracy. Moreover, as a result of data extraction for DBNN training from different references, the obtained significant amount
of data can be a vital and valuable asset for future studies.
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Investigation of the changes in the peptaibols profile of Trichoderma asperellum Iran 3062C in the
tripartite interaction Cucumis sativus/T. asperellum/Botrytis cinerea

P. Rahimi Tamndegani?, B. Sharifnabi®, M. Massah®, T. Marik?, L. Kredicks?

1. Department of Plant Protection, College of Agriculture, Isfahan University of Technology, Iran. sharifna@'iut.ac.ir
2. Department of Microbiology, Faculty of Science and Informatics, University of Szeged, Szeged, Hungary.

In the present study, changes in peptaibols as antimicrobial.compounds in Trichoderma were investigated in the tripartite
interaction of plant/Trichoderma/phytopathogens to determine their role in resistance induction in the plant. Cucumber seedlings
in hydroponic conditions were treated with T. asperellum and then infected with B. cinerea. The compounds around the roots were
then extracted and checked for peptaibol content. In addition to the peptaibols identified in previous studies, two peptaibol s, Pept-
1719-a-2 and Pept-1719-a-3, were introduced into the peptaibol database as new sequences. Analysis of the relative amounts of
these compounds showed that their amounts were not constant across different interactions. The group with the sequence Aib-Pro-
Lxx-Aib-Vxx-GlIn-Vxxol in the y-ion section increased in the ternary interaction of plant/Trichoderma/Botrytis compared to the
binary interaction of plant/Trichoderma and the group with the sequence Aib-Pro -Lxx-Aib-Aib-GIn-Vxxol decreased or remained
unchanged. The results of this project were compared with those of a previous study on changes in peptaibols in the presence of
various plant pathogens. Pept-1689-a-1, Pept-1689-a-2, Pept-1703-a-1, Pept-1703-b-3, Pept-1749-b-1 and Pept-1733-b-3, were
detected by T. asperellum in direct confrontation tests with different phytopathogens, but were not produced in the interaction
between Trichoderma and the plant. On the other hand, the increase and decrease in peptaibols in different treatments did not follow
a constant trend. Peptaibols T5D2, Pept-1691-a-1, Pept-1705-a-2, and T5E, which increased in the confrontation test, decreased
when the plant entered the interaction system. In addition, Pept-1719-a-1 and Pept-1705-a-3, which did not change the ternary
interaction, showed an increase in the binary interaction. However, Pept-1733-b-1 had an almost constant value for both reactions.
It is concluded that increased peptaibols are a suitable option for the effect of peptaibols in inducing resistance, and the decrease in
the reduced types is probably correlated with antagonism, both of which require further investigation.
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Quercus brantii fruit as a carbon source for production and optimization of pullulan by
Aureobasidium pullulans

S. Fattahit, G. Zarrini*, M. Arzanlou?, N. Farsad-Akhtar®

1. Department of Animal Biology, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran, shahab.fattahi702@gmail.com
2. Plant Protection Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran
3. Department of Plant Biology, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran

Pullulanis a biopolymer with high commercial importance and diverse applications. This polymer is mostly available in powder
form, but it can be formulated as films. Pullulan has wide applications in the fields of food, pharmaceutical, cosmetic, medi cal and
health industries. The yeast-like polymorphic fungus Aureobasidium pullulans is one of the main producers of pullulan. Substrate
cost and availability are of major hurdles in industrial fermentation of Pullulan by Aureobasidium pullulans. Acorns of Quercus
species are forest waste which are produced in large scale. In this study, the possibility of using acorns of Q. brantii, were evaluated
in production of Pullulanby A. pullulans. In order to further reduce the costs, corn steep liquor (CSL) was proposed as a possible
nitrogen supplement for pullulan production. Response surface methodology (RSM) was used to achieve the optimum pullulan
production based on five variables (carbon concentration, nitrogen concentration, temperature, pH, and cultivation time) with three
levels for each factor (p<0.05). The findings showed that carbon concentration and pH had significant effect on pullulan yield
enhancement. Moreover, the correlation between carbon concentration and time was significantly high, while other correlations
demonstrated no significant effect on pullulan production. The optimal amount of pullulan production was 28.44 g/L, which had
an approximate 111% increase compared to Sabouraud dextrose broth (SDB) with 12.8 g/L. Optimum production was recorded at
the carbon source level of 20.68 g/L, nitrogen source of 5%, temperature of 30°C, pH 6.5 and cultivation time of 6 days. It can be
concluded that Quercus brantii acorns and corn steep liquor can be utilized together for an optimal amount of pullulan production
by Aureobasidium pullulans.
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Challenges for accurate identification of fungi in the 21st century
S.A. Khodaparast
Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran, khodaparast@guilan.ac.ir

Fungi encompass a wide array of living organisms, exhibiting diversity_in ecology, biology, physiology, and
morphology. While some fungal groups are unicellular, others are multicellular, typically existing in their vegetative
stage as hyphae (tubular organs) or yeast bodies. Historically, identifying fungi solely based on their vegetative organs
posed significant challenges. However, advancements in phylogenetic analyses and DNA barcoding have facilitated
a better understanding of the taxonomic position of fungi. Nevertheless, achieving accurate and precise species
identification still presents difficulties. In the present time, due to the time constraints associated with molecular
analyses, many mycologists choose not to develop identification keys or prefer not to engage in such endeavors due
to the complex morphological characteristics exhibited by fungi. Without up-to-date morphological keys that
encompass hoth the sexual and vegetative stages of fungi, identification becomes exceedingly challenging. Even with
the aid of DNA analysis, fungal identification remains challenging for several reasons. One primary challenge is the
limited availability of molecular data for many described species. Despite the existence of numerous gene banks, a
large proportion of fungi lack corresponding molecular data; it is estimated that only around 10% of fungi have been
described, and even among those, only a fraction possess DNA data. Consequently, when analyzing new collections
of fungi, it becomes impossible to compare their DNA with morphologically described species from the past 250 years
that lack sequence data. As a result, new species are often described that are later reduced to synonymy. Furthermore,
gene bank repositories suffer from misidentified sequences, leading to a cascade of subsequent misidentifications.
Consequently, it becomes challenging to determine which sequences are reliable and suitable for molecular and
phylogenetic analyses. While type materials—the original specimens used to describe a species—are the most reliable
for comparisons within a given taxon, many species' type materials are damaged, too old, or exist in insufficient
quantities, making successful sequencing with current methods unattainable. The genes employed for DNA barcoding
of fungi sometimes exhibit intraspecies variation, which remains poorly understood in many cases. In addition to
discussing these challenges, this article proposes suggestions for enhancing accurate species identifications.
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Species diversity and phylogeny of Graphium species associated with bark beetle gallery on woody
host in Iran

M. Mehrabioon-Mohammadi*, M. Arzanlou?, 1. Pertot?

1. Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran

2. Agriculture Food Environment, University of Trento/Fondazione Edmund Mach, via Mach 1, S.Michele all'Adige, 38010 TN,
Italy

The genus Graphium (Graphiaceae, Microascales) was established by Corda (1837) with G. penicilliaides as the type species.
Among them, species associated insect galleries have been relatively well studied, which are phylogenetically related to lineages
of Parascedosporium, Petriella, Pseudallescheria and Scedosporium. The aim of present study was to explore species diversity of
Graphium species associated with bark beetles galleries in northwestern Iran, based on a combination of morphological criteria
and multigene sequencing. A subsequent phylogenetic analysis was performed based on multigene Bayesian inference using
sequence data of ITS-rDNA and tefl. In this study, eight new species are introduced for the funga of the world and two species are
newly reported for the funga of Iran.
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Species diversity of Bipolaris and Curvularia genera based on morphological and molecular data from
Iran

A. Ahmadpour?, Z. Heidarian®, Y. Ghosta' F. Alavi?, Z. Alavi?
1. Higher Education Center Shahid Bakeri Miyandoab, Urmia University, Miyandoab, Iran

2. Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran: alavizahra996@gmail.com.

The species of Bipolarisiand Curvularia genera are plant and human pathogens, saprophytes and endophytes, often associated
with gramineous plants, including cereal plants. To taxonomy of the species of the mentioned genera, during the years 2020-2022,
from wetlands, swampy areas, fields and lands with poor drainage from the provinces of the Caspian Sea (Guilan, Mazandaran and
Golestan provinces) and West Azarbaijan province, from different parts of plants with signs and symptoms suspected of disease
sampling was done. The samples were immediately placed in separate paper envelopes and transferred to the laboratory. Isolation
of fungi was done using wet chamber method or culture of disinfected samples surfaced on potato-dextrose-agar (PDA) and water
agar (WA) media and the isolates were purified by single spore method. Purified isolates were transferred to tap water agar with
autoclaved wheat straw (TWA+wheat straw) plates under nUV light on 12 h diurnal cycle at 23 + 2 °C. A number of 372 fungal
isolates were isolated from the various plants. Species identification was based on the combination of morphological characteristics
and sequences obtained from three genomic regions including ITS-rDNA, GAPDH and TEF-1a. Based on the combination of
morphological data and phylogenetic analysis, Bipolaris salkadehnsis (Juncus sp., Carex sp. and Scirpus acutus), B. crotonis
(Eleusine sp.), Bipolaris sp. 1-7 (Setaria sp., paspalum sp., Cynodon dactylon, Digitaria sp. and Sorghum sp.), Curvularia
nodulosa (Eleusine sp.) and Curvularia sp. 1-4 (Cyperus sp., Eleocharis sp., Saccharum officinarum, Sorghum bicolor) were
identified. Taxa of B. crotonis and C. nodulosa are new records for funga of Iran. Eleven taxa (Bipolaris sp. 1-7 and Curvularia
sp. 1-4) are new taxon candidates for the world's fungal biota that will be named and described in the near future. The economic
significance or potential pathogenicity and host range of identified species in the present study are being investigated in studied
areas.
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Diversity of Phaeoacremonium species on tamarisk (Tamarix spp.) and saxaul (Haloxylon spp.) trees
in Iran

Z. Rahimi-Nia', H. Mohammadi'?, M. Sohrabi'

1. Department of Plant Protection, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran,
rahimizahra315@gmail.com
2. Research and Technology Institute of Plant Production (RTIPP), Shahid Bahonar University of Kerman, Kerman, Iran.

During a re-evaluation of Phialophora parasitica like isolates a new Hyphomycete, viz. Phaeoacremonium (Togniniales,
Togniniaceae) with five species was described and introduced in 1996. Since then, various species of this genus have been reported
from fruit and ornamental woody plants, non-woody plants, human, and animals in different regions of the world. During surveys
conducted on the plants of desert areas in Iran a die-back and canker symptom was noticed on tamarisk (Tamarix spp.) and saxaul
(Haloxylonspp.) trees. Therefore, our study aimed to identify fungal species associated with trunk diseases of these trees. Samples
were collected from trunks and branches of Tamarix and Haloxylon species and fungal isolations were made from discolored wood
tissues onto potato dextrose agar (PDA). In this study 62 Phaeoacremonium isolates were obtained from collected samples.
Morphological characteristics (cultural and microscopic characters) along with DNA sequence analyses of the internal transcribed
spacer (ITS), a partial B-tubulin (BT), and the actin (ACT) genes were used to identify of these isolates. Based on morphological
features and phylogenetic analyses, 15 Phaeoacremonium species were isolated and identified from tamarisk and saxaul trees. Of
these, six species (Phaeoacremonium inflatipes, P. krajdenii, P. sicilianum, P. viticola, P. camporesii, and P. aureum) were
associated with tamarisk, one species (P. fuscum) was recovered from saxaul and eight species (P. rubrigenum, P. parasiticum, P.
italicum, , P. alvesii, P. angustius, P. iranianum, P. minimum, and P. venezuelense) were isolated from both trees. So far there are no
reports of Phaeoacremonium species on Tamarix and Haloxylon species. Therefore, here we report tamarisk and saxaul trees as
new woody hosts for Phaeoacremonium species. Our study is also the first report of P. camporesii and P. aureum in lran.
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Evaluation and screening of fungal species isolated from extreme environments in terms of
hydroxamate siderophore production

A. Moshtari!, A. Narmani’>, M. Arzanlou?, Zahra Mahdizadeh?, R. Teimuri-Mofrad'
1. Department of Organic and Biochemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran.

2. Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran. Abolfazl.narmani2@gmail.com

Siderophores are high-affinity iron-chelating compounds secreted by microorganisms such as bacteria and fungi. They help
microorganisms to absorb iron. These compounds are among the strongest (with the highest affinity) Fe?" binding agents. Based
on iron-containing functional groups, their three main groups include catecholates (phenolates), hydroxamates, and carboxylates
(for example, citric acid derivatives). Hydroxamate siderophores are the most common group of siderophores that have the
functional group C(=0) N-(OH)R. In medicine, they are used to targeted antibiotic delivery, treatment of diseases like
haemochromatosis, thalassemia, etc. Also, siderophores are used as mediators to facilitate the cellular uptake of antibiotics by
antibiotic resistant bacteria (Trojan horse strategy). A wide range of medicinal functions of hydroxamate siderophores is now
appreciated. Therefore, the aim of the current research is to screen fungal species isolated from normal to extreme environments in
terms of producing hydroxamate siderophores to be used in the development of compounds that have many and special applications
in the field of medicine. For this purpose, thirty fungal isolates belonging to different species of Penicillium, Aspergillus,
Trichoderma, Beauveria, Gymnoascus and Stachybotrys were cultured in iron-poor medium (Grimm-Allen medium) in which most
of the iron was removed by 8-hydroxyquinoline, and kept for three weeks on a shaker with 140 rpm at a temperature of 25°C. Then,
the liquid phase of the culture media was mixed with two percent FeCls and its optical absorption was measured with a Uv viz
device between 200-600 nm wavelengths. The results showed that the isolates of Penicillium chrysogenum CCTU774, Aspergillus
parasiticus CCTU744 and Penicillium allii-sativi CCTU779 have the highest potential for producing hydroxamate siderophores
and these isolates can be used to develop compounds that have special applications in the field of medicine.
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The first report of Scytalidium sp. from the naturally infected eggs and cyst shell of cereal cyst
nematode (Heterodera filipjevi)

S. Biabani , G. Niknam, R. Karimzadeh, A. Narmani, E. Karimpour

Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. g niknam@tabrizu.ac.ir

Plant parasitic nematodes, including the cereal cyst nematode (Heterodera filipjevi), are considered as one of the limiting
factors for cereals cultivation in different countries. The use of pesticides to control plant pathogens causes environmental pollution
and threatens the health of humans and animals and their frequent application to control pathogens has led to the development of
resistance against these compounds by various pathogens and pests, and the management and control of these damaging agents has
faced with global challenges. In recent years, biological control as one of the alternative approaches for chemical pesticides has
attracted the attention of many researchers. Considering the importance of cereals and the presence of cereals cyst nematodes in
the country, in the present study, the fungi naturally associated with cereal cyst nematode were investigated in the fields of East
Azarbaijan province. For this purpose, in the spring of 2017, several soil samples were collected from wheat fields infected with
the cereal cyst nematode and the cysts were isolated using Fenwick apparatus. In order to isolate the associated fungi, cyst shell,
egg suspension and whole cyst as well, were cultured on acidified PDA and WA according to common methods in plant pathology
lab and the obtained fungal isolates purified using hyphal tip method. The isolates were identified by combining morphological
characters and molecular data based on ITS-rDNA genomic region. As a result, three isolates of Scytalidium were obtained and
identified from the naturally infected eggs and cyst shell of the H. filipjevi. The combination of morphological and molecular data
revealed that the three studied fungal isolates are candidates to be introduced as new species of the Seytalidium. However, additional
investigations are necessary in this regard. According to the available literature, the present study is the first report of occurrence
of Scytalidium on cereal cyst nematode.
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First report of Cytospora pruinosa on Populus nigra from Iran and the world
Y. Mohammadzade!, M. Davari*, M. Arzanlou?, A. Narmani?

1. Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili, Iran.
mdavari@uma.ac.ir

2. Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran.

Green spaces and parks constitute a part of the desirable face of the city and are considered one of the essential needs and
desirable phenomena of urban life. During the summer and autumn of 2021, Black poplar trees (Populus nigra) in greenspace of

Ardabil city, showing dieback ‘and canker symptoms, were visited and samples from branches-and trunks, were collected. After
surface sterilization in 0.5% sodium hypochlorite and washing in distilled water, wood pieces were dried on sterile filter paper.
Then, samples were cultured on PDA. Obtained fungal isolates were purified by hyphal tip method, fungal isolates were identified
according to morphological characteristics by using valid mycological keys. Among the isolates obtained from Poplar trees, one
isolate was identified as Cytospora pruinosa. Colonies reaching 9 cm diameter after 7 days and the colony color on PDA was milky

white with felt texture and irregular margin; reverse amber to yellow to creamy. After 14 days, the pycnidia were revealed as single
and small, covered by a white coating around it. Pycnidial stromata, immersed in host tissue, black to dark brown, erumpent, with
a thick and multi-layered wall, unilocular, flask-shaped 0.75-1.2-mm diameter. The disks are flat and round and gray in color and
unilocular with one ostiole. Cinidiophores 20-30 x 2-3 um hyaline, occasionally branched at the bases, embedded in a continuous
gelatinous matrix. Conidiogenous cells hyaline, enteroblastic, phialidic, subcylindrical, tapering to the apices. Conidia, hyaline,
cylindrical, slightly curved, unicellular, 5-7 x 17 pm (n = 30). Finally, the identity of the species was determined by combination
of morphological and molecular data based on ITS-rDNA region. To the best of our knowledge, this is the first report of the C.
pruinosa from P. nigra for Iran and the world.

Fungi for better life and safe planet 56 ool oyl g 5 (S5 sl oz, 8


mailto:mdavari@uma.ac.ir
mailto:mdavari@uma.ac.ir

Special code: (olaisl oS ‘
02230-88753 +YYY+—AAYOY b

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

O s & Was S pw ylslow yloyd 43 yoal (29,05 7,8 SO ylgie 4 Ganoderma lucidum <l 51 o,
P Yove] Jy vowe)

292 3 yaol T & gl ©B 53T 7 6LT Lpmmond (il dabld ol Lo juozme < zluae Lo pedle

Ol ol s (K pale oKD (igly)) liis 1S he ieliily ity —)

asefmr@yah00.com . y/u/ sl o s9lisS s 5 i isel clisiod lojl oy5.iS" | S ol Clasions duwho o iy Slasiowr i =Y
el SIS slials Sy pole oS g (slocssgls oaSs o Sy (5lpiSipes i =T

Il 5SS S Sy ol alfitily o gl ] )b Sy Aoy i i —F

ol sl sigplio (s @olia 5 (5ipsliiS pale olSiils il molio oUSily (Kis tunsf pole i —0

slagbyy a2 STl oly (oladl 35 @ 13 yulpw Gl (s )3 0gr jregSye d poie Jolse s )3 cotes ot oS a2l lon S (S5 iy oy
S5 CuaS 290 & (gjlow p ade pogMe Wlgn U Cunl ool g bt glag)ls calil o 3 oylaen (pg ple Jo )1 3eg hlews deme cr o Al Jleyd
A5 e (g ol odl ALl lalb p ilizee elgil adds 350 (29)b Syl I (S plgisar & conlglle potingd Lop3sil )l kel SaS Sl ps e
4 Mo 39 slaybge 1S clacél » Ganoderma lucidum T s)las Jlisl cll adllas ol 13 ol (6y555 (650l oo 315 slo o)) 0 o Sl Lils
Sl e 09,5 g aii o) (5)9e85 (Lo sige 09,5y &S A LS Limgy ol @ls S L8 il y90 (MCF-T) cuto ygipes (igey9m (sl iy (o yus
Mols” 8l sl doydgls b oasoleys (sygm98 (Sisige 095 Iy 035 Ly o aCugils wudloginw 13 iz o Bissly ol Jlo boasoloys o905
okl » (PSO.05) (5)hlise fals LaogS plo 4y Camd B 09,5 1359095 o 5 (9 Al Ble )l J38 09,5 )3 08 Jlo b 8l (b (jlosne b (el
2 Ses B Glap 3l ol oo la)pgls ol lis 08 endill 5 (syg057 slacdl So3lgmd (slawyy gl g (il slaodls ol it oy 0y93
)5 Cgeie iy Glb e & (i Mige 15 8l bl SISl g gl 9)b @8 S plgsar Sl (o s MCE-T Jsl 03, (559095 slodgs

Evaluation of the effects of Ganoderma lucidum as a safe medicinal mushroom in the treatment of
cancer patients with human breast cancer.

G. Mesbah!, M.R. Asef 2, F. Tash Shamsabadi®#, A. Abadi*, S. Amirian*®
1. Department of Pathology, Urology Research Center, Tehran University of Medical Sciences, Tehran, Iran

2. Department of Botany, Iranian Research Institute of Plant Protection, Agricultural Research, Education and Extension
Organization (AREEO), Tehran, Iran. asefmr@yahoo.com

3. Department of Medical Biotechnology, School of Advanced Technologies, Golestan University of Medical Sciences, Goran,
Iran

4. Department of Research and Development, AshianGanoTeb Biopharmaceutical Company, Golestan University of Medical
Sciences, Gorgan, Iran

5. Department of Forest Biological Sciences, Faculty of Natural Resources, Sari University of Agricultural Sciences and Natural
Resources, Sari, Iran

Breast cancer is one of the important diseases leading to death, especially among women around the world. Although there are
various treatment methods to improve patients, modern science is always looking for new and safe drugs to help improve the quality
of life of cancer patients in addition to overcoming the disease. Ganoderma lucidum has been known for many years as one of the
effective medicinal mushrooms against various types of cancers, but it is necessary to investigate its possible side effects on the
internal organs. In this study, the possible effects of Ganoderma lucidum aqueous extract on the liver tissues of nude mice with
hormone receptor positive human breast cancer (MCF-7) were evaluated. The results showed that in the group of untreated tumor-
bearing mice and the group of tumor-bearing mice treated with normal saline, fatty vacuoles accumulated in the cytoplasm of
hepatocytes, but the group of tumor-bearing mice treated with Ganoderma have a tissue structure completely similar to the normal
hepatic architecture in the control group. In‘addition, the tumor weight and volume in the target group showed a significant decrease
(p<0.05) at the end of the treatment period. Statistical analysis and the results of histopathological examinations of tumor tissues
and liver parenchyma showed that despite having a significant therapeutic effect on MCF-7 cell line tumor masses, Ganoderma can
be considered as a safe medicinal mushroom with protective effects on the liver tissue of breast cancer patients.

Fungi for better life and safe planet 57 ool oyl g 5 (S5 sl oz, 8



Special code: (olaisl oS ‘
02230-88753 +YYY+—AAYOY b

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

R o0 i 1 ol B yasdee 1 ol @oliuo Cluy 1 S5y oy O Wy

i 930 3L 48 ¢ gd9m0 Lo yosme ol AL 315 I8 donpd

fahimeh.gholizadeh@yah00.com . ;/./ /s «Cig o ] oSy ¢ s j pole US> o 4 jo arg 5o 0545

sl g3 Lagme b 55 5 00 laanl slons 02350l Sy U yaske (Ko s st deiec eof] £l 5 ol IS wile SUhas oo (clmor VT gy
Reactive Black wils (sl 5] sl 5, (b 5y 5 Vb oUlsi 6o & Loosy sloyasien 6,806 (6l (als @l Jlb o) diges J) e pslate ol (sl
Sy i Dyge (o5 g &S blod jl gpedte sla alis 5 05 ploul (il (il g puiiue (59) 93 b ajesie (6 Kb g (gilulin 0d edlazal v 5 (RBS)
il (syeske g VY i gemma o 3 s Gng; nl s CEF B Ly 3,90 e gl GlaSSy 2155y bl cpizzen MBS B 21
Voo BAYA o (2056 L 1) RB5 4jl Sty (o8 blod 5l alis A cpl sl olis Jgd LB ob; Sy (S bl | jeme alis VYl ol cutin i
oy plos (2155 S5 035L pwizen el Cows 4 RBS o351 S5y Ve e MOIL L el VA 51 g g 93 awsgs o 5y ool o WL ailes ols5 &) doyd
e 3o y3 Voo BV g Ve o BYAD ool 5 aoid Ll 49w A Luwgs Reactive Orange 16 (RO16) 4 Reactive Violet 5 (RV5) ¢ alus 45l la
loaisl ) 9 o plosl L i oy 1 bdes RVB Llj 5y 5 (i 41526 b bites RO16 3 RB5 ls; K, 48 sl ity Jubos 5 4 o5 092
g 030l o] €5, 4y o3l M Capons 5 Sy AN el g5 Larmn b ks (VU s (sl gl 3 ilsi oo Lp pasis o a3 o L3

Zero-dye water production from wastewater of textile industries: yeasts show the way
F. Gholizadeh-Balderlou, M.R. Soudi, F. Darvishi

Department of Microbiology, Faculty of Biological Sciences, Alzahra University, Tehran, Iran. fahimeh.gholizadeh@yahoo.com

For hazardous toxic pollutants such as textile wastewater and azo dyes, yeast-assisted bioremediation is a very promising and
environmentally friendly alternative. In order to, the active sludge sample from textile industries was used to screen indigenous
yeasts that have a high ability to decolorize textile azo dyes, such as Reactive Black 5 (RB5). Isolation and screening of yeasts
were done by two methods: direct and enrichment, and the yeast isolates were qualitatively and quantitatively evaluated for
decolorization. Also, the decolorization capacity of different azo dyes was investigated. The results of this research showed that a
total of 12 yeast strains were isolated. 8 out of 12 yeast isolates qualitatively showed acceptable decolorization. These 8 isolates
were able to quantitatively decolorize the azo dye RB5 with an efficiency between 82.9 and 100%. The highest decolorization
efficiency by two strains was obtained after 18 hours with 100 mg/L azo dye RB5. Also, the decolorization efficiency of other
textile azo dyes, Reactive Violet 5 (RV5) and Reactive Orange 16 (RO16), by the 8 selected strains varies from 78.5 to 100 and
70.4 to 100%, respectively. Further analysis showed that the decolorization of RB5 and RO16 was mainly by biodegradation and
the decolorization of RV5 was mainly by biosorption. These findings indicate that yeasts can be used in environmentally friendly
bioremediation technologies to reduce the dye and toxicity of azo dye contaminated wastewater.
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Mushroom compost as a new solid substrate for conidia mass production and viability of
Paecilomyces fumosoroseus (Wize)

R. Eslamizadeh’, A.S.B. Sajap”, D. Omar’, N.A. Binti Adam®, M. Naiimifar*

1. Member of the Agricultural Research, Education and extension Organization. Khuzestan, Dezful, Jolgeh Dez Agricultural
company (Dezful mushroom). Reslamizadeh@gmail.com

2. Department Forest Management Forestry Faculty UPM., University Putra Malaysia.
3. Department Plant Protection Agricultural Faculty UPM, University Putra Malaysia.
4. Jolgeh Dez Agricultural company (Dezful mushroom), Dezful, Iran,

Effect of different solid materials based on mushroom compost on conidia production and germination of Paecilomyces
Sfumosoroseus (Wize) was under laboratory condition. Among 10 solid materials, including (Compost, Compost 90%+Rice flour
10%, Compost 80%+Rice flour 20%, Compost 70%+Rice flour 30%, Compost 60%+Rice flour 40%, Compost 40%+Rice flour
60%, Compost 30%+Rice flour 70%, Compost 20%+Rice flour 80%, Compost 10%+Rice flour 90%, Rice), Rice as a control
treatment resulted in highest level of conidia with 9.2x10® conidia per gram dry solid materials production. While Compost
80%-+Rice flour 20% produced 8x108 conidia per gram dry solid materials and Compost as a base of formulated solid materials
was produced 5x108 conidia per gram. The result of germination tests shown that the amount of germination in all treatments was
between 97% in compost 70% + rice flour 30% at maximum level and 93% in compost 40%-+rice flour 60% at minimum level.
Mushroom compost had potential as a promising treatment of a substrate for conidia entomopathogenic fungi production.
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Isolation of Aspergillus neoindicus strain RBF9 with. the ability to bioremediate BTEX compounds
R. Shekari’, P. Mohammadi'?, G. Zarrini®

1. Department of Micrabiology, Faculty of Biological Sciences, Alzahra University, Tehran, lran, reyhaneh.shekari96@gmail.com
2. Research Center for Applied Microbiology and Microbial Biotechnology, Alzahra University, Tehran, Iran.
3. Department of Animal Biology, Faculty of Natural Sciences University of Tabriz, Tabriz, Iran,

BTEX compounds, which include benzene, toluene, ethylbenzene, and xylene, are toxic, with benzene being a potential
carcinogen. This study aimed to isolate fungi capable of bioremediation of BTEX. Samples were obtained from oil-contaminated
areas, and soil was enriched with BTEX. After 14 days, the enrichment suspension was inoculated onto nutrient solid medium. T he
fungi were purified and incubated with 1% BTEX at 25°C for 14 days. Gas chromatography—mass spectrometry (GC-MS) was
performed to assess BTEX biodegradation, and identification was performed based on molecular and phenotypic data. The selected
fungus exhibited a remarkable capacity for removing BTEX compounds. Specifically, it was able to reduce benzene, toluene,
ethylbenzene, and xylene by 99.43%, 99%, 99.48%, and 100%, respectively. Identification with D-1 D2 primers revealed that the
fungus was 100% similar to Aspergillus neoindicus. Aspergillus neoindicus demonstrated an over 99% efficiency in reducing most
BTEX compounds. While fungi have received less attention than bacteria for their ability to remove volatile compounds, identifying
and isolating fungi with high efficiency is critical for effective bioremediation.
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BTEX biodegradation by Talaromyces pinophilus strain RBF3
R. Shekari®, P. Mohammadi'?, G. Zarrini®

1. Department of Microbiology, Faculty of Biological Sciences, Alzahra University, Tehran, Iran, reyhaneh.shekari96@gmail.com
2. Research Center for Applied Microbiology and Microbial Biotechnology, Alzahra University, Tehran, Iran.
3. Department of Animal Biology, Faculty of Natural Sciences University of Tabriz, Tabriz, Iran,

BTEX (benzene, toluene, ethylbenzene, and xylene) are toxic and hazardous volatile compounds, which cause pollution of
underground water, atmosphere and soil. The aim of this study was to isolate BTEX-degrading fungi. Sampling was carried out
from a depth of 50 cm of soil. Five grams of soils were enriched in 100 ml of mineral medium (, K2HPO4 1.7, KH2PO4 1.5,
NH4NO3 1.5, MgS04 0.5, CaCl2 0.04, FeSO4 0.01- g/l) containing BTEX compounds for 14 days. Then, the purified fungi were
cultured in the presence of 1% BTEX.as the sole carbon source at 25°C. Subsequently, gas. chromatography-mass spectrometry
(GC-MS) was performed on media. The best BTEX- degrading fungus was identified by phenotypic and genotypic methods. The
results showed that the selected fungus reduced benzene by 3.2%, toluene by 54%, ethylbenzene by 99.5%, and xylene by 100%.
The molecular identification was carried out with primers ITS-rDNA and their results revealed that the selected fungus with 98%
similarity was Talaromyces pinophilus. It can be concluded that the selected fungus was able to degrade BTEX, which can be used
in biological filters. This fungus had a high ability to remove Xxylene, but it did not have a significant effect on benzene.
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Investigating the comparative effect of biosynthesized silver nanoparticles with extracts of two plants,
lemon beebrush (Aloysia citrodora) and castor (Ricinus communis), in inhibiting the phytopathogen
Pythium aphanidermatum in laboratory conditions.

T. Ataei Salami', G. Shahidi Banjar?, A. Hosseini pour’, R. abdoshahi?, H. Darem®

1. Department of Plant Pathology, Faculty of Agriculture, Shahid Bahonar University, Kerman, Kerman.
ataeisalamil 0@gmail.com

2. Department of Production Engineering and Plant Genetics, Faculty of Agriculture, Shahid Bahonar University of Kerman,
Kerman.

3. Agricultural Sciences Department of Sari University of Agricultural Sciences and Natural Resources.

Among the species of the genus Pythium, P. aphanidermatum is one of the most important soil pathogens that has a wide host
range. In order to control this disease, there are various methods such as sunning the soil, fumigating the soil with chemical poisons
and using fungicides. The adverse and long-term effects of chemical toxins have led to the use of alternative solutions, including
compounds based on nanotechnology, to manage plant diseases. Silver nanoparticles have shown great fungicidal potential in many
pathogens. One of the biological methods of nanoparticle synthesis is their biosynthesis through plants. In this study, silver
nanoparticles were biosynthesized with the leaf extracts of two castor and lemon plants. For the biosynthesis of silver nanoparticles,
after preparing plant extracts and 0.02 M AgNO3 ionic solution, the extract of each plant was mixed separately with silver nitrate
ionic solution in a ratio of 1:1, and the ability of plants to produce nanoparticles based on visual observations from the color change
of the solution Green checked to brown. The effect of nanoparticles biosynthesized by the extracts of two plants on the inhibition
of P. aphanidermatum oomycetes was investigated in vitro. This study showed that at a concentration of 0.01 M, both nanoparticles
had complete inhibition on the pathogen, and at concentrations of 0.005, 0.002 and 0.001 M, nanoparticles biosynthesized by lemon
extract showed significant inhibition compared to nanoparticles biosynthesized by castor extract. They gave. The minimum
concentration of the inhibitor in both samples was 0.001 and no inhibition was observed in the next concentration (0.0006). In order
to evaluate the properties of biosynthesized silver nanoparticles with lemon extract, TEM, UV-Visible spectroscopy and DLS
analyzes were performed. The absorption peak was 450 nm and the particle size was 17.11 nm. According to the above, the
synthesis of nanoparticles through plants is one of the methods that can be used to fight against many plant pathogens, including
oomysts.
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Evaluation of some growth characteristics of safflower (Carthamus tinctorius L.) in treatment with
several local isolates of Trichoderma spp.

M. Salimzadeh, H. Hatef, A. Narmani, Z. Mahdizadeh, Z. Kalantari, M. Farshbaf, M. Mehrabioon-Mohamadi,
M. Tarkhani, M. Arzanlou

Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. Abolfazl.narmani2@gmail.com

Among the oilseeds, safflower is of particular importance as a native plant of Iran and because of its high tolerance to
environmental stresses such as drought, salinity and winter cold. Nowadays significant attention has been paid on the application
and use of biological fertilizers for increasing crop yield and improving overall plant health. The use of biological fertilizers based
on Trichoderema species, in addition to increasing the population and activity of beneficial soil microorganisms, provides nutrients
needed by plants, ultimately boosts the growth and yield of agricultural plants. For this purpose, a factorial experiment was
conducted in a randomized complete block design with three replications in the research farm of the Faculty of Agriculture of the
University of Tabriz. To perform this test, safflower seeds are treated and seed-coated with inoculum prepared from three isolates
of Trichoderema (T. harzianum T3, T. harzianum Tr5, T. longibrachiatum N) before planting. After two months, the spore
suspension of the mentioned isolates with a concentration of 10° spores per ml was sprayed on the aerial parts. The results obtained
from this research showed that stem dry weight, seed weight-1000, chlorophyll index, plant height, stigma weight, capitol number
and leaf surface area significantly increased compared to the control. Finally, the results determined that the use of Trichoderema
isolates compared to control, can be an effective tool to increase the yield of the product and provide the application of
Trichoderema isolates in a more effective way as a natural method to improve the growth of safflower plants.
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In vitro screening and selection of endophytic fungal isolates tolerant to salinity stress
F. Mobini Dehkordi, F. Salimi, M. Javan-Nikkhah

Department of Plant Protection, College of Agriculture, University of Tehran, Karaj, Iran. fmobini.d@ut.ac.ir

Salinity stress is known as one of the most important factors inhibiting plant growth and reducing crop production. Seven
percent of the world's land is saline and it is predicted to reach 50 percent by 2050. For this purpose, one of the new and safe
methods in agriculture is the use of plant symbiotic fungi (endophytic fungi), which not only do not cause disease in the host, but
also increase plant tolerance to unfavorable conditions such as salt stress due to the production of some secondary metabolites and
also strengthening the plant's defense system. In this study, and in order to identify salt stress tolerant endophytic isolates, 28
endophytic fungal isolates. obtained from reed plants were screened through salt test under in vitro conditions. Screening of
endophyte isolates was done by culturing and comparing their growth in normal PDA culture medium (without adding salt) as a
control and PDA enriched with NaCl salt in different concentrations of 7, 10, 12, 14 and 16 percent. The isolates were first cultured
in the presence of 7% salt and incubated at 25°C, in the dark for one week. The growth rate and salt tolerance of the isolates were
evaluated by measuring the colony diameter. Isolates with colony diameter equal or greater than the controls were selected for the
next stage of screening up to 16% salinity. The isolates were also screened under the same conditions in the presence of KCl salt.
Finally, six tolerant isolates with greater growth than the control were identified in the presence of NaCl and KCl salts. Among the
six tolerant isolates, WP1L5G8 showed the highest growth in different culture media enriched with 7, 10, 12, 14, and 16%
concentrations of NaCl and KCl salts compared to the control. Based on morphological characteristics, this isolate was identi fied
as Aspergillus sp. is identified.
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New reports of the genus Colletotrichum in Iran
R. Nourmohammadi Nazarian®, A. Alizadeh?, A. Ahmadpour?, A. Shirzad!

1. Department of Plant Protection, College of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.
rana.nurmahammadil993@gmail.com
2. Higher Education Center Shahid Bakeri Miyandoab, Urmia University, Urmia, Iran

In order to isolate and identify Colletotrichum species associated with leaf spot and anthracnose symptoms of domestic and
wild woody and herbaceous plants, extensive sampling was carried out in some areas of East Azarbaijan, West Azerbaijan,
Golestan, Guilan and Mazandaran provinces during the years 2018-2021. More than 1000 plant symptomatic samples were
collected and more than 500 purified fungal isolates were isolated. Grouping of isolates was done based on morphological
characteristics and comparison of DNA fingerprinting pattern using BOX molecular marker. Identification of the representative
isolates based on the combination of morphological features and multigene phylogeny based on the nucleotide sequence of ITS,
TUB2, GAPDH and ACT genomic regions showed that the isolates-belong to 12 known species including C. caspicum, C. cereale,
C. chrysophilum, C. circinans, C. destructivum, C. lini, C. nicholsonii, C. orchidearum, C. orientalis, C. sublineola, C. trichellum
and C. tofieldiae and four new species candidates. Based on the available information, this is the first report of C. chrysophilum,
C. orientalis and C. tofieldiae species for the Funga of Iran. This research provided valuable information regarding the host range
and geographical distribution of the identified species. Setaria viridis from Golestan province, Echinochloa crus-galli from Guilan
province and Festuca sp. and Lolium sp. from East Azarbaijan province are introduced as new plant hosts for C. chrysophilum, C.
orientalis and C. tofieldiae, respectively.
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Characterization of mycelial compatibility groups (MCGSs) in populations of Sclerotinia minor from
sunflower fields in East Azarbaijan province

F. Baghbani Mehmandar®?, M. Arzanlou*, A. Narmani*

1. Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran
2. Department of Agriculture Sciences, Payame Noor Unvierstiy, Tehran, Iran. farhadbaghbani @pnu.ac.ir

Sunflower (Helianthus annuus L.) is one of the most important oil seeds in the world due to the consumption of nuts, oil
extraction and flower beauty in Iran and the world, and its cultivation and production are increasing. Sclerotinial f stem and crown
disease caused by two species of Sclerotinia namely, S. sclerotiorum and S. minor is known as the main constrain for sunflower
cultivation and production worldwide, which reduces annual crop yield and causes considerable qualitative and quantitative
damage. Thou knowledge on genetic diversity within populations of plant pathogens is useful for adopting proper disease
management strategies. In this research, in order to identify and determine mycelial compatibility groups (MCGs ofS. minor
populations, 156 isolates were isolated from sunflower fields in different regions of East Azarbaijan province. To determine the
compatible groups, primarily three conventional methods including red cormic dye (food dyes), bromo phenol blue and PDA
culture medium without dye, which are routinely used for mycelial compatibility groups determination were examined. of using
According to the same and consentient results obtained in all three methods .PDA medium was selected as the main method due to

its low cost and ease of accessibility. The isolates were evaluated for compatibility and incompatibility: the formation of the same
colony at the contact site of the threads was considered as the adaptation and cohort reaction and the existence of inhibition between
the two colonies was considered as incompatibility and different group. Finally, 24 mycelial compatibility groups were determined
of those 14 groups' contained single isolates and the rest were divided into two or more isolates. Amongst the groups that comprised
two or more isolates, two groups contained more than 20 isolates. The results showed high rate of mycelial incompatibility among
the S. minor isolates, which indicate high genetic variation and heterogeneity within S. minor populations from different sunflower
growing regions in East Azerbaijan province.
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First report on the occurrence and pathogenicity of Colletotrichum theobromicola on pomegranate
(Punica granatum) in lran

M. Salimzadeh?, M. Arzanlou!, A. Narmani', H. Hatef!, H. Rabbaninasab?
1. Department of Plant Protection, Faculty of Agriculture, Tabriz University, Tabriz, Iran. Salimzadehmahdi321@gmail.com

2. Plant Protection Research section, Agricultural and Natural Resources Research and Training Center of Golestan province,
Gorgan, Iran

Pomegranate (Punica granatum) is a shrub native to Iran, which has the highest pomegranate production rate in Markazi, Yazd,
Fars, Khorasan and Kerman provinces of [Iran. Pomegranate, like other plants, is sensitive to a wide range of diseases and hosts
many fungal plant pathogens such as Alternaria, Aspergillus and Botrytis. Colletotrichum, a fungal genus with a wide range of
hosts, is one of the most important pathogenic fungi that causes post-harvest rot and anthracnose in fruit trees, ornamental plants,
vegetables and greenhouses, as well as pomegranates. However, so far, the occurrence and distribution of pomegranate anthracnose
disease in pomegranate cultivation areas in Iran has not been investigated. In recent years, there has been a significant prevalence
of pomegranate fruit rot symptoms in the pomegranate orchards of Golestan province. Therefore, the current research was carried
out with the aim of identifying the cause of caries in Golestan province. For this purpose, sampling was done from the pomegranate
orchards of Golestan province in the fall of 2021. Isolation and purification of fungal isolates was done using usual methods in
plant pathology on potato dextrose agar-acidic (PDA) culture medium. The isolates were identified by combining morphological
data and molecular data based on ITS-rDNA genomic region, beta-tubulin gene. By combining morphological data with molecular
data, the isolates of this study were identifiedas Colletotrichumtheobromicola. The results of pathogenicity tests on pomegranate
fruit in laboratory conditions showed that the mentioned isolates caused symptoms five days after inoculation. This research is the
first report of the prevalence and pathogenicity of the mentioned species in Iran.
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Identification of endophytic and Rhizospheric fungi of alfalfa (Medicago sativa 1.) with biocontrol
potential in selected alfalfa fields in East Azerbaijan province

A. Narmani, M. Abed, M. Arzanlou

Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. arzanlou@tabrizu.ac.ir

Alfalfa (Medicago sativa L.) is one of the most important fodder plants in Iran. This plant, like other plants, is exposed to
various pathogenic microorganisms and various pests that leave irrecoverable damage to its cultivation, production and harvest.
Unfortunately, due to the easy access of farmers to chemical pesticides, chemical control has increased compared to other
management methods. Due to the existing problems for the management of pathogens and pests, the use of alternative methods
such as bioavailability with antagonists or combining them with common methods for sustainable management of plant diseases
and pests can be considered. Therefore, the aim of the present study is to isolate and identify alfalfa endophytic fungi with biocontrol
potential and antagonistic agents from alfalfa rhizosphere using wax moth larvae bait method (Galleria mellonella bait method).
For this purpose, in the summer of 2019, sampling was done from the root, crown and rhizosphere of the alfalfa. Fungal isolation
from soil was performed using wax moth larvae bait method and isolation of endophytic fungi was performed using common plant
pathology techniques. Pure cultures were established using hyphal tip and single spore method. The isolates were identified by
combining morphological data and molecular data based on ITS-rDNA genomic region and TEF gene. Based on the results obtained
in this study Trichoderma harzianum, Clonostachys rosea and Cladosporium limoniforme are reported as endophytes from alfalfa
for the first time. Also, Metarhizium robertsii, Clonostachys rosea, Stachybotrys chartarum, Trichothecium roseum and
Acrostalagmus luteoalbus were isolated and identified using wax moth larvae bait method. Bioassay results of antagonistic fungi
on the larvae of the wax moth and Fusarium solani in laboratory conditions showed 23-60% mortality and 19-65% growth
inhibition, respectively.
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Identification of some endophytic fungi of yew trees (7axus baccata 1.) in East Azerbaijan province

M. Farshbaf' , M. Davari!, M. Arzanlou?, A. Narmani>

1. Department of Plant Protection, College of Agriculture and Natural Resources, University of Mohaghegh Ardabili, Ardabil, Iran.
mohadeseh.farshbaf75@gmail.com

2. Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran.

Nowadays, the high use of synthetic chemical compounds in the control of pathogenic agents has caused environmental risks,
and the risk of resistance to these compounds in various pathogens has made the management of these pathogenic agents as a global
challenge. Due to these concerns, researchers are trying to find-alternative control strategies to manage the diseases. Using
microorganisms, especially endophytic microorganisms, to control and manage plant diseases is one of the most beneficial and
safest control methods. Every plant species is one host for at least one or many endophytic fungi. However, until now, an accurate
estimate of the biodiversity of endophytes has not been provided in most regions of the world as well as in Iran. In a study in 1401,
in order to identify some endophytic fungi of the yew tree (Taxus baccata L.), sampling of completely healthy branches, leaves and
roots of mass forests of Horand city was done. Isolation and purification of fungal isolates was done using the common methods
for the isolation of endophyte fungi. In order to identify the isolates, morphological traits were evaluated and compared with valid
keys. Finally, in order to confirm the isolated fungi detection, the ITS-rDNA genomic region was sequenced. By compilation
morphological and molecular data, Coniochaeta cipronana, Coniochaeta boothii, Paecilomyces formosus and Ilyonecteria
pseudodestructans were identified as endophytic fungi of yew tree. The present study is the first report of the mentioned species
on the yew tree for Iran and the world. Also, C. cipronana, C. boothii, and L pseudodestructans are the first reports for the mycobiota

of Iran.
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Endophytic fungal communities of Phragmites australis around Lake Urmia; towards better
understanding of plants adaptation mechanisms

F. Salimi!, M. Javan-Nikkhah!, A. Alizadeh?, M. Thines®

1. Department of Plant Protection, College of Agriculture, University of Tehran, Karaj, Iran. jnikkhah@ut.ac.ir.
2. Department of Plant Protection, College of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.
3. Biodiversity and Climate Research Centre, Goethe University, Frankfurt, Germany.

Investigating the endophytic fungal communities of plants in extreme environments is a key to understanding the mechanisms
of adaptation of plants to the environment. A comprehensive study was conducted to evaluate the effect of soil salinity in the
rhizosphere zone as an environmental variable on the endophytic fungal communities of the reed plant (Phragmites australis) in
the saline soils around Urmia Lake. Sampling was done from 16 different locations in the four directions of North, North-West,
South and South-West around Urmia Lake in West and East Azerbaijan provinces. In each location, four healthy looking,
symptomless reed plants were collected and the electrical conductivity and pH of the sampled rhizosphere soil were determined.
In total, 631 endophytic fungal isolates were recovered from 9600 plant tissues (leaves, stems and roots). Identification of the
isolates based on a combination of morphological characteristics and multigene phylogenies showed that the isolates belong to 77
distinct fungal species in ten orders of the phylum Ascomycota. The genera Fusarium, Trichoderma and Alternaria had the highest
number of isolates and the genera Fusarium, Aspergillus and Penicillium had the highest number of species—level clades. Statistical
analysis of the data showed that species diversity, richness and frequency of isolated endophytic fungi were significantly influenced
by rhizosphere soil salinity and the type of host plant tissue investigated. According to “adaptive symbiosis”, it might be possible
to harness reed symbiotic fungi as an environmentally friendly approach to increasing salinity tolerance of grain crops, such as
barley and wheat.
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Identification of Colletotrichum species associated with leaf spot and blight symptoms in Cyperaceae
and Juncaceae plants in the northern provinces of Iran

H. Abbasi!, A. Alizadeh', A. Ahmadpour?, A. Shirzad*

1. Department of Plant Protection, College of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.
hajieh.abbasi.98@gmail.com

2. Higher Education Center Shahid Bakeri Miyandoab, Urmia University, Urmia, Iran

This study was conducted with the aim of isolating and identifying Colletotrichum species from a number of Cyperaceae and
Juncaceae plants in some northern provinces of Iran. During the spring, summer and autumn seasons of 2021-2022, sampling of a
large number of plants of the mentioned families with symptoms-of leaf spots and blight in the tissues were collected in some
provinces located in the northern part of Iran, including East Azarbaijan, West Azerbaijan, Golestan, Guilan and Mazandaran. In
total, 149 plant samples suspected of Colletotrichum infection were collected and 134 purified Colletotrichum fungal isolates were
obtained. Fungal isolates showed high diversity in terms of morphological characteristics and colony characteristics. Grouping of
isolates was done based on morphological characteristics and comparison of DNA fingerprint pattern using ISSR molecular marker.
A number of selected isolates were identified based on the combination of morphological characteristics and phylogeny based on
the nucleotide sequence of ITS, TUB2, GAPDH and ACT genomic regions. The results showed that the isolates belong to four
known species including C. chrysophilum, C. fioriniae, C. lini and C. nymphaeae, two unknown species and two new species
candidates (Colletotrochum sp. 1 and Colletotrichum sp. 2). Based on the available information, C. fioriniae is a new record for the
Funga of Iran. Also, this research is the first report of the isolation of Colletotrochum from the plant genera Schoenus and
Eleocharis, C. fioriniae and C. lini from Carex sp., and C. chrysophilum from Sparganium sp. in the world.
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Identification of pycnidial fungi associated with leaf spot symptoms of woody and herbaceous plants
in some northern provinces of Iran - description of two new species and the first report of some
genera and species in Iran

Z. Hasany, E. Abdinejad, A. Alizadeh, A. Shirzad

Department of Plant Protection, College of Agriculture,” Azarbaijan Shahid Madani University, Tabriz, Iran.
zzahrahasany@gmail.com

This study was conducted with the aim of isolating and identifying the pycnidial fungi from various types of woody and
herbaceous plants in some provinces of Iran. During the spring, summer and autumn seasons of 2018-2021, sampling of a large
number of cultivated and wild plants, including fruit and forest trees, agricultural, pasture, ornamental and apartment plants that
showed symptoms of leaf spot, in different regions of East Azerbaijan, West Azerbaijan, Golestan, Guilan, Mazandaran and
Hormozgan provinces were carried out. In total, 1700 plant samples were collected and 476 purified fungal isolates with pycnidium
conidia were obtained. The identification of some representative isolates based on the combination of morphological characteristics
and phylogeny based on the nucleotide sequence of ITS, TEF and TUB2 genomic regions showed that the isolates belong to 48
different species of 32 fungal genera (Allophoma, Ascochyta, Boeremia, Chaetospermum, Coniella, Coniothyrium, Cytospora,
Didymella, Didymocyrtis, Diplodia, Discosia, Ectophoma, Edenia, Epicoccum, Neoascochyta, Neodidymelliopsis, Neofusicoccum,
Nothophoma, Paraboeremia sp., Paraconiothyrium, Paraphaeosphaeria, Plectosphaerella, Pleospora, Pseudofusicoccum,
Robillarda, Stagonospora, Stagonosporopsis, Typhicola, Vacuiphoma and Xenodidymella), 14 families belong to Dothideomycetes
and Sordariomycetes of the phylum Ascomycota. Based on available information, the genera Chaetospermum, Didymocyrtis,
Discosia, Edenia, Neoascochyta, Paraboeremia, Pseudofusicoccum, Robillarda, Typhicola and Vacuiphoma and the species
Chaetospermum camelliae, Didymella heterodera, D. longicola, D. variabilis, Discosia artocreas, D. pseudoartocreas, Epicoccum
duchesnea, Neoascochyta tardicrescens, Nothophoma brennandiae, Pleospora typhicola, Robillarda roystoneae and R. sessilis are
introduced as new species for the Iranian Funga. Also, in this research, twenty-six new species candidates belonging to different
genera were recognized.
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Isolation and identification of biocontrol agents from the rhizosphere and roots of Solanaceae plants
in East Azerbaijan province

M. Ayari, M. Arzanlou, A. Narmani

Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. mohsenayari1999@gmail.com

Potato (Solanum tuberosum L.), is the most important tuber crop that is cultivated all over the world under diverse climatic
conditions. After rice, wheat and corn, potato is the fourth most important crop, which has a significant share in the diet of all the
people of the world. Due to its high compatibility with a wide range of climates, the production of this valuable crop is increasing
in the world. Potato is susceptible to a wide range of pathogens and pests that cause economic damage to this product. Like most
plants, most potato diseases and pest’s management methods are dependent on chemical pesticides. In recent years, global markets
have shown an increasing tendency towards the use of biological control agents as an alternative to chemical pesticides. Therefore,
the aim of the present study was to isolate and identify the antagonistic fungal agents from the rhizosphere and tubers of potato and
the rhizosphere of other plants in Solanaceae family in the Sarab region in East Azerbaijan. For this purpose, in the summer of
2022, samples were taken from the roots and rhizosphere of Solanaceae plants as well as tubers of potatoes and transferred to the
laboratory. Isolation from soil and root was done by serial dilution method and common methods in plant pathology on acidified
potato dextrose agar- (PDA) respectively. Purification of the obtained isolates was done by hyphal tip and single spore methods. In
this study, several antagonistic fungal species were catheterized by combining morphological and molecular data based on ITS-
rDNA genomic region including Trichoderma longibrachiatum (7 isolates), T. harzianum (8 isolates), T rossicum (4 isolates), T.
polysporum (1 isolate), and Metarhizium robertsii (8 isolates) from rhizosphere and Clonostachys rosea (4 isolates) from potato
tuber. To the best of our knowledge, the present research is the first report of 7. rossicum for the mycobiota of Iran.
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The first report of the genera Chaetomella and Diploceras in Iran
E. Abdi-Nejad®, A. Alizadeh®, A. Pardel®, A. Shirzad®

1. Department of Plant Protection, College of Agriculture, Azarbaijan Shahid  Madani University, Tabriz, Iran.
abdineghadelham@gmail.com
2. Baluchestan Agricultural and Natural Resources Research and Education Center, AREEO, Iranshahr, Iran

In order to isolate and identify the fungal agents associated with leaf spot and blight symptoms of a number of tree species,
during the summer of 2021, extensive samplings were carried out in some areas of Sistan and Baluchestan province including
Iranshahr, Qasregand, Rusk and East Azarbaijan from a large number of fruit and non-fruitful trees of tropical and semi-tropical
regions that showed symptoms of leaf spots and blight in plant tissues. More than 300 plant samples were collected and more than
500 purified fungal isolates were obtained. The isolates were identified based on the combination of morphological characteristics
and phylogeny based on the nucleotide sequence of ITS, TUB2 and LSU genomic regions. The results showed that four isolates
belong to two new species of the genus Chaetomella and two isolates belong to a new species of the genus Diploceras for the
mycobiota of the world. Based on the available information, this is the first report of the genera Chaetomella and Diploceras for
the mycobiota of Iran. Manilkara zapotais (Sapodilla) is also introduced as a new host for. Chaetomella and Diploceras genera in
the world. Multigene phylogenetic analysis and comprehensive morphological studies are being done in‘order to accurately identify
the taxa.
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Identification of Fusarium endophytic species of wheat in both cold and tropical

S. Yousefi, H. Saremi, N. Alijani

Department of Plant Protection, College of Agriculture and Natural resource, University of Tehran, Karaj, Iran.
Yousefi.sholoria@ut.ac.ir

Fusarium species are one of the most important fungal groups that act as pathogens, saprophytes and endophytes. Non-

pathogenic species such as endophytes are of great importance because of their ability to increase host plant growth, increase host
resistance to biological and non-biological stresses, produce secondary metabolites and bioactive compounds. In this study,
Fusarium endophytic species on wheat plants, samples were taken from the roots, stems and leaves of healthy wheat plants in
Chaharmahal and Bakhtiari, Yazd, Hamedan, Zanjan and Kermanshah provinces. After transferring the plant samples to the
laboratory, the surface disinfection of the samples was done according to the method of Laran et al., (2007). The plant parts were
then transferred to PPA culture medium. Purification was done by hypha tip method -on water-agar medium. For molecular
identification of the isolates, genomic DNA extraction was performed according to the method of Zhang and Stephenson (2001)
with some modifications. DNA fragments were amplified by PCR using a pair of primers related to the TEF gene region. Fungal
isolates were identified based on morphological characteristics and using valid descriptions and molecular results. Five species of
Fusarium were identified based on morphological and molecular characteristics. Among the species, F. incarnatum-equiseti has the
highest number of isolates obtained from roots, stems and leaves of wheat plant with 27 isolates. The highest number of isolates
obtained from this research was related to Chaharmahal and Bakhtiari province. Fusarium solani was the second dominant Fusarium
species on wheat. In all sampled provinces, wheat root has 45 Fusarium isolates. Therefore, wheat root was found to be the most
susceptible organ for endophyte presence. Based on this, five Fusarium species include: F. incarnatum — equiseti, F. solani, F.
flaciforme, F. culmorum and F. brachygibbosum were identified as Fusarium endophytic fungi of wheat plants in Iran.
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Incidence and pathogenicity of Botryosphaeria dothidea on Cherry trees (Prunus avium L.) in'Iran

H. Hatef, Z. Mahdizadeh, A. Narmani, M. Salimzadeh, M. Arzanlou
Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran. zahra.m78225@gmail.com

Cherry (Prunus avium L.) is one of economically significant fruit trees in Iran. Decline disease is considered as a potential
threat for production and longevity of cherry trees in Iran. This disease affects cherry trees in all growth stages and eventually leads
to the decline and death on host tree. In a survey in 2019, cherry trees showing decline symptoms along with black sooty layers
under the bark of stem were observed in Tabriz city. In order to study the etiology of the disease, samples were collected from
symptomatic tissues and were transferred to the laboratory. Then, the samples were surface disinfected in 70% ethanol and soaked
in sterilized distilled water thrice. After drying on sterile filter paper, the segments were cultured on acidified PDA. Pure cultures
were established using hyphal tip method. In order to assess the pathogenicity of the isolates, the excised shoot assay was used in
triplicate. Morphological characteristics were examined on fungal cultures grown on PDA‘and OA at 25°C. In order to confirm the
identity of the isolated fungi, the ITS-rDNA genomic region was sequenced. Based on the evaluation of morphological characters,
and comparison with the authentic keys, and a combination morphological data with molecular data, isolates were determined as
Botryosphaeria dothidea. In addition, the results of the pathogenicity test showed that B. dothidea isolates are highly pathogenic
on cherry and excised shoots became necrotic and turned black after three weeks, while no symptoms were observed in the control
samples. To the best of our knowledge, this is the first report of pathogenicity of B. dothidea on cherry tree in Iran.
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First occurrence of Quambalaria cyanescens on walnut fruits infested with codling moth larvae
Z. Mahdizadeh, M. Arzanlou, A. Narmani
Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran. zahra.m78225@gmail.com

In a survey on fungal species asscoaicted with walnut kernel rot symptoms, white fungal mycelial mass was observed on feces
and larval debries of codling moth on walnut kernels in East and West Azerbaijan provinces in 2022. Infected samples were
examined under a stereo microscope, and white mycelial mass with fungal spores were taken using a sterile needle and purified
using single spore method. Morphological characteristics, were exmained on PDA and MEA culture media after one week of
incubation under dark condition at 21°C. In order to confirm the identity of the isolated fungi, the ITS-rDNA genomic region of
representaive isolate was amplified using a general primer set (ITS1 and ITS4) via polymerase chain reaction and PCR product
was sequenced. Based on a combination of morphological features and sequencing data, the isolates were identifiedas Quambalaria
cyanescens. ITS sequence data obtained from representative isolates in this study showed 100 percent similarity to the sequence of
type strain of Q. cyanescens in GenBank. Colonies slow-growing, reaching a diameter of 11 and 12 mm diameter on PDA and
MEA respectively, after,one week and produce purple pigment in the medium. The conidiophores are undifferentiated from the
vegetative hyphae, conidiogenous cells are holoblastic with sympodial proliferation. Conidia are usually-ovoid or pear-shaped,
transparent and 2-8 x 1.5-2.5 pum. Quambalaria cyanescens is one of the rare basidiomycetous species in the order
Microstromatales, which also has a yeast phase. To the best of our knowledge, this is the first report on the association of Q.
cyanescens with feces and larval debries of codling moth on walnut kernels.
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Isolation and identification of the endophytic fungi from the root, stem and seed of the Camelthorn
(Alhagi maurorum) in selected regions of East Azerbaijan province

A. Narmani', S. Hamedi', M. Arzanlou, K. Karimi
1. Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. Abolfazl.narmani2@gmail.com

2. Department of Plant Protection, Safiabad Agricultural Research and Education and Natural Resources Center, Agricultural
Research, Education and Extension Organization (AREEO), Dezful, Iran.

Camelthorn is a perennial shrub, resistant to cold and drought with deep roots. This species occurs in desert area with salty soils
as well as weed in agricultural fields. Camelthorn is used as winter fodder by livestock and also has medicinal properties which is
used in traditional medicine. Like many other plants, camelthorn is colonized by endophytic fungi. The diversity and distribution
of endophytic fungi are very remarkable and from this point of view, they have drawn the attention of mycologists. Until today,
comprehensive research has not been done on the isolation and identification of endophytic fungi from different parts of this plant.
Hence, the present study was designed to identify the endophytic fungi of the camelthorn in selected locations of East Azerbaijan
province. For this purpose, during the seasons of 2020 and 2021, samples were collected from the different parts of the Camelthorn,

including seeds, stems and roots. Isolation and purification of fungal isolates were made using common plant pathology techniques.
In order to identify the isolates, morphological characteristics were evaluated and compared with the authentic keys. Finally, in
order to confirm the identity of the isolated fungi, the ITS-rDNA genomic region and parts of TEF gene was amplified and
sequenced based on fungal group. Based on a combination of morphological features and sequencing data, Fusarium acuminatum,
FE clavum, E oxysporum, Neocosmospora solani and Sarocladium kiliense were isolated as dominant endophytic fungal species
from Camelthorn. To the best of our knowledge, above mentioned species were reported as endophytes from camelthorn for the
first time in Iran and in the worlds. Most of the species that have been identified in this study have been introduced as plant
pathogens in some case, however some isolates of these species have also been introduced as biological control agents and
endophytes.
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First report on the occurrence and pathogenicity of Rhizoctonia solani AG4-HG-I on watermelon in
the world

A. Narmani, M. Arzanlou, H. Naderi Ajirlo

Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. Abolfazl.narmani2@gmail.com

Watermelon (Citrullus lanatus) is an economically important crop in the family Cucurbitaceae, which is cultivated for fresh
consumption and seed production in more than 100 countries around the world. Iran is one of the leading countries in watermelon
cultivation and production. Iranian watermelon industry currently covers a total area of over 69000 ha with the annual production
of nearly two million tons.’ Soil-borne pathogens such as Rhizoctonia solani are among the main factors limiting the watermelon
cultivation industry in the world. Due to the lack of accurate and comprehensive information on the occurrence and distribution of
R. solani and the type of its anastomosis group in Ardabil province, the present study was designed to detect and identify
anastomosis group of R. solani involved in watermelon wilt in this province. For this purpose, during the summer of 2019, sampling
was done from watermelon showing wilting, yellowing, crown rot symptoms in the Parsabad and Bileh Savar regions of Ardabil
province. Isolation of fungal agents was performed using common plant pathology techniques on acidified PDA. Pure cultures
were established using hyphal tip method. In order to identify the isolates and determine the anastomosis groups, the mycelium of
the isolates was stained using 0.5% safranin and the ITS-rDNA genomic region was sequenced. By combining morphological data
with molecular data, multinucleate R. solani with AG4 anastomosis group and HG-I subgroup was identified as the dominant
species involved in watermelon wilt. The results of the pathogenicity test show that R. solani AG4-HG-I is pathogenic on
watermelon under greenhouse conditions. To the best of our knowledge, the present study is the first report of AG4-HG-I
anastomosis group as a watermelon pathogen.
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Rapid detection of the fungus Ascochyta rabiei causal agent of chickpea Ascochyta blight using
polymerase chain reaction (PCR) method

M. Mostafazadeh?®, L. Ebrahimi', F. Shokohifar?, M. Mamarabadi®

1. Department of Entomology and Plant Diseases, College of Agricultural Technology, University college of Agriculture & Natural
Resources, University of Tehran, Iran. mostafazadeh@ut.ac.ir

2. Research Institute of Plant Sciences, Ferdowsi University of Mashhad, Iran
3. Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran

Chickpea (Cicer arietinum) is the most second consumed leguminous crop growing all over the world and one of the most
important diseases of that is chickpea Ascochyta blight. This disease is a destructive fungal disease of chickpea that has spread
almost all chickpea-growing regions. Rapid detection of the fungus Ascochyta rabiei which is the causal agent of chickpea
Ascochyta blight, plays an important role in epidemic forecasting and management of the disease. In this study, Primer premier V.5
program was used to design specific primers for GSh200 and GSh201 genomic regions based on the genome sequence of A. rabiei
retrieved from the gene bank (NCBI). Specific primers were synthesized by Betagen Company used for amplifying Gsh200 and
Gsh201 genomic regions were named pSH200-F1and pSH200-R1, pSH201-F1 and pSH201-R1. Polymerase chain reaction (PCR)
used to amplify the target gene sequence. The PCR results showed that the target regions could be amplified in the expected sizes
by the primers designed based on the Gsh200 and Gsh201 gene sequences. Specific primer pair pSH200-F1/R1 amplified a
fragment around 1277 bp, while the PSH201-F1/R1 primer pair amplified a fragment around 2112 bp. In DNA sample extracted
from inoculated plant, PCR amplified a band at the expected size, while no product was amplified when the DNA sample was
related to healthy plants. The results showed that this method is able to detect the pathogen more quickly and accurately than
standard isolation methods. A PCR based method was developed and suggested here can easily detect this pathogen at the early
stages. This method can also be used for disease management in order to prevent disease progression and minimize crop losses.
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Isolation and identification ‘of Fusarium languescens and F. solani associated with sudden decline
blight of date palm in Khuzestan province

M. Amani' ?, R. Farokhy nezad®, M. Mehrabi®

1. Department of Plant Protection, Shaeed Chamran University of Ahwaz, Ahwaz, Iran. Majidamani2008@Yahoo.com
2. Date palm & Tropical Fruits Research Center, Ahwaz, Iran

3. Scientific member at Shaeed Chamran University of Ahwaz

Date palm (Phoenix dactylifera L.) is one of the important horticultural products in Khuzestan province, with an area under
cultivation of about 40.000 hectares, and about 200.000 tons per year. It plays an important role in food security. In the recent
years, sudden decline, rapid and unusual drought in the lower leaves of date palm were caused the damage and sharp decline of the
province's date crop. Initial symptoms of chlorosis and necrosis were observed in the leaflets of one side of the leaf, and eventually
the leaf dies. After collecting infected leaves and transferring them to the laboratory, they were sterilized with alcohol 90° and
cultured on Potato-dextrose-agar (PDA). After appearance of fungal isolates in 4-5 days, they were purified by single spore method
and kept in refrigerator (4°C) for molecular investigation. The isolates were identified using morphological and molecular
characteristics. The translation elongation factor 1-a region (tefl) and DNA-directed RNA polymerase Il second largest subunit
(Rpb2) were amplified and sequenced by polymerase chain reaction (PCR). After assessing morphological and molecular
characteristics of the isolates and evaluating their pathogenicity on the Barhi cultivar, two species namely Fusarium languescens
and F. solani were identified as the causative agent of the disease.
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First report of date palm inflorescence rot disease caused by Fusarium annulatum in
Southern Iran

M. Amani'' ?, R. Farokhy nezad®, M. Mehrabi®

1. Department of Plant Protection, Shaeed Chamran University of Ahwaz, Ahwaz, Iran. Majidamani2008@Yahoo.com
2. Date palm & Tropical Fruits Research Center, Ahwaz, Iran

3. Scientific member at Shaeed Chamran University of Ahwaz

Date palm (Phoenix dactylifera L.) is one of the important sources of income for many farmers in Khuzestan province, with an
area under cultivation of about 40.000 hectares, and about 200.000 tons per year. Inflorescence rot is one of the serious fungal
diseases of date palm that severely reduces the product yield. The identification of the causal agent is a key step for management
and control disease, and the objective of this present study was to identify the causal agent of inflorescence rot disease occurring
on date palms prevailing in Southern Iran. Infected date palms were observed in Abadan, Khorramshahr and Shadegan areas. After
collecting infected spats and transferring them to the laboratory, they were sterilized with alcohol 90% and cultured on Potato-
dextrose-agar (PDA). Then after fungal isolates appeared one week, they were purification by single spore method and kept in
refrigerator temperature (4°C) for molecular investigation. The isolates were identified using morphological and molecular
characteristics. The translation elongation factor regions (tef) and subunit (Rpb2) were amplified and sequenced by polymerase
chain reaction (PCR). The PCR method and phylogenetic relationship successfully determined that Fusarium annulatumis the
causal agent of date palm inflorescence rot in southern Iran. The pathogenicity test confirmed the disease-causing abilityof the
fungus. Identification of this new disease agent may help the plant pathologists to control this disease.
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Study of oral Candidiasis in patient admitted in Intensive care unit at universal hospitals in Mashhad,
Iran

M.J. Najafzadeh, A. Almousavi

Department of Parasitology and Mycology, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.
najafzadehmj@mums.ac.ir

Candidiasis is one of the most important and common opportunistic infectious agents in humans. Oral candidiasis is one of the
clinical manifestations of candidiasis, which occurs especially in immune-compromised patients such as AIDS, chemotherapy,
long-term users of broad-spectrum antibiotics. The aim of this study was to identify the species causing oral candidiasis in patients
admitted to Mashhad University Hospitals. In this study, 62 sampleswere collected from patientsin Emam Reza and Omid hospitals
of Mashhad were prepared and studied. Potassium hydroxide 10% was used for direct examination and Sabouraud dextrose agar
medium containing Chloramphenicol was used for culture. After the growth of colonies, Chromagar medium was used for initial
detection and Multiplex PCR method was used for accurate detection of candida species. Out of 62 participants in the study, 36
(58.1%) were male and 26 (41.9%) were female. The age range of participants was 23 to 87 years (age average 58/10 + 16/52).
The highest prevalence of underlying disease was reported in gastrointestinal cancers (30.6%). According to the diagnostic method
of chromagar, the highest frequency was Candida albicans (56.5%) compared to non-albicans species (43.5%). Multiplex PCR
diagnostic method identified three species of C. albicans (56.5%), C. krusei (37.1%) and C. glabrata (6.5%). According to the
present study, the highest frequency of infection is among patients with gastrointestinal cancer. And compared to previous studies,
the prevalence of non-albicans species is increasing.
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Evaluation of biological control of the Rhizoctonia canker of potato using antagonistic bacteria and
resistance inducing compounds

A. Viani!, A. Shahrivar?, N. Aliasgharzad? and H. Ramazanzadeh*
1. Department of Plant Protection, College of Agriculture, Tabriz University, Tabriz, Iran. viani@tabrizu.ac.ir
2. Department of Soil Science, College of Agriculture, Tabriz University, Tabriz, Iran.

Potato stem canker and black scurf caused by the fungus Rhizoctonia solani is one of the most important and harmful diseases
of this plant worldwide. This research was conducted with the objective of study on the biological control of the pathogen with
antagonistic bacteria and also investigation on the possibility of inducing resistance in potato plants to the pathogen using plant
resistance activating compounds including salicylic acid 0.5,1 and 2 mM, methyl salicylate 0.1, 0.2 and 0.4 mM, silicon and silicon
nanoparticles 1,2 and 4 mM. The results of laboratory studies showed that antagonistic bacteria Bacillus subtilis and B.
methylotrophicus in dual culture method, reduce the radial growth of fungal mycelium by 45.71% and 69.28%, respectively,
compared to the control. In vitro conditions, the direct effect of different concentrations of resistance-inducing agents (after mixing
with medium) on mycelia growth of pathogen showed that except 2 mM salicylic acid and 4 mM silicon (with 28.57 and 27.14%
inhibition, respectively), none of the tested concentrations of inducers had a direct inhibitory effect on fungal colony growth. In
greenhouse studies, treating of potato tubers before planting with antagonistic bacteria and resistance inducers, improved the plant
growth characteristics such as fresh and dry shoot and root weight compared to the control plants and also reduced the severity of
the disease significantly two months after incubation of plants in greenhouse conditions. Among the resistance inducers, the highest
percentage of disease control is related to the silicon nanoparticles 2 mM (69.82%) and salicylic acid 2 mM (68.75%), and the
lowest amount was related to salicylic acid 0.5 mM (20.32%). Among antagonist bacteria, B. methylotrophicus showed the highest
percentage of disease reduction (72.94%) compared to the control.
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The effect of zero race of Fusarium oxysporum f. sp. ciceris causes chickpea wilting, root and crown
rot in the expression of ascorbate peroxidase and catalase genes.

T. Naeim Abadi!, M. A. Tajick Ghanbary*, A. Abbasi Moghadam’, V. Babaeizad', M. Hashemi®

1. Department of Plant Protection, Faculty of Crop Sciences, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran. Tahmineh7544@gmail.com

2. Seed and Plant Improvement Institute, Agricultural Research, Education and Extension Organization (AREEO), Karaj, Iran.

3. Seed and Plant Certification and Registration, Agricultural and Natural Resources Research Center, Shahrekord, Iran.

Fusarium wilt caused by Fusarium oxysporum f. sp. ciceris (FOC) is one of the most important diseases of chickpea (Cicer
arietinum L.), which causes a lot.of damage to this crop every year and causes a significant decrease in'the yield. FOC has eight
physiological races including; 0, A 1, B/C 1, 2, 3, 4, 5, and 6. Theiimportance of the FOC race 0 is due to the prevalence of wilting
and rotting of chickpea roots and crowns in many reports from different parts of the country, especially in the field of chickpeas in
Kurdistan province. The Effect of FOC race 0 on the catalase and ascorbate peroxidase expression measured by Real time-PCR
method. The resistant, semi-resistant, and very susceptible chickpea accessions received from the National Plant Gene Bank of
Iran. Measurements were performed at 0, 24, 48, and 72 hours after inoculation. The results showed that the ascorbate peroxidase
gene expression in the resistant cultivar was significantly higher than in semi-resistantand very susceptible cultivars; respectively.
It reached the highest level after 48 hours’ post-inoculation. The expression pattern of the catalase gene compared to the control 24
hours after inoculation in the resistant cultivar showed a decrease, then increased to the highest level 48 hours after inocu lation and
then decreased after 72 hours past inoculation. The catalase gene expression in the resistant cultivar was higher than in the semi-
resistant and very susceptible cultivars. It seems that the enzymatic antioxidant defense system plays an important role in the
defense mechanism of resistant chickpea plants to fungal stress. This defense system is induced and activated at the level of
transcription and enzyme activity to help the plant resist the FOC attack.
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The introduction of a new host plant for sclerotinia sclerotiorum in iran
M. Mirtalebi, Z. Amirzadegani

Department of Plant Pathology, College of Agriculture, Shiraz University, Shiraz, Iran, mmirtalebi@shirazu.ac.ir

In September 2022, symptoms typical of crown rot of pepper (Capsicum annuum L.) were observed in the
greenhouses of Pasargad county, Fars province, Iran. Crown segments from the margin between the healthy and
infected tissues, surface disinfected by immersion in 0.5% sodium hypochlorite for one min and rinsed with sterilized
distilled water. The pieces were placed on petri plates containing potato dextrose agar (PDA) amended with 25% lactic
acid. Plates were incubated at 25°C. Fungal cultures consisting of white mycelia and 4-6 mm, black, irregular sclerotia
were recovered and-identified as Sclerotinia sclerotiorum based on morphological characteristics. Molecular
identification of this species was performed by sequencing the ITS-rDNA regions using ITS1 and ITS4 primers.
Pathogenicity test was conducted under greenhouse conditions by inoculating six 1-month-old pepper seedlings that
were grown in greenhouse pots. The pepper seedlings inoculated using inoculated wheat seeds placed on stems, at the
soil line, of pepper plants. Disease symptoms were observed in inoculated plants after two weeks and the fungus was
re-isolated from symptomatic plants. Six control plants were inoculated with fungus free autoclaved wheat seeds. All
seedlings were enclosed in plastic bags that had been sprayed with water on the inside to maintain high humidity for
48h and kept in the greenhouse at approximately 25°C. Symptoms similar to those observed in the field were evident
after two weeks on inoculated plantsand S. sclerotiorumwas reisolated. Sclerotinia stem rot caused by S. sclerotiorum
is a major fungal disease affecting production of vegetable crops such as tomato, potato and eggplant in Iran. To our
knowledge, this is the first report of crown rot caused by S. sclerotiorum on bell pepper in Iran.
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First report of Pestalotiopsis neglecta causing root rot and crown canker on blueberry in Iran
M. Mirtalebi, N. Taiebikhah, Z. Amirzadegani

Department of Plant Pathology, College of Agriculture, Shiraz University, Shiraz, Iran, mmirtalebi@shirazu.ac.ir

Blueberry (Vaccinium spp.) is a native fruit in North America and parts of Europe, which is widely cultivated in these regions.
In recent years, varieties of blueberry have been imported into Iran, and their compatibility is currently being investigated in
different provinces. In March 2023, declining blueberry seedlings were observed in a nursery in yasouj city, Kohgiluyeh and Boyer-
Ahmad Province, Iran. Diseased plants were characterized by the presence of brown necrotic lesions and canker at the crown of
the plants. Diseased plants showed a dark discoloration of the root cortex and root rot. Root and crown pieces were surface
disinfected by immersion in 0.5% sodium hypochlorite for one min and rinsed with sterilized distilled water three times before
plating them onto potato dextrose agar (PDA) with 25% lactic acid. Fourteen isolates showing globular, white and cottony colonies
were obtained. Scattered black acervuli conidiomata were formed on the nonzonate colonies. Isolates were characterized by the
presence of five-cell conidia and three to four apical (usually three) appendages with a rounded apical end and one basal appenda ge.
The three median conidial cells were thick-walled and light to dark brown, whereas the apical and basal cells were hyaline. Conidia
were 20.1 to 25 x 7.5 to 8.33 um (n = 30). According to colony and conidia morphology, the isolates were initially identified as
Pestalotiopsis neglecta (Thiim.) Steyaert. Morphological identification of P neglecta in this study was confirmed by sequence
analysis of the internal transcribed spacer (ITS) region of the ribosomal RNA genome (ITS) and B-tubulin gene regions. ITS and
B-tubulin gene regions were amplified and sequenced for the BLASTn sequence analysis tools and phylogenetic tree construction
using maximum likelihood method by MEGA version 7.0. The fungus was also identified as P neglecta based on molecular
analysis. Pathogenicity test was confirmed in 1-year-old blueberry seedlings. The blueberry seedlings inoculated using inoculated
wheat seeds placed around the crowns and roots. In controls, the seedlings were inoculated with fungus free autoclaved wheat
seeds. Plants were incubated at 25°C and a 14-h photoperiod. After 30 days, plants showed root rot and canker on the crown.
Control plants showed no symptoms. The same pathogen was reisolated from diseased roots crowns of the inoculated plants.
Different species of Pestalotiopsis have been previously reported to cause leaf spot, twig blight, twig canker and root rot on
blueberry worldwide. To our knowledge, this is the first report of P neglecta as a root pathogen of blueberry in Iran.
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Leaf spot disease of broad bean (Vicia faba L.) caused by a new genus of Mycosphaerellaceae in Iran
M. Bakhshi, R. Zare

Iranian Research Institute of Plant Protection, P.O. Box 19395-1454, Agricultural Research, Education and Extension
Organization (AREEQ), Tehran, Iran. mouneshakhshi@gmail.com

Broad bean (Vicia faba L.) is one of the most important grain legumes and is susceptible to several leaf diseases caused by
pathogenic fungi. In a field survey in northern Iran, a new disease on broad bean, resembling (CLS) Cercospora leaf spot disease,
was observed in different parts of Golestan and Mazandaran provinces. In order to identify the fungal agent associated with this
disease, symptomatic leaves were collected from the field and taken to the laboratory. Single spore cultures were prepared directly
from leaf spots. Molecular sequence data of five genomic loci (LSU, ITS, actA, tefl and gapdh), coupled with morphological data,
revealed that the representative isolates belong to an undescribed genus in the Mycosphaerellaceae to be formally described and
published in due course. Although the new genus resembles Cercospora, but it can be distinguished based on conidiophores that
are reduced to conidiogenous cells and, scars that are comparatively less thickened on conidiophores. Pathogenicity test were
carried out following the steps of Koch’s postulates, suggesting that the new fungus is a leaf pathogen on broad bean. Considering
the widespread distribution of this disease in the north of Iran, the disease is possibly an important and newly emerging one.
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Morphological and pathological characteristics of Fusarium oxysporum f. sp. radicis-cucumerinum
(Forc) causal agent of root and stem rot of greenhouse cucumber in Yazd province, Iran

S.A. Moshtagioun®, S.A. Esmaeilzadeh-Hosseini*, A. Saeedpour?, M .Nasjafiniya?, A. Sarpeleh?

1. Plant Protection Research Department, Yazd Agricultural and Natural Resources Research and Education Centre, AREEO,
Yazd, Iran.s.a.moshtaghioun@gmail.com

2. Plant Disease Research Department, Iranian Research Institute of Plant Protection, AREEO, Tehran, Iran

During 2021-22 a sever root and stem rot of cucumber was observed in a considerable number of greenhouses in different
regions of Yazd, Iran. Infected plants showed initially wilting with a progressive yellowing followed by root and crown rot and
finally necrosis. Light brown or white to yellow cankers were visible at collar and stem of infected plants. Cankers localized mainly
on one side of the collar or stem, were measured in various sizes up to 10 centimeters. Deep longitudinal cracks covered with white
to orange mycelium mass were observed on the surface of affected tissue. On the stem a vascular brown discoloration was visible
extending for 50-100 centimeter above the soil line. Using acidified potato dextrose agar (APDA) (pH = 4.2), white to pink colonies
were isolated from collar and stem (10-30 centimeter above the soil surface). The isolates collected from different greenhouses
grew fast on PDA reached up to 9 centimeters in diameter after 10 days” incubation at 25°C. Aerial mycelium were white showing
white to purple appearance from the below surface. Cream to orange sporodochia were formed on carnation leaf agar (CLA) and
PDA after 7-10 and 14 days’ incubationat 25°C, respectively. Macroconidia formed on sporodochia were hyaline, fusiform, slightly
curved having mainly 3-4 septate with foot cells generally inconspicuous. Microconidia were abundant, one celled, oval, slightly
curved and formed only on false head. Conidiophores bearing microconidia were monophialide and very short. Chlamidospores
formed terminal and intercalary were hyaline, spherical or elliptic and observed generally single and rarely in pairs. These
characteristics are in agreement with Fusarium oxysporum. The fungus was inoculated on a variety of cucurbitaceous plants at 4-
5 true leaf growing stage using root dip method and the inoculum produced on sterilewheat grain. Cucumber plants showed wilting
and yellowing 4-7 days and were dead entirely 10-15 days after inoculation. The pathogen caused a sever root and hypocotyl rot
accompanied by a vascular discoloration in the stem. White to orange Mycelium mats was observed on the collar and stem 7-8 and
13-15 days after inoculation accordingly. The causative isolate didn’t show pathogenicity on other hosts and no symptoms were
observed in the control. Root and stem rot of cucumber caused by Fusarium oxysporum f. sp. radicis-cucumerinum (Forc) was
identified regarding to morphological and pathological characteristics of Forc isolates.
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Identification of some endophytic fungi of pistachio trees (Pistacia vera L.) in East Azarbaijan
province

M. Tarkhani , M. Arzanlou, A. Narmani

Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, lran. masoomehtarkhani94@gmail.com

Pistachio (Pistacia vera L.) is one of the most important garden plants in Iran. Due to the tolerance of pistachio to water and
salinity stress, special attention has been paid to the cultivation and development of pistachio orchards in East Azarbaijan province.
Like other plants, pistachio trees are colonized by endophytic fungi. Endophytic fungi spend part or all of their life cycle inside the
host's tissue without causing any visible symptoms on the host. Among the approximately 300,000 known plant species on the
planet, each plant species was found to harbor at least one or several number of endophytes. However, until now, an accurate
estimation of the biodiversity of endophytes has not been provided in most regions of the world as well as in Iran. In a survey in
2022, sampling was done from the pistachio orchards in East Azarbaijan province. Isolation of fungal isolates were made using
routine plant pathology and mycology techniques on acidified PDA. Pure cultures were established using hyphal tip and single
spore methods. In order to identify the isolates, morphological characteristics were evaluated and compared with the authentic
keys. Finally, in order to confirm the identity of the isolated fungi, the ITS-rDNA genomic region was sequenced. Based on a
combination of morphological features and sequencing data, four endophytic fungal species Epicoccum nigrum, Paecilomyces
Jformosus, Botrytis cinerea and Clonostachys rosea were identified. To the best of our knowledge, the present study is the first report

of E. nigrum and C. rosea on pistachio.
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Identification of Entomopathogenic fungi isolated from fruit orchands soils in East Azerbaijan
province, and evaluation of their control efficiency on the flour moth (Ephestia kuehniella, Lep.;
Pyralidae)

M. Moghasem!, M. Jamshidi’, R. Khakvar?, S. Nematollahi *
1. Department of Plant Protection, Tabriz Branch, Islamic Azad University, Tabriz, Iran. moh.moghassem@gmail.com
2. Department of Plant Protection, Faculty of Agriculture, Tabriz University, Tabriz, Iran.

Isolation and-identification of entomopathogenic fungi and their application as a source for pests’ biological control is a safe
and environmentally friendly method in modern agriculture. In order to identify entomopathogenic fungi, soil samples were
collected in different orchards; Basmenj, Azar shahr, KHalat poushan, Fath abad, Lighvan, Herbi in various districts of East
Azerbaijan and their virulence was investigated against the larvae of the flour moth (Ephestia kuehniella, Lep.; Pyralidae). Using
the insect trap method, 17 strains of entomopathogenic fungi were isolated and purified from collected soil samples. Subsequently
bioassay for evaluation of their pathogenicity against fourth instar larvae of E. kuehniella was done by dipping method in fungi
conidia suspension. The collected fungal isolates were identified based on morphological characteristics and using mycological
keys and ITS region sequencing. Among the 17 collected isolates, a total of 7 species including Lecanicillium lecanii, Beauveria
bassiana, Metarhizium anisoplia, Purpureocillium lilacinum, Aspergillus oryzae, Penicillium citrinum and Aspergillus flavus were
identified. Bioassay assessment revealed that all the isolates were pathogenic for the larvae of the flour moth, and with the rising
in conidial concentration, the mortality rate of the larvae increased. A. flavus, A. oryzae, Penicillium citrinum and P. lilacinum
respectively showed the highest virulence, with nearly 90% lethality and the lowest virulence in One of the isolates of M. anisopliae
was observed with about 30% lethality on the E. kuehniella. Comparison of the mean and grouping of the isolates showed that the
virulence pattern between isolates in different concentrations is substantially different.

Fungi for better life and safe planet 91 ool oyl g 5 (S5 sl oz, 8



\ Iscg Special code: (olaisl oS ~
’.W“.m,v...u.,.m.u.h. 02230-88753 +YYY. A/WOY'b

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

Ol B Jlowd 15 Sl s Yo (Lo 31 bl gz B g5 (s 9 (2wl

¥ 191 el Lo ke & Sladuol 8315 (con 55 dg0mm0 (031} Lo dlga desxe

najafzadehmj@mums.ac.ir . ;/u/ clguio ciguito Sy pole olKiiils o Sl jy 0uSKuiilde puslis gyl 5 (uwslics ST 09,5 =
Ol el edguiio (S iy pale olSiily o K jy 0ASuiiilde Sul s it 09,5~V

Ol Al g0 Bl daun g5 (6l yguiS 5D (4 peann S Ao g &y S (Bblio ;0 (Sl b Cuwd jl ey ione g 48 y8 ()8 Cogae il cuwl iyl 28 el S
t.{.))9]9~o._\ul slaacs E9o 90 L}l‘ HLS Opored WA Pl;;‘:l Ao :.L:.fj\flr\,.}'& OLL..: slow 3 @)ls wl)f o0 sl dLMs; LJ?’ o 9@@ s d‘)g asllas
503,518 a5 4455 5,90 Chromas 133l 5 jleslizis T baosls s plosil g5 (e s DNA gl | 545 0l cai S SCC Lagseo 55y 50 Coo 3
o | taloT Ll 3)50 FA &S s 0 yglaen ol S s oS )ylows 3l 45,8 45 15 OFF ggoma,d tiads Caw DL GenbaNK s ssel cow 5 4y (258 clodisS
sl I35 353 Sjle CuS g a9 JIg o 1 e e clatslis aims by )8 jkass) cute cutS (AVZY) o ¥ 5l ol 5l i 1> oo uiitons
o inso (VIIN) 3350 ¥ i sl o puglepesoh(VVLIN) 3350 O pgilidlas poslisd {NOLIS) 3350 7 (Yoo pa s {YOLLIR) 3,90 V¥ gy 5
290 poob el pa ligS AVAIS) 3,90 N posilaps cpuply s (UDIN) 3350 X 12155 (ol ol (INIY) 3550 ¥ Sl L ilS (ININ) 3590 Y pupmizmsssi
Dbl ) i 5 5 3y ot T3 e 3 Lo Bl s (TY10) 3lgm o251 gy (FVVIV) (5 4 i 28 S adlsn iy (BAVIY)
g2 iy Sutind)l 5 (392868 5 31 Ol 20) il g sy Aol pemmmor by csladiod 1 (26 il o i i3 1555laS SR (U 5l A

Identification and sequencing the causative agents of fungal keratitis in'Northeast of Iran
M.J. Najafzadeh’, M. Karimizadeh Esfahani®, A. Eslampoor?

1. Department of Parasitology and Mycology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.
najafzadehmj@mums.ac.ir

2. Department of Ophthalmology, Mashhad University of Medical Sciences, Khatam-Al-Anbia Eye Hospital, Mashhad, Iran

Fungal keratitisis a fungal infection of the cornea and the most important causes of ocular morbidity in tropical and subtropical
developing countries. This study was carried out for identification and sequencing the causative agents of fungal keratitis presenting
to the Khatam Al Anbia Hospital, Mashhad, Iran. After sampling from suspected patients, part of the specimens examined through
microscopy by KOH 10% and the other part cultured on SCC medium. DNA extraction and sequencing performed subsequently.
Data were analyzed by Chromas software and the fungal species were BLAST in GenBank. Out of 536 suspected keratitis patients,
48 of them had direct smear positive, of which 39 (81.3%) were culture positive for fungi. The predominant isolates after
sequencing and identification were Aspergillus flavus 14 (35.9%) followed by Fusarium solani 6 (15.4%), Fusarium proliferatum
5 (12.8%), Aspergillus minisclerotigenes 3 (7.7%), Aspergillus tubingensis 3 (7.7%), Candida albicans 3 (7.7), Fusarium
falciforme 2 (5.1%), Aspergillus fumigatus 1 (2.6%), Fusarium oxysporum 1 (2.6%) and Cladosporium herbarum 1 (2.6%). A large
proportion of the patients (18.2%) were in 31-40 years and the mean age was 49.5 years (1 to 85 years). Men (58.3%) were more
commonly affected by fungal keratitis than women (41.7%). The majority of cases (23.5%) had a history of ocular trauma and
ocular operation and they were mainly a housewife and farmer. The incidence of fungal keratitis was higher in harvest seasons,
including autumn and summer (September, October, November, and August) and April.

Fungi for better life and safe planet 92 ool ok g e (S5 6l g,



Special code: (olaisl oS ‘
02230-88753 +YYY+—AAYOY b

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

Olyijle ol (35 30 Bble ;5 (o (LS50 51 (A auday L ol o Sy 93 S )1
53150 0585 ¢ 65 S letane iy uige ) ol 5l jloees
sadati.mazyar@gmail.com ¢ b el molio g (4ol pale olKiils o ), j pole oSty o Ky olS 09,5 —)
il a5 Sigel clidond lajlo 3.8 S jpblS liond duaga ~F

29k 4 dnle ed Sl oS )3 (closalive B Canl g 03905 (6 ymm olS (claplisl J31> )3 1y 395 S5 5l e &S diswd plmoylgilusy lgie 4 acasy iy
) 9)> SEHB (lolid g (ilubi jlais o dalllas ol )3A5S (o ol 35 hjne (S5 )Ty (oo LA (i P2 5 (S35l 308 a3 5l 9 slagyB S
500> /0 i Cu S g 5l oaliiwl b ladiged JSeteds I Ly oA plosl gyl diges o)Ll (38 e sblis sla ISis sy 5l (S s, 5V Jlo
locats 545 o3> a2 (PDA) 5 (WA) 5T T et b (555 oo 5 St (Bl 36K (55, 4y Slubad eyg s oo T b gt b a5 V0 Jgil
4l DNA 15l ) an (o0 Lol jolaio & 0 plos] cius S og, 4 baaslis il palls ( 31548y 5| o 5 6yleSS Y0°C (slos b ,gisSl 5
o Jlg L NCBI 3 34590 BLASTN I3 jl ool L ond (b JIg 4l 43 JIg5 (s PCR Jguasmo 5 5255 VOG 4 ITS4 4o 5561 L nDNA 1 ITS
Biscogniauxia sp. (slaal)l laie 4 laalis « 23l couy @la Shg (wp g owlid)ls €85 maw )i 5l o 28)5 )18 dusliio 3,50 )5 SSL 1 39290 1500
s, ady, ;I Epicoccum sp. {Acer velutinum) 151 es > azy, 5l Daldinia sp. (Quercus castaneifolia) bel, s> 4y, 31 Hypoxylon sp. 4
Cupressus ) g, <s, 4k, ;| Pezicula sp. (Gleditschia caspica) «lS cs > 4y, 51 Macrophomina sp. (Crataegus oxycantha) «<J,
el el osd olulid claa)yl 3490 el Ll bas oluls (Parrotia persica) Lol cé s ad, ;) Minutisphaera sp. 4 (sempervirens
Minutisphaera 5 Pezicula s ¢ 55 ods Syme sbal)l (o jl 9 0 (Byxo L35 g ol 3 omd addllas ol yd adny j) Canyiieyd slag)B olgie 4 )b

Ngdco o155 Al 3k oS gl

Endophytic fungi associated with roots of some forest trees in the central regions of Mazandaran
Province

S.M. Sadati, M. Bakhshi?, M.A. Tajick Ghanbary!, Z. Moradi'
1. Faculty of Crop Sciences, Sari Agricultural Sciences and Natural Resources University, Iran. sadati.mazyar@gmail.com

2. Iranian Research Institute of Plant Protection, Agricultural Research, Education and Extension Organization (AREEQ), Tehran,
Iran.

Endophytes are a group of microorganisms that spend a part of their lives inside plant organs and do not cause any visible
damage to the plant. In general, endophytic fungi play important physiological and ecological roles in the life of their host. In this
study, in order to isolate and identify endophytic fungi, samples were taken from the roots of the forest trees of the central areas of
Mazandaran Province in 2022. After disinfecting the samples using 0.5% sodium hypochlorite and 75% ethanol and washing three
times with sterile distilled water, the root pieces were dried on filter paper and cultured on water agar (WA) and (PDA) medium.
The cultures were kept in incubator at 25°C and after sufficient growth, the isolates were purified by the hyphal tip method. For
molecular identification, following DNA extraction, some parts of the ITS (the internal transcribed spacer of ribosomal DNA)
region were amplified using ITS4 and VV9G primers and the PCR products were sequenced. The sequenced regions were compared
using the BLASTn tool available in NCBI with other sequences available in the GeneBank. After construction of phylogenetic
tree and examination of the morphological characteristics, the isolates were identified as Biscogniauxia sp. and Hypoxylon sp. from
the root of the oak tree (Quercus castaneifolia), Daldinia sp. from the root of the maple tree (Acer velutinum), Epicoccum sp. from
the root of the Crataegus oxycantha tree, Macrophomina sp. from the root of the carob tree (Gleditschia caspica), Pezicula sp.
from the root of the cypress tree (Cupressus sempervirens) and Minutisphaera sp. from the root of the Parrotia persica tree. To
the best of our knowledge, the above-mentioned fungi are introduced for the first time as root endophytes of these trees from Iran
and the world. In addition, the genera Pezicula and Minutisphaera are new records for the funga of Iran.
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First report of Acrocalymma vagum and the family Acrocalymmaceae for the funga of Iran
S.M. Sadati!, M.A. Tajick Ghanbary?, M. Bakhshi®, Z. Moradi?
1. Faculty of Crop Sciences, Sari Agricultural Sciences and Natural Resources University, Iran. sadati.mazyar@gmail.com

2. Iranian Research Institute of Plant Protection, Agricultural Research, Education and Extension Organization (AREEO), Tehran,
Iran.

Endophytic fungi are important components of plant-associated biodiversity and have beneficial effects on their host plants.
This group of fungi is omnivorous and has high biological diversity and is present inside plant tissues without causing symptoms.
In this research, in order toisolate and identify the fungal endophytes of Populus alba tree roots, sampling of the roots of this tree
was done from the forest areas of Sari city. After disinfecting the samples with 0.5% sodium hypochlorite and 75% ethanol and
washing with sterile distilled water, the root pieces were dried on sterile filter paper and cultured on water agar medium (WA). The
cultures were kept in an incubator at 25°C and after growth, the isolates were purified by the hyphal tip method. For molecular
identification, after DNA extraction, parts of the ITS region were amplified with ITS4 and V9G primers and the PCR products
were sequenced. After receiving the sequences and comparing them with the valid sequences of the genebank using BLASTn tool,
as well as construction of a phylogenetic tree and examination of the morphological characteristics, one of the isolates was identified
as Acrocalymma vagum species. The genus Acrocalymma belongs to the family Acrocalymmaceae, order Pleosporales, class
Dothideomycetes. To the best of our knowledge, this is the first report of the genus Acrocalymma and species Acrocalymma vagum
for the funga of Iran. Acrocalymmaceae family is also reported from Iran in this research for the first time. In addition, this species
is introduced for the first time as an endophytic fungus of the roots of Populus alba trees for Iran and the world.
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Preliminary study of fungi associated with grapevine trunk diseases in Kouzaran vineyards,
Kermanshah Province

S. Piri Kakihaeii, J. Abdollahzadeh, S. Bashiri

Department of Plant Protection, College of Agriculture, University of Kurdistan, Sanandaj, Iran. Sodabehpiri2019@gmail.com

Vitisvinifera L. is economically and nutritionally one of the valuable horticultural plantsin the world. Grapevine trunk diseases
(GTDs), are well-known and destructive fungal diseases which quantitatively and qualitatively cause significant loss on grapevine
industry. Petri, esca and botryosphaeria-dieback are the most important GTDs distributed around the world. So far, extensive
studieshave been done on GTDs in Iran. In this survey we focused on the taxonomy of the fungi associated with GTDs in Kouzaran
(Kermanshah Province) vineyards. Therefore, samples were collected during summer from grapevines showing disease symptoms
associated with GTDs, including dieback, yellowing, necrosis and tiger stripe patterns on leaves and discoloration of vascular
tissues in cross-sections of infected trunks and branches. Small pieces of infected trunks and branches were plated out onto Potato
Dextrose Agar (PDA). Fungal isolates were purified using hyphal tip or ingle spore methods on Water Agar (WA). About 400
fungal isolates were obtained, which were morphologically categorized into several fungal groups namely; Alternaria-like,
Neoscytalidium-like, Cytospora-like, Phoma-like, Pestalotiopsis-like, Phomopsis-like, Eutypa-like, and phialidic and pycnidial
isolates. According to DNA fingerprinting pattern generated by (GTG)s and morphological data, 40 isolates were selected for
phylogenetic studies. Based on preliminary analyses of DNA sequence data, we have some isolates belong to Fusarium, Kalmusia
and Sporocadus. All selected fungal isolates will be identified at the species level in the near future.

Fungi for better life and safe planet 95 ool oyl g 5 (S5 sl oz, 8


mailto:Sodabehpiri2019@gmail.com
mailto:Sodabehpiri2019@gmail.com

Special code: (olaisl oS ‘
02230-88753 +YYY+—AAYOY b

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

olS & ydu 51 (3908 JWG! Juols (9,3 oLS ol podd Codgul slve 18

Y olgESilsr Sese I (ilone ol Ly ol g2y g o (93Ul et 125
shahrabadi.zahraa@ut.ac.ir .z /s olKiib ¢ 5 jyslis” 0ASitils (S jr0liS 09,5 —)

Z5 o o o s 5 oMol i duvgo q slabsle GLS 5 &b lidx iz
uﬁ)o ‘uﬁ).a oSy (‘;j‘)}l‘;.’fo,@'b :u_{‘ﬁ');.goéfo})f—r’

Cudgil (Slaog Sen g (oo Jithe 503 Jund & (s JI (Bl 5 (3900 JUih oyl 51 45 At (09 S byl il Sl ogite b (ol )3 (slaydy
ciliseo (slalaudsS 5ok gl slagyB (dgae JUI GGl () sl g nl 53 WS (oo lBBlme (s pé AT 55 bow Jelg 2l 3 plals ]
OBLS (551 als o U v, 503 2315 ] EsS og csles LS (s 3 g ) o 5 5 S0 5 Do) o g Sl 4t &5
(S gl @iy, Cilise (slacusn 8l ) dslie (bl e b (6)leSS SIS )3 (GlalS b gl Sl (Sl gl) (St W alaie 5 )3 o b
bdly 5 lisesy, olllbe ulol psins gilolis bplul ol 63,5 0 ) cudgnil clag B sud Jie PDA cuis e 4 5 (Sgieds s o lbdiges
A, wo ) Glglhs LAIternariamultiformis Jols s g 4 Gleie 4555 cuiin ((jls cans K o Rpb2 5, Gpdh Tef ATS-IDNA) o555 5
Trichoderma w.s ;> VY P. sizovae s ,» ¥ Penicillium oxalicum «.s ;> ¥ A. tubingensis .- ,> VA Aspergillus terreus .. ,> ¥ alternate
SloaisS da)] )3 Ngd o Byme 5 ol b @3 olS jlcudgnil 2,5 olgie 4 ao 3 ¥ )5 b Cladospirium herbarum 4 .s )5 Vo harizanum
g Slosd (olulis 5 gjllis 55,4 (15l Jiols olS (S g 4Ble ity ;) Aspergillus tubingensis 5y, 5 43lo ;1,4 5 o9Me Penicillium sizovae
(48w 95 ,) Penicillium oxalicum slaassS .ol (bse obS o5 s ay (s 51 o) Jlasl s ylmis o)1 51 Jmols oLS )3 953 53 o2 g8
el 5l s S5y g 48l 4y, ) Cladospirium herbarum. 4 () Alternaria multiformis (S, 5 45l 4z, JTrichoderma harizanum
wloais gilolis 5l g ond (ojlulas b8 Cilise

Endophytic fungi associated with maize plant; as a result of vertical transfer from seed to plant
Z. Shahrabadi', V. Rahjou?, A. Amirmijani®, M. Javan-Nikkhah*

1. Department of Plant protection, College of Agriculture, University of Tehran, Karaj. Iran. shahrabadi.zahraa@ut.ac.ir
2. Maize and Forage Crops Research Department, Seed and Plant. Improvement Institute, Karaj, Iran.

3. Department of Plant protection, Faculty of Agriculture, University of Jiroft, Jiroft. Iran.

Maize seeds contain a diverse range of microbial endophyte communities that are transmitted from generation to generation
through vertical and horizontal transmission. Endophytic microbes protect plants against pathogens and abiotic stresses. In this
research, to investigate the possibility of vertical transmission of endophytic fungi, the seeds of different cultivars of maize (Zea
mays) prepared from the Seed and Plant Improvement Institute of Iran, were planted in a seedling tray containing sterile vermiculite
after disinfection. The tray was kept in the greenhouse until the three-leaf stage of the resulting plants, under a plastic container (to
prevent the plants from being contaminated). After the growth stages, samples were prepared from different parts of plantsincluding
roots, stems and leaves, disinfected and transferred to PDA culture medium. Endophytic fungi grown from these organs were
isolated. Based on morphological studies and sequencing of genomic regions (ITS-rDNA, Tef, Gpdh and Rpb2 each as needed),
eight species belonging to five genera including Alternaria multiformis with a frequency of 1%, A. alternat 2%, Aspergillustrreus
18%, A. tubingensis 46%, Penicillium oxalicum 3%, P. sizovae 13%, Trichoderma harizanum 15% and Cladospirium herbarum
are identified and introduced as endophytic fungi of corn. Among them, Penicillium sizovae in addition to seeds from stems and
leaves, and Aspergillus tubingensis in addition to seeds have been isolated and identified from the plant as well as from the seed.
The presence of the fungus in both the seed and the resulting plant indicates its transmission from one generation to the next
generation of the host plant. Penicillium oxalicum (leaf and stem), Trichoderma harizanum (root, stem and leaf) Alternaria
multiformis (leaf) and Cladospirium herbarum (root; stem and leaf) were only isolated from the plant and not from the seed.
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Introduction of some new species of endophytic fungi associated with seed of maize in Iran

Z. Shahrabadi', V. Rahjou?, A. Amirmijani®, M. Javan-Nikkhah*

1. Department of Plant protection, College of Agriculture, University of Tehran, Karaj. Iran. shahrabadi.zahraa@ut.ac.ir
2. Maize and Forage Crops Research Department, Seed and Plant Improvement Institute, Karaj, Iran.

3. Department of Plant protection, Faculty of Agriculture, University of Jiroft, Jiroft. Iran.

Poaceae is one of the most important plant families, which are propagated through seeds. Endophytic fungi are defined as fungi
that live for part-or all of their life cycle inside different organs of host plants, as well as in seeds, without causing any disease
symptoms. In order to identify the (Zea mays) seed endophytic fungi of different cultivars, a study was conducted on the seeds of

7 commonly grown cultivars in Iran. Cultivars were obtained from the Research Seed and Plant Improvement Institute of Iran and
first washed in a gentle stream of water. then, they were placed in 75% ethanol (one minute), 1% sodium hypochlorite (3 minutes),
75% ethanol (one minute) and finally three times in sterile distilled water for surface disinfection. After drying the seeds, they were
transferredto the PDA culture mediumand kept for one week at 25°C and in continuous darkness. The morphological and molecular
characteristics (one of the marker genomic regions including ITS-rDNA, tef 1-«, gapdh or rpb2 based on the studied fungal genus)
of the obtained fungal isolates were examined and the species were identified. Based on the results, Alternaria multiformis,
Penicillium sizovae, Aspergillus fumigatus and Cladosporium herbarum are reported for the first time as endophytic fungi from
corn seeds. Also, Aspergillus tubingensis, A. terreus and Penicillium oxalicum are reported for the first time in Iran as endophytic
fungi from corn seeds.
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Investigating antifungal properties of some edible and medicinal mushrooms of the order
Agaricales on Fusarium graminearum pathogenic on wheat

S.F. Hosseini, P. Taheri, S. Tarighi
Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran. sfhosseini322@gmail.com

Fungi of the order Agaricales are among the most common macroscopic fungi in most regions of the world. The presence of
metabolites with antimicrobial and antifungal effects has been proved in many species of edible and medicinal mushrooms
belonging to this order. In the present research, the antifungal effects of non-volatile metabolites produced after 20 days in potato
dextrose broth medium by edible and medicinal fungi, including Pleurotus ostreatus var. florida, Agaricus bisporus, and Lentinula
edodes at two concentrations of 1 and 10%, which were added to potato dextrose agar medium, also non-volatile metabolites of
Pleurotus djamor produced after 20 days in the same medium at two concentrations of 0.1 and 10 % were investigated against
Fusarium graminearum, as the causal agent of root and crown rot, head blight and seedling blight diseases of wheat. Each

experiment was repeated at least four times and the means were compared with each other by the Duncan’s multiple range test at
P<0.05. Investigating the results after 7 days in potato dextrose agar medium revealed that non-volatile metabolites obtained from
A. bisporus mushroom at 1% concentration, showed the least antifungal effect with 13% inhibition of vegetative growth of the
fungal pathogen of and non-volatile metabolites of L. edodes mushroom at 0.1% concentration, revealed the most antifungal effect
with 64% inhibition of mycelial growth of the fungal pathogen among the examined fungi of the Agaricales order.
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Introduction of a new species of Stemphylium in Iran
F. Alavi', A. Anmadpour?, Y. Ghostal, Z. Alavi*
1. Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran. fatemeh.alavi0211@gmail.com

2. Higher Education Center Shahid Bakeri Miyandoab, Urmia University, Miyandoab, Iran

Stemphylium species are plant pathogenic, saprophyte or endophyte, and until 2023, 38 valid species have been accepted in this
genus. To study the taxonomy of fungi associated with wetland plants, samples with signs and symptoms suspected of disease from
the plant Schoenoplectus sp: belonging-to Cyperaceae family were sampled from Bandar-Gaz in Golestan province during the
summer of 2021. The samples were immediately transferred to the laboratory in paper envelopes with specifications. To isolate
fungi, the samples were cultured with or without disinfection using the wet filter paper method. Among the fungi growing on the
surface of the plant samples, fungal isolates with the typical characteristics of the genus Stemphylium were observed and isolated.
Morphological identification of purified isolates was done by growing them on potato-carrot-agar (PCA) culture medium and
keeping them under standard conditions (16 hours of darkness and eight hours of light under fluorescent white light, temperature
23+23 °C). To confirm the identification of the isolates (three fungal isolates from Schoenoplectus sp.) belonging to the genus
Stemphylium, the ITS-rDNA region and part of the glyceraldehyde dehydrogenase (gapdh) and calmodulin (cmdA) genes were
amplified and sequenced with ITS1/ITS4, gpd1/gpd2 and CALDF1/CALDR2 primers, respectively. Based on the combination of
morphological and molecular data based on three genes, the isolated species related to the genus Stemphylium in the present study
is a new species candidate for the world's fungal biota, which will be named and described in the near future. The economic
importance or possible pathogenicity and host range of the species identified in the current research from the isolated area is under
investigation.
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Characterization and genetic diversity of Ophiostoma novo-ulmi sensu lato populations in the north
and northwest of Iran

M. Mehrabioon-Mohammadi, N. Ahmadi-Aalinasab, M. Arzanlou

Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran Marzieh_mehrabioon@yahoo.com.

Despite the long history of elm cultivation in Iran and the prevalence of the symptoms of Dutch elm disease disease in the
northwest and northern regions of Iran, the identity of the Ophiostoma species involved in this disease, has largely remained
unknown. Until now characterization of the cause of Dutch elm disease has been based on cultural and morphological traits.
Identification of two subspecies of Ophiostoma novo-ulmibased on morphological datais not reliable. In this study, 97 Ophiostoma
isolates were recovered from elm trees in north and northwestern zone of Iran and were identified using general and specific
primers. All investigated isolates were identified as O. novo-ulmi species. In order to quickly track and differentiate the two
subspecies of O. novo-ulmi, the RAPID-PCR marker was combined with the morphophysiological data (characteristics of the
progeny, the size of the sexual structure (perithecium) and the growth rate). Based on the analysis of the obtained results, none of
the isolates collected was recognized as O.-ulmi; but both subspecies of O. novo-ulmi subsp. americana and O. novo-ulmi subsp.
novo-ulmi was detected. Based on the results of RAPID-PCR considerable genetic diversity was observed within populations of
two subspecies and also hybrid isolates between two subspecies were detected.
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Multi-gene phylogeny of Ramularia species associated with woody plants in Iran
M. Bakhshi, R. Zare

Iranian Research Institute of Plant Protection, P.O. Box 19395-1454, Agricultural Research, Education and Extension
Organization (AREEQ), Tehran, Iran. mounesbhakhshi@gmail.com

Ramularia is a species-rich and phytopathogenic genus in the family Mycosphaerellaceae, which cause typical leaf spots,
necrosis, or chlorosis on woody and herbaceous plants. In this research, the consolidated species concept was applied to differentiate
Ramularia species associated with leaf spot diseases of woody plants collected from Golestan, Guilan and Mazandaran provinces
of Iran. A phylogenetic analysis based on a combination of five genomic loci (ITS, actA, tefl, his3 and gapdh) clustered the isolates
into four species clades including Ramularia sp. nov. on Zelkova carpinifolia, R. eucalypti on Rubus discolor and Rubus sanctus,
R. glennii on Acer palmatum, Alnus subcordata, Eriobotrya japonica, Eucalyptus sp., Ligustrum vulgare, Punica granatum and
Viburnum opulus and R. vizellae on Zelkova carpinifolia, of which, R. eucalypti and R. vizellae are new for the fungi of Iran. Rubus
discolor and Rubus sanctus are reported as new hosts of R. eucalypti and, Zelkova carpinifolia as new host of R. vizellae. Acer
palmatum, Alnus subcordata, Eriobotrya japonica, Ligustrum vulgare, Punica granatum and Viburnum opulus are reported as new
hosts of R. glennii.
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The effect of plant probiotic microorganisms in combination with calcium and amino acids in the
management of tomato early blight (Alternaria solani)

A. Kiani*, A. HosseiniKhah?, S. Ghasemi?

1. Department of Plant Protection, Deylaman Institute for High Education, Guilan, Iran, ali68kiani89@gmail.com

2. Research and Development Department of Nature Biotechnology Company (Biorun), Karaj, Iran

Early blight disease caused by Alternaria solani is one of the most important and common diseases causing damage in tomatoes.
Considering the negative effects of chemical pesticides, this research was conducted in order to investigate the use of Trichoderma
harzianum, Bacillus velezensis, amino acid, and calcium as an alternative method of chemical pesticides. In this research, different
combinations of commercial formulation of T. harzianum (Trichorun P), B. velezensis (Probio96), calcium, and amino acid were
considered. The treatments were applied four times in the form of weekly irrigation until the flowering of the plant. In each
irrigation, T. harzianum at a concentration of 1.5 g/l, B. velezensis at a concentration of 3 ml/l, calcium at a concentration of 2 g/,
and amino acid at a concentration of 2 ml/l was used for all treatments. Leaf length, stem length and disease index were determined
during four samplings. Also, at the end of the experiment, the fresh weight of the plants was measured. The results showed that the
use of different combinations of T. harzianum, B. velezensis, calcium, and amino acid significantly increased the stem length, leaf
length and fresh weight of tomato plants. Tomato early blight disease index decreased significantly by using these treatments. The
use of these compounds can be introduced as a promising solution in replacing chemical poisons in the control of tomato early
blight disease and producing a healthy crop.
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First occurrence of Monilinia laxa on Cornelian cherry (Cornus mas)
F. Abed Ashtiani®, M. Arzanlou*, H. Golmohammadi!, H. Rabbani nasab? M. Torbati*, F. Rahimi*

1. Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran. arzanlou@tabrizu.ac.ir

2. Plant Protection Research Department, Golestan Agricultural and Natural Resources Research and Education Center,
Gorgan, Iran

Cornelian cherry (Cornus mas L.) is one of the native horticultural crops in Iran grown in the forests of East Azerbaijan and
Qazvin provinces. However, so far no comprehensive study has been conducted to assess the pathogenic agents causing diseases
on this shrub in Iran. In 2018, soft black and brown rot symptoms were observed on cornelian cherries in East Azerbaijan province,
northwestern Iran. Infected fruits were mummified and had fungal structures on them. From collected symptomatic fruits, we could
obtain two fungal isolates which their identity was confirmed as Monilinia laxa (Aderh. & Ruhland) Honey based on morphological
and molecular (using Monilinia species-specific primers) studies. Pathogenicity assays were conducted to confirm the pathogenic
nature of both isolates on cornelian cherries. This is the first report of the occurrence of M. laxa on cornelian cherry.
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A Report of some new hosts for Erysiphaceae in Ardabil province

A. Saheli', M. Davari!, K. Sharifi?, M. Bidarlord®

1. Department of Plant Protection, University of Mohaghegh Ardabili, Ardabil, a.saheli@student.uma.ac.ir
2. Royan Research Laboratory of Isfahan, Isfahan

3. Agricultural and Natural Resources Research and Education Center of Guilan, Education and Extension Organization (AREEO),
Rasht.

Powdery mildews are among the most important fungal diseases of various plant species in the world and Iran. In this research,
hosts infected with this disease were collected from some cities in Ardabil province during 2021 and 2022 and transferred to the
laboratory. During this study, microscopic slides were prepared from various structures of fungi including sexual and asexual forms.
Using a light microscope, the fungal structures were measured (at least 30 of each) and their characteristics were noted, and finally,
using Braun and Cook's (2012) monograph, the casual agents of disease were identified at the genus and species level. The genera
Erysiphe and Leveillula had the highest abundance, with 12 and 9 species, respectively. In this study, Golovinomyces sp. on Ash
(Fraxinus excelsior) and Leveillula taurica on Common vetch (Vicia sativa) were newly reported from Iran. It should be noted that
G. cichoracearum from Fraxinus sp. in Guilan province and L. taurica from Vicia sp. in Yazd province were reported previously
by Sharifi (2011), and Ghaiemi (2005), respectively. Erysiphe aquilegiae var. ranunculi on Meadow rue (Thalictrum minus),
Erysiphe capreae on Musk Willow (Salix aegyptiaca), Erysiphe lonicerae var. lonicerae on Honeysuckle (Lonicera iberica),
Erysiphe prunastri on Garden Plum (Prunus domestica), Erysiphe sp. (Erysiphe section Microsphaera) on Flixweed (Descurainia
sophia), Erysiphe trifoliorum on Red clover (Trifolium pratense), Erysiphe ulmi var. ulmi on Wych Elm (Ulmus glabra),
Golovinomyces cichoracearum on Salsify (Tragopogon sp.), Golovinomyces sp. on Sunflower (Helianthus annuus), Leveillula
taurica on Creeping Thistle (Cirsium arvense), Common Caper (Capparis spinosa), Dyer's Croton (Chrozophora tinctoria),
Harmal (Peganum harmala) and Liquorice (Glycyrrhiza glabra), Podosphaera euphorbiae on spurge (Euphorbia sp.) were newly
reported from Ardabil province.
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Isolation and molecular identification of endophytic fungi associated with medicinal plant Salvia
perspolitana collected from Khuzestan province.

H. Rashedi', A. Ganjeali', J. Asili?, Z. Tazick’, A. Shakeri
1. Department of Biology, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran. haniyeh_rashedi@yahoo.com
2. Department of Pharmacology, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.

Salvia perspolitanais exclusive to Iran and is distributed in Khuzestan, Isfahan and Shiraz provinces. Salvia species have anti-
tumor, anti-AIDS and anti-cardiovascular effects due to the presence of numerous medicinal compounds and are used in traditional
medicine. Previous studies have shown that endophytic fungi associated with medicinal plants have the ability to produce some
valuable plant compounds. In this study, for the first time, we examined the symbiotic endophyte fungi with this native medicinal
plant of Iran. Healthy plant samples obtained from three geographical regions of Khuzestan province (Izeh, Behbahan and
Ramhormoz) were cultured on potato dextrose agar medium after disinfection. The ITSTDNA region of the purified fungal isolates
by single spore method was amplified and sequenced using ITSS and ITS4 primers and used in molecular identification. A total of
35 isolates belonging to 10 fungal genera were obtained, and the genera Xenodidymella are reported for the first time from Salvia.
Other fungal endophytes obtained belonged to 6 species of Alternariaalstroemeriae, A. angustiovoidea, A. conjuncta, A. hungarica,
A. malorum var. polymorpha, A. sorghi. 7 species of Fusarium avenaceum, F. redulans, F. duofalcatisporum, F. oxysporum, F.
hostae, F. falciforme, F. tricinctum and one species of each Didymella prosopidis, Phoma herbarum, Rhizoctonia sp.,
Xenodidymella campaoresii, Aspergillus iranicus, Epicoccum italicum, Cladosporium cucumerinum, Diaporthe sp. Most of the
fungal species isolated in this study, were different from the reported species from Salvia spp. in previous studies.
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Biological control of the damping-off (Phytophthora drechsleri) by Trichoderma fangus in laboratory
and greenhouse conditions.
M. Karimi', M. Mirab-balou?, K. Nourollahi?
1. Department of Plant Protection, Shahid Chamran University, Ahvaz, maryamarmé54@gmail.com
2. Department of Plant Protection, Ilam University

Cucumber is one of the vegetables that is damaged by various pathogenic fungal agents. Cucumber damping-off disease caused
by Phytophthora drechsleri fungus. Due to the bad effects of chemical poisons on the environment, product health and production
stability, the use of beneficial microorganisms, especially the various species of Tricoderma antagonistic fungus, has been widely
considered as the most important fungal agent in biological control. In this study, three isolates of T. virens, T. viride, T. atroviride
were added to the culture medium in greenhouse experiments and on a Ph. drechsleri isolated from Darehshahr area of llam
province was investigated. In investigating the antagonistic activities of the three mentioned Trichoderma species from dual-culture
test, expogare method and use of cellophane in control in the control of fungi, the damping-off agent of cucumber was investigated
in the laboratory and greenhouse in the form of a completely randomized design with 10 treatments and 3 replications. According
to the results obtained in the laboratory studies, it showed that all Trichoderma isolates in dual-culture test, expogare method and
use of cellophane method reduced the growth of the pathogenic fungus and this growth reduction was different in different species.
Antagonist fungi of Trichoderma, especially T. virens and T. atroviride species, had a high potential to be used in biological control
against damping-off disease. In investigating the effect of Trichoderma isolates on Ph. drechsleri showed the with 79.67% highest
growth inhibitory in the non-simultaneous dual culture test of T. atroviride. In effect test of volatile metabolites on inhibination
antagonistic fungi on mycelial growth of pathogenic fungi by expogare method, T. atroviride with 61.32% showed the highest
percentage of inhibition of fungal growth. In the investigation of the inhibition percentage of the mycelium growth of the disease
agent due to the extracellular fluid secretions of Trichoderma isolates using cellophane method, T. atroviride was able to prevent
the growth of mycelium with 80.49% the highest efficiency. Greenhouse studies the thickness and volume of roots and aerial parts
of treatments inoculated with T. atroviride and T. virens isolates have increased significantly compared to the control and the
reduction of the disease by Trichoderma isolates at the 5% level was significant but T. viride suffered from damping-off when
faced with the disease agent in all three repetitions. The results showed the effect of Trichoderma isolates on the fresh weight of
aerial organs, roots and the whole plant that the highest seedling fresh weight compared to control was in T. atroviride isolate. The
dry weight index of roots, aerial parts and the whole seedling had the greatest effect of T. atriviride mushroom by 2.21% compared
to the control. In general, Trichoderma is considered one of the damping-off biological control agents.
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First report of potato tuber dry rot caused by Sclerotinia sclerotiorum in Iran
M. Mirtalebi, A. Ebrahimizadeh, Z. Amirzadegani, M. Daneshvar, A. Masoudfar

Department of Plant Pathology, College of Agriculture, Shiraz University, Shiraz, Iran mmirtalebi@shirazu.ac.ir

Potato (Solanum tuberosum L.) is one of the most commercially important vegetable crops being cultivated on an area of 6,000
ha and yielding 240,000t in Eghlid county, Fars province, Iran. In'March 2021, Potato tubers displaying a dry rot symptom and
internal sclerotia were collected from Eghlid county. To isolation the causal agent, infected tubers were washed under tap water,
surface disinfested with 0:.5% sodium hypachlorite for 2 min, rinsed in distilled water, blotted dry using sterile filter paper and cut
into 2-3 mm segments and the segments plated on potato dextrose agar (PDA; potato extract 360 gL-1, dextrose 20gL-1, agar 15
gL-1). Plateswere incubated at 25° C for ten days. Colonies on PDA were white with cottony mycelium. Irregularly shaped sclerotia
were scattered on the colonies. The sclerotia were 5-8 mm in diameter and initially white to cream in colour, gradually turning
black with age. Based on morphological characteristics of mycelia and sclerotia, all isolates were identified as Sclerotinia
sclerotiorum (Lib.) To fulfill of Koch’s postulates, pathogenicity was tested with healthy tubers of potato, using the mycelial plug
method. Tubers were surface disinfested with 70% ethanol prior to inoculation and inoculation points were made using a sterilized
cork borer (5 mm). Agar plugs from 6-day-old cultures were transferred onto the inoculation points and parafilmwas wrapped over
the wounds to prevent desiccation. Fresh PDA plug without mycelium was used as control. Ten days after inoculation, dry rot
symptom and internal sclerotia was observed. S. sclerotiorum was consistently reisolated from inoculated symptomatic tubers.
Control tubers did not develop any symptoms. Potato stem white rot caused by S. sclerotiorum has previously been reported from
fields of Hamedan province. This is the first report of dry rot symptom caused by Sclerotinia sclerotiorum in potato tuber in Iran.
This symptom is rare, but potato growers should be aware that tuber infection and rot is possible when stem white rot is present in
the field.
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First report of green bell pepper leaf spot caused by Neoscytalidium hyalinum in Iran
M. Mirtalebi, F. Sabahi, Z. Salimi, Z. Banihashemi

Department of Plant Pathology, College of Agriculture, Shiraz University, Shiraz, Iran mmirtalebi@shirazu.ac.ir

In September 2020, green bell pepper (Capsicum annuum L.) leaves showing symptoms of irregular brown spots were collected
from a greenhouse in Arsenjan county of Fars province. Small pieces of diseased leaves were cut, washed under running tap water,
surface disinfested in a 1% sodium hypochlorite solution for 1 min, blotted dry using sterile filter paper.and plated on potato
dextrose agar. Pure culture colonies were derived using single spore technique. Fourteen fungal isolates grew quickly on PDA and
the colonies were initially white with dense and hairy aerial mycelium and gradually turned to olive green. Mycelia were branched,
septate, brown and disarticulated into O- to 2- septate arthroconidia, conidia in arthric chains were cylindrical-truncate, hyaline to
dark brown, 4.57-9.85 x 3.12-5.27 um. Morphological characteristics along with molecular analysis based on partial sequences of
the internal transcribed spacer (ITS) region of the ribosomal RNA genome allowed confirming the affiliation of the isolates,
corresponding to Neoscytalidium hyalinum (C.K. Campb. & J.L. Mulder) A.J.L. Phillips, J.Z. Groenew. & Crous. To pathogenicity
test, the inoculum was prepared by culturing the tested isolate of N. hyalinum on PDA medium at 25° C for 10 days. Then 10 ml
of sterile distilled water was added to each plate and colonies were carefully scraped with a sterile needle and the resulting conidial
suspension was adjusted to 10® spores/ml by haemocytometer. Twenty-one-days-old pepper plants inoculated using spray
inoculation method. After inoculation, plants were covered with polyethylene bags for 48 h to maintain humidity conditions. After
48 h, bags were removed and plants were kept under greenhouse conditions (temperature of 25° C and relative humidity of 50%).
The symptoms of brown leaf spots were abserved on inoculated plants 10 days post-inoculation. Control pepper plants inoculated
with sterile distilled water did not develop any symptoms. Neoscytalidium hyalinum isolates were recovered from symptomatic
leaves of pepper to confirm Koch’s postulates. Neoscytalidium spp. has been reported to cause canker, wilt, dieback, fruit rot and
leaf spot on a wide range of plant species, worldwide. This is the first report of N. hyalinum causing pepper leaf spot in Iran.
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Investigating virulence factors of wheat leaf rust causal agent (Puccinia triticina) in Dezfoul, Iran in
2022-23 cropping year through the development of trap nursery

S. Taheri-Ardestani!, H.Saremi?, A. Abbasi-Moghadam®, S.T. Dadrezaei'

1. Seed and plant improvement Institute, Agricultural Research, education, and Extension Organization (AREEQ), Karaj, Iran.
simintahery@spii.ir
2. Department of Plant Protection, Faculties of Agriculture and Natural Resources, University of Tehran, Karaj, Iran.

Leaf rust caused by Puccinia triticina is an important disease of wheat in many parts of Iran including in Khouzestan province.
P. triticina, an obligate pathogen, is easily genetically modified and affects the host plant's resistance genes. Regular monitoring
of wheat-growing areas is necessary to know the changes in virulence factors of the pathogen with the aim of preparing for wheat

breeding according to new virulence factors or adopting other related measures for disease management. To study these changes
in P. triticina and monitor virulence factors in the pathogen in Dezfoul, Khouzestan province, Iran, a trap nursery consisting of
wheat lines carrying Lr genes was established at Dezfoul Agricultural Research Center. Disease severity and infection type were
recorded when the flag leaf appeared, and the susceptible checks were severely infected. Based on the results, wheat lines carrying
Lrgenes Lrl, Lr2a, Lr3, Lr3Ka, Lr3Bg, Lr12, Lrl4a, Lrl4b, Lr17, Lr21, Lr22a, Lr23, Lr24, Lr25, Lr29, Lr30, Lr36, Lr37, Lr22b,
and LrB showed degrees of susceptibility reactions to leaf rust pathogen. This indicates the possibility of these genes being rendered
ineffective by the virulent factors causing brown rust, which may be prevalent in the Dezful region in the next few years. In this
study, the wheat lines containing the resistance genes Lr2b, Lr2c, Lr10, Lr15, and Lr16 were suspected to be susceptible to leaf
rust and the presence of virulence to these genes. In the present study, no virulence was observed on wheat lines carrying Lr genes
Lr20, Lr28, Lr32, Lr33, Lr34, Lri0+Lr27+Lr31,Lr19, Lr9, and Lr35, and these genes were still effective against leaf rust disease.
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Isolation and Identification of some sugarcane endophytes (Saccharum officinarum)
S. DashtiPour, D. Zafari

Department of Plant  Protection, College = of = Agriculture, Bu "= Ali Sina University, Hamedan, Iran.
samane.dashtipoor1988@gmail.com

Endophytic fungi are part of the important components of plant-related biodiversity and have beneficial effects on their host
plants. These fungi live inside the plant without any symptoms. Samples were taken from the roots, stems, and leaves of healthy

sugarcane plants from the sugarcane fields of Khuzestan during different seasons of 2018-2019. After surface washing, the plant
samples were prepared in 10 to 15 cm pieces and disinfected using 70% ethanol for 1 minute, 3% sodium hypochlorite for 5 to 10
minutes depending on the tissue, 70% ethanol for 1 minute and finally with sterile distilled water. After drying, the samples were
crushed on sterile filter paper with a sterile scalpel and cultured on PDA and WA cultures containing streptomycin. The isolates
were identified based on morphological characteristics and ITS-rDNA region sequence. Trichoderma spp., Fusarium spp.
Chatomium spp. Epicoccum spp They are reported for the first time as sugarcane endophytic fungi. These isolates were not
pathogenic in the pathogenicity test.
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Identification of fungi associated with disease symptoms of canola in Ilam province
F. Rostami Pour, Kh. Abbasi

Department of Plant Protection, Faculty of Agriculture, llam University, Ilam, Iran. kh.abasi@ilam.ac.ir

Canola (Brassica napus) is an annual plant from the Cruciferae family, which is the third most important plant species in oil
production in the world after soybean and oil palm. To investigate the fungi associated with disease symptoms in this crop, sampling
was done in 2020 and 2021 in three major canola-growing areas inIlam province including Dehloran, Musian, and Dashte Abbas
counties. Surface disinfection was performed with'1% sodium hypochlorite for one to two minutes depending on the type of tissue.
After growing plant samples on potato dextrose agar (PDA) medium, 100 fungal isolates were isolated from different parts of the
canola, including roots, stems and leaves. The obtained isolates were grouped into three genera, Alternaria, Fusarium, and
Aspergillus, by morphometric analysis. Five isolates from them were selected for molecular investigations. ITS regions (ITS1,
5.8S, ITS2) and parts of the GAPDH gene for selected isolates were sequenced using primers (ITS1, ITS4) and (GAPDH1-f,
GAPDH2-r). The obtained sequences were compared using the BLAST search algorithm (BLASTN) in the gene data bank, and the
most related sequences were obtained from the gene data bank for phylogeny investigations. Finally, based on morphological and
molecular studies: Alternaria alterata, A. atra, A. dumosa, Fusarium oxysporum and Aspergillus flavus were identified.
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Investigation of some metabolites produced by endophytic fungi of grapevine in Zanjan Province
S. Ghasemi-Esfahlan®, S.H. Mohebbi?, R. Hemmati*, M. Arzanlou®, A. Narmani®

1. Department of Plant Protection, College of Agriculture, Zanjan University, Zanjan, Iran. saied.ghasemi@znu.ac.ir
2. College of Pharmacy, Zanjan University of Medical Sciences, Zanjan, Iran.
3. Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran.

Grapes (Vitis vinifera) and its products play an important role‘in Iran's economy. Iran ranks sixth in terms of grape cultivation
area with 286000 hectares and ninth in grape production with three million tons in worldwide. Zanjan Province is among the ten
important Provinces for grape production in the country. The aim of this study was to investigate some metabolites produced by
endophytic fungi in grapevine orchards:in Zanjan Province. For this purpose, samples were. collected from grapevine orchards in
Zanjan Province during October to November 2017. The identification of fungal ‘isolates was based on morphological
characteristics and ITS-rDNA sequence data for selected isolates. As endophytes produce various metabolites in their hosts, they
possess divers chemical structures such as alkaloids, terpenoids, quinones, peptides, xanthones, acid have fatty acids and phenolic
compounds. Some of these metabolites including (D-Homoandrostane (5a,13a), Eicosane, Heneicosane, Hexadecane, Octadecane,
Octadecanoic acid, Pentadecanoic acid, Tetracosane, Tetradecanoic acid, Tetradecanethiol, a-Muurolene, Methyl 16-methyl-
heptadecanoate) were traced and identified in this research by fungal species Cytospora viticola, Epicoccum nigrum and
Microsphaeropsis olivacea. These metabolites possess antimicrobial, anticancer, antioxidant, antibiotic and antifungal properties
and are reported for the first time in this research for the world.
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Isolation and Identification of some endophytic Chaetomiaceae of ornamental trees in Ahvaz

A. Safi, M. Mehrabi-Koushki, R. Farokhinejad
Department of plant protection, faculty of agriculture, Shahid Chamran University of Ahvaz, Ahvaz, Iran, Atenasafiii@gmail.com

Endophytes are microorganism colonizing healthy plants tissue without causing any apparent symptoms and noticeable injury
to the host. In order to identify the endophytic Chaetomiaceae of some ornamental shrubs and trees in Ahvaz, 30 specimens from
healthy twigs and leaves of five tree species were collected during 2019-2020. Plant species included common red (Calistemon
citrinus), eucalyptus (Eucalyptus sp.), jujube (Ziziphus sp.), lebbek tree (4lbizia lebbeck) and tricycla (Bougainvillea spectabilis).
The plant pieces were surface-disinfected with 70% ethanol for 1 min and 1% sodium hypachlorite solution for 1-2 min, followed
by rinsing three times with sterile distilled water for 1 min. Samples were placed on Potato-Dextrose-Agar (PDA) medium and
incubated at 25 °C for 7-14 days. The emerged colonies of the family Chaetomiaceae were selected for morphological and molecular
analyses. Fungal isolates were purified by single spore method. Growth and morphological features were determined on PDA. The
partial regions of B-tubulin (fub2) and RNA polymerase II second largest subunit (rph2) were amplified using appropriate primers
and sequenced. The isolates were molecularly compared with known strains using BLASTn search algorithm and phylogenetic
analyses. According to morphological characteristics and phylogenetic analyses, the isolated endophytes were identified as follow:
Amesia atroborunnea from tricycla, A. cymbiformis from lebbek tree and jujube, Chaetomium cucumericola from lebbek tree, C.
globosum from eucalyptus, lebbek tree, common red and tricycle, C. olivaceum from eucalyptus and Collariella carteri from
eucalyptus. All these plant species are new hosts for the identified fungal species.
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Investigation of the interaction of Trichoderma asperellum on increasing resistance to Botrytis
cinerea in cucumber plants

P. Rahimi Tamndegani?, B. Sharifnabi!, M. Massah®, T. Marik?, L. Kredicks?

1. Department of Plant Protection, College of Agriculture, Isfahan University of Technology, Isfahan, Iran. sharifna@iut.ac.ir
2. Department of Microbiology, Faculty of Science and Informatics, University of Szeged, Szeged, Hungary

As a result of studies conducted in recent years on the interaction of Trichoderma spp. with different plants, many studies have
reported the beneficial effects of this fungus on wvarious aspects of plant life. In the present study, the interaction effect of T.
asperellum on the regulation of antioxidant defense mechanisms and signaling pathway genes in cucumber plants was investigated.
Therefore, Cucumis sativus (var.. SABA, 500466) seeds were planted under hydroponic conditions, and 10-day-old cucumber
seedlings were inoculated with a Trichoderma spore suspension. After 7 d, cucumber leaves were infected with B. cinerea fungus.
At first, the size of chlorotic spots, weight, and length of root and aerial parts were measured, and then the changes in H202, content,
the expression of pall, etrl, prl, lox1, and sod1 genes, and the activity of antioxidant enzymes SOD, POD, CAT, and LOX were
investigated at 4 time intervals of 0, 24, 72, and 98 h after infection with Botrytis cinerea; the average diameter of chlorotic spots
decreased by 33.82% and the total chlorotic area by 68.24% 120 h after infection with B. cinerea in the plants treated with
Trichoderma compared to control plants. Although pathogen inoculation significantly increased ROS production, an oxidative
burst in the form of H202 production was observed in the T+P+ plants at 24 hpi. In the QPCR results, a significant difference was
observed in the expression of marker genes between plants treated and not treated with T. asperellum after infection with B. cinerea,
although the increase and decrease in the expression of these genes were significantly different in various treatments. Measurement
of the activity of antioxidant enzymes in different treatments also showed that the amount of these enzymes increased significantly
in plants treated with Trichoderma. The results of different tests showed that the treatment of plants with T. asperellum reduced
the level of B. cinerea contamination by increasing the metabolism of defense compounds and antioxidant enzymes.
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The first report of endophytic fungi from Sea lettuce (Ulva sp.) in Iran
M. Beshatari Fard!, S.A. Moosawi Jorf!, M. Shams- Ghahfarokhi?

1. Department of Plant Pathology, College of Agriculture, Tarbiat Modares University, Tehran, Iran.
besharatimaryam513@yahoo.com

2. Department of Mycology, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

Endophytic fungi are diverse groups of microorganisms colonizing plants symbiotically without causing obvious infection.
Although numerous studies on endophytes have been focused on land plants, so far, no information has been reported about
endophytes associated with algae in Iran. In this research, samples of Sea lettuce were collected in the autumn of 2022 from Bandar
Abbas- Shilat beach. They were washed with seawater to remove sand and epiphytes, kept in plastic bags, and transported to the
laboratory. In the laboratory, they were washed with sterile distilled water and stored in the refrigerator. The samples were

disinfected based on multistep disinfection procedure including 70% ethanol (1 minute), washed once with sterile distilled water,
then with 70% ethanol (15 seconds), and washed three times with sterile distilled water. To confirm the effectiveness of surface

disinfection, water samples from the last washing were cultured on PDA culture medium. Samples were dehydrated and divided

into small pieces and were transferred into three different culture media, PDA (Potato Dextrose Agar), PDA containing sterilized
seawater (200 mIL) and PDA containing Sea lettuce extract (200 mIL™). Petri plateswere kept at 25 °C for three weeks. The grown
fungi were isolated and purified by the hyphal tip method and their identification was done using morphological characteristics.
The lack of fungal growth in Petri dishes cultured with the water obtained from the third washing showed the effectiveness of
surface disinfection. In this study, 75 fungal isolates were isolated. Based on morphological characteristics, isolates were classified
into four genera including Aspergillus, Penicillium, Cladosporium, and Alternaria. The genera Aspergillus (48%) and Alternaria
(5%) had the highest and lowest frequency, respectively. Sea lettuce algae is reported as a new host for these fungi in this study.
Accurate identification of fungal species based on the combination of morphological and molecular characteristics is underway.
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The association of Phomopsis malvacearum fungus in Robinia pseudoacacia trees decline in
Mazandaran province

M. Salmani_jelodar, V. Babaeizad, M.A. tajick ghanbari

Department of Plant Protection, Sari University of Agricultural Sciences and Natural Resources. Sari, Mazandaran.
maryam.salmani9472@gmail.com.

Due to the high compatibility, acacia tree is widely used in the green space of cities and plays a central role in providing green
space in some cities. Acacia (Robinia pseudoacacia L.) is a medium-sized tree with curved branches and an umbrella-shaped
crown. This plant is abundantly cultivated for its beauty in green spaces, especially in the north of the country. Various diseases
threaten the health and growth of these trees. So far, several diseases of acacia have been reported, of which decline is considered
one of the most important. In recent years, decline disease has led to the loss of a significant number of acacia trees in the green
spaces of different cities of Mazandaran province. Symptoms of the disease include yellowing, wilting, drying green of leaves, and
eventually leaf fall and vascular necrosis. By removing the bark of the branches in the infected trees, the signs of vascular necrosis
were Visible. From the culture of infected tissues on Potato Dextrose Agar (PDA) medium, a fungus with white colony was grew.
Scattered brown pycnidiums appeared at the growth site of the isolates, which gradually turned to dark. The morphological
characteristics of the sari and ghaemshahr cities isolates showed a high similarity to Phomopsis genus. In the molecular analysis of
representative isolates and amplification of the ITS region using ITS4 and ITS1 primers In PCR and determining the nucleotide
sequence of the obtained product and blasting it in NCBI, The isolates showed a high similarity with Phomopsis malvacearum
species.
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Biocontrol of cucumber Fusarium wilt using selective endophytic fungi

Z. Gorgani, J. Amini
Department of plant protection, College of Agriculture University of Kurdistan, Sanandaj, Iran. Zg636@yahoo.com

Cucumber (Cucumis sativus L.) is cultivated in a larger area than other pumpkin plants, and Iran ranks third in the world both
in terms of production and cultivated area. Fusarium oxysporum pathogen is very important in cucumber due to its fresh

consumption. The purpose of this research is the biological control of the disease using the fungal endophytes of Coprinopsis sp.
and Fomes fomentarius. After collecting the samples from the fields of Kamiyaran County, the pathogen was isolated and purified.
After DNA extraction, molecular identification was performed using TEF and ITS genomic regions. Also, after proving the
pathogenicity in pot culture and on 2N NADA cucumber seeds, cross-culture and volatile metabolite tests were performed in petri
dishes with a high control of 70%. Investigating the effect of inhibiting fungal endophytes on the growth and severity of the disease
in pots with sterile soil in greenhouse conditions as a completely randomized design (CRD) with five replications and also in field
conditions as a randomized complete block design (RCBD). It was investigated with three repetitions (three rows and each row
contains five plants) and the results showed a 70% reduction in disease and disease control. In addition to the degree of
contamination, cucumber growth parameters such as the number of main stems, the number of secondary stems; plant height (cm),
root fresh and dry weight (grams), fruit yield of infected and non-infected plants were recorded and measured in each plot. It was
found that the number of stems and the dry weight of the roots of the treated plants increased significantly compared to the control.
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Gaeumannomyces graminicola, a new species for Funga of Iran
L. Suduri!, A. Alizadeh?, M. Javan-Nikkhah*
1. Department of Plant Protection, Faculty of Agriculture, University of Tehran, Karaj, Iran. suduri.leila@ut.ac.ir

2. Department of Plant Protection, Faculty of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.

There is a wide range of interactions between plants and microbial communities inside and around plants. Microorganism-plant
interactions are important to plant growth, disease resistance, and response to biotic and abiotic stresses. The complex relationship
between endophytic fungi and their hosts greatly affects plant growth, metabolism, and physiology. Sampling was carried out in
some northern regions of Iran to isolate and identify endophytic fungi of johnson grass (Sorghum halepense). Two isolates of the
genus Gaeumannomyces were obtained from Sari city, Mazandaran province. GAEUT1 isolate was identified as Gaeumannomyces
graminicola based on morphological examinations and phylogenetic analysis using the ITS1-5.8S-1TS4 and RPB1 regions. Based
on our knowledge, this is the first report of G. graminicola for the Funga of Iran. In addition, johnson grass is introduced as a new
plant host for this species based on the available information. In order to understand the correct relationship between this isolate
and the host plant, pathogenicity tests of the isolate obtained on johnsongrass and wheat are under consideration.
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Isolation and identification of Trichoderma species in Golestan Province
S. Iri, D. Zafari

Department of Plant Protection, Faculty of Agriculture, Bu-Ali Sina University, Hamedan. saana.iri@gmail.com

Trichoderma species have global distribution and are found in soil all over the world and are often the dominant organisms of
soil microflora in different regions having wet soils. According DNA barcodes 375 species have been reported for this genus until
2020. In this research, sampling of soil and rhizosphere of fields, orchards, pastures and forests of Golestan province was done
randomly. Trichoderma isolates were transferred to the laboratory for isolation and purification. Isolation of isolates from soil
samples by suspension dilution method or direct placement of soil lumps on the selective culture mediums of Daweh, Elad, Chet
and McFadden and after growth, they are purified by the tip of hyphae was cultured on Water Agar (WA\). Isolates were identified
based on morphological characteristics such as growth rate, colony color, growth pattern, shape and size of conidiophore, phialide,
conidia and chlamydospore as well as phylogenetic analysis of tefl gene region. In total, more than 150 isolates were obtained, and
so far T. harzianum, T. virens, T. crasum, T. atroviride and T. koningiopsis species were identified, and further identifications are
underway.
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Application of Cyproconazole-Chitosan nanoparticles in the control of some plant pathogenic fungi
J. Fathi Qarachal*, S.A. Moosawi Jorf', M. Nikkhah?, M. Karimi Jashni*

1. Department of Plant pathology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran,
jafarfathigarachal@gmail.com

2. Department of NanoBiotechnology, Faculty of Biological Sciences, Tarbiat Modares University, Tehran

Due to the increasing human population and the uncontrolled use of various pesticides and chemicals in the production of
agricultural products, environmental concerns regarding the harmful effects of these substances have increased. On the other hand,
the production and storage of agricultural products are threatened at various stages by various fungal, bacterial and viral pests and
diseases. For this reason, the production of safe alternatives or reducing the consumption of chemicals by using nanotechnology or
nano-based materials has been considered. Among them, natural mineral or organic compounds such as chitosan and its derivatives
that do not pose significant environmental hazards to nature and living things can be exploited in different ways. In this study,
chitosan nanoparticles were produced by ion gelation method using TPP and cyproconazole-chitosan nanoparticles and the
production of nanoparticles by UV-vis spectroscopy and DLS was proved. Here we used, chitosan-cyproconazole nanoparticles
against fungal agents Fusarium pseudograminearum (wheat pathogen), F. culmorum (wheat pathogen), Neofusicoccum mangiferae
(white berry pathogen), Cytospora sp. (cottonwood pathogen), Sclerotinia sclerotiorum (cucumber pathogen) And Macrophomina
phaseolina (cabbage pathogen). The results showed that in control treatments (TPP+Water+Acetic acid), the fungal colony
completely covered the petri dish containing PDA culture medium with a diameter of 8 cm after two week, While adding chitosan
nanoparticles with a concentration of 1000 ppm to the petri dish containing culture medium, the growth of F. pseudograminearum,
F. culmorum, Neofusicoccum mangiferae, Cytospora sp, Sclerotinia sclerotiorum and Macrophomina phaseolina decreased to 3,
1/3, 2/2, 2.5, 3.6 and 2 cm, respectively. The use of a combination of cyproconazole-chitosan as nanoparticles at a concentration
of 25 ppm reduced the growth of these fungi to 1.1, 1.3, 0, 0.8, 0 and 0.5 cm, respectively, of which only Neofusicoccum mangiferae
and Sclerotinia sclerotiorum were completely controlled. None of these fungi were able to grow at 50 ppm of cyproconazole-
chitosan nanoparticles. The minimum inhibitory concentration of cyproconazole was 100, 65, 65, 60 and 50 ppm for Fusarium,
Sclerotinia, Neofusicoccum, Macrophomina and Cytospora species, respectively. The results show that the inhibitory effect of
chitosan nanoparticles is superior to the separate use of chitosan or cyproconazole in controlling the growth of plant pathogens and
significantly reduces the consumption of this pesticide.
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Isolation and identification of Rhizoctonia solani from the strawberry farms of Lorestan and
Kurdistan provinces of Iran based on morphological and molecular characteristics

Z. Mirzaeipour’, E. Bazgir', D. Zafari’, M. Darvishnia®
1. Department of Plant Protection, College of Agriculture, Lorestan University, Khorramabad, Iran. za.mirzaeipour@gmail.com
2. Department of Plant Protection, College of Agriculture, Bu-Ali Sina University, Hamedan, Iran.

Black root rot disease is considered as a limiting factor for strawberry production worldwide, which is primarily caused by the
Rhizoctonia spp.rand several, other non-lethal pathogens. Two Rhizoctonia species, namely R. solani and R. fragaria, have been
reported to cause damage to strawberries. Samples of plants with symptoms of root and crown rot were collected from different
areas of strawberry cultivation in Kurdistan and Lorestan provinces. After isolation and purification, identification was done based
on a combination of morphological, marphometric and phylogenetic analysis with amplification of ITS-rDNA using ITS1 and ITS4
primers. Based on data obtained from the morphological observations viz. the colony color on the PDA media, the diameter of the
main hyphae, presence of hyphal constriction at the base hyphal branches, septa formed at a very short distance from the point of
the hyphal branch’s origins, presence of monilioid cells, absence of clamp connection and conidia and also, comparing the sequence
obtained with corresponding sequences in the GenBank, with 96-98% similarity and phylogenetic analysis, the identity of isolates
were determined as Rhizoctonia solani. The pathogenicity test in the greenhouse also showed that this fungus caused strawberry
root rot. This pathogen is a serious threat to various crops considering its global distribution and wide host ranges.
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Detection of mating types alleles and evaluation of genetic diversity in Pyricularia oryzae isolates using
SSR markers

R. Adeli !, B. Sharifnabi *, M. Javan-Nikkhah?
1. Department of Plant Protection, College of Agriculture, Isfahan University of Technology, Isfahan, Iran. sharifna@iut.ac.ir
2. Department of Plant Protection, College of Agriculture, University of Tehran, Karaj, Iran

The fungus Pyriculariaoryzae, which causes rice blastdisease, is genetically unstable and variable. To help breeding programs
and approach sustainable resistance; it is essential to understand the factors influencing diversity in the fungal population. Ten pairs
of microsatellite (SSR) primerswere used to evaluate the genetic diversity of the 64 fungal isolates. Eight pairswere able to amplify
the expected band range and showed suitable polymorphism. The number of alleles in each gene locus varied from 3 to 13, and the
average number of alleles in each locus was determined to be 6.87, which indicates high polymorphism in this marker and its
usability in genetic diversity investigation. The average gene diversity observed was high and calculated to be 0.7373. The average
PIC index was 0.6980, indicating high polymorphism among the studied SSR loci and appropriate efficiency in population
separation. Fungal populations were divided into two groups. The isolates from the Kalat-Nadri region of the Khorasan Razavi
province were separated from other populations in the Guilan and Mazandaran provinces. The percentage of variation within
populations was calculated as 95.56%, which is much higher than the variation between populations (4.44%) and is consistent with
the results of the cluster analysis. The stabilization coefficient (Fst) in this study was 0.04437, indicating insignificant
differentiation between the subpopulations. In the present study, only the Mat1-1 allele was detected among examined isolates.
This indicates that the fungal population in the rice-growing areas of Iran does not have high genetic variability potential. Only
factors such as mutation or heterokaryosis due to mycelia anastomosis can be mentioned as effective factors in the occurrence of
genetic changes. Therefore, the emergence of new races and, as a result, the breakdown of resistant varieties also has a slower
process than other pathogenic fungi with the ability of sexual reproduction in nature.
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Species diversity of Alternaria section Nimbya from Iran
Z. Alavi !, A. Ahmadpour 2, Y. Ghosta!
1. Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran. alavizahra996@gmail.com

2. Higher Education Center Shahid Bakeri Miyandoab, Urmia University, Miyandoab, Iran

The species of the Nimbya section belonging to the Alternaria genus, as important pathogens of Cyperaceae and Juncaceae
plant families, can be an important step as candidates for the biological control of weeds in fields and gardens in agricultural lands.
In this regard, in order to identify the species of the Nimbya section, during the years 2021-2022 from wetlands, swampy areas,
fields and lands with poor drainage from the provinces of the Caspian Sea (Guilan, Mazandaran and Golestan provinces), West and
East Azerbaijan from different parts of plants. The samples were immediately placed in separate paper envelopes and transferred
to the laboratory. Isolation of fungi was done using wet chamber method or culture of disinfected samples surfaced on potato-
carrot-agar (PCA) culture medium and the isolates were purified by single spore method. A number of 691 isolates with typical
characteristics of the Alternaria section Nimbya were isolated from the various species of the mentioned plants. In order to confirm
the initial identification of the isolates, the ITS-rDNA region and parts of gapdh, rpb2, tef-1a, and Alt a 1 genes using the primer
pairs ITS1/ITS4, gpd1l/gpd2, RPB2-5F2/RPB2-7cR, EF1-728F/EF1-986R and Alt-for/Alt-rev, respectively, were amplified and
sequenced. Based on the combination of morphological data and genealogical analysis based on five genes, 10 species including
Alternaria caricicola, A. cypericola, A. junci-acuti, A. scirpivora, Alternaria sp. 1, Alternaria sp. 2, Alternaria sp. 3, Alternaria sp.
4, Alternaria sp. 5 and Alternaria sp. 6 were identified. Alternaria species 1-6 are reported as candidate of new species for the
world's fungal biota that will be named and described in the near future. In the present study, it was found that Alternaria section
Nimbya has high species diversity in the sampling areas.
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Endophytic fungi associated with saffron plant from the genus Aspergillus and identification of three
new species for Funga of Iran

H. Vardasbi, M. Javan-Nikkhah, H. Saremi, Kh. -B. Fotowhifar
Department of Plant Protection, College of Agriculture, University of Tehran, Karaj, Iran. hannane.vardasbi@gmail.com.

Aspergillus species are very important in terms of human, animal and plant pathology, pharmaceuticals, industry, agriculture,
biotechnology and biological control. In order to identify endophytic fungi, sampling was conducted from saffron farms in
Khorasan Razavi, South Khorasan, North Khorasan, Kerman, Isfahan, Fars and Yazd provinces, Iran. Plant samples were collected
from corms, leaves, and flowers without disease symptoms. The colony characteristics and microscopic features were investigated
on CYA, YES, OA, CZ, CYAS and MEA cultures. ldentification and description of species was performed by combining
morphological characteristics and molecular data. To confirm the morphological identification and to determine the phylogenetic
position of each species, CAL and Bt2b gene regions were evaluated. Finally, ten species of Aspergills. insuetus, A. tubingensis, A.
niger, A. fumigatus, A. subramaniani, A. alliaceus, A. flavus, A. citrinoterreus, A. terreus and A. micronesiensis were identified.
According to the knowledge, A. subramaniani, A. citrinoterreus, A. micronesiensis are three new species for Funga of Iran.
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Introduction of some endophytic fungi associated with saffron plant in Iran
H. Vardasbi, M. Javan-Nikkhah; H. Saremi, Kh. -B. Fotouhifar

Department of Plant Protection, College of Agriculture, University of Tehran, Karaj, Iran. hannane.vardasbi@gmail.com.

Iran is the world’s largest saffron producer. During 1395-1400, the biodiversity of endophytic fungi associated with saffron
plantin Iran was studied. In order to identify endophytic fungi, sampling was conducted from saffron farms in Khorasan Razavi,
South Khorasan, North Khorasan, Kerman, Isfahan, Fars and Yazd provinces, Iran. Eventually, 676 isolates were isolated and
purified. Fungal species identification was performed using characteristics of colony, morphological features, growth temperatures
and molecular data. The results were showed that the isolates belong to 25 species of the Ascomycota. In total, Penicilliumsizovae,
P. brevicompactum, P. raistricki and P. citrinum; Talaromyces aurantiacus, T. purpurogenum, T. funiculosus; Alternaria atra;
Fusarium proliferatum, F. andiyazi; Trichoderma afroharzianum; Cladosporium cladosporioides. and. C.  herbarioides;
Neocosmosporssolani species complex, Petriella sordida, Cephalothricumgorgonifer, Phialemoniopsis curvata, Neoscythalidium
dimidiatum and Clonostachys rosea are reported for the first time as endophytic fungi of saffron. Seven species Cadophora
malorum, Penicillium canescens, P. griseufulvum, Talaromyces pinophilus, Fusarium incarnatum-and Alternaria alternata are
reported for the first time as endophytic fungi of saffron plant in Iran.
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Assessment of resistance in some potato cultivars to Rhizoctonia canker and effect of some
fungicides in disease control

A. Viani, H. Ramazanzadeh, M.J. Hejazi
Department of Plant Protection, College of Agriculture, University of Tabriz, Tabriz, Iran. viani@tabrizu.ac.ir

Rhizoctonia canker disease caused by Rhizoctonia solani fungus is one of the most important and common potato diseases in
East Azerbaijan province. In laboratory investigations, the mycelial growth inhibition percentage was estimated in culture media
mixed with different concentrations of fungicides: The response of six potato varieties (Agria, Jelly, Georgina, Banba, Esprit and
Rodeo) to Rhizoctonia canker disease was investigated as a completely randomized design at greenhouse conditions and also as a
randomized complete block design in field conditions with four replications. The final severity of the disease and the area under
disease progression curve was measured and compared in different varieties. At the end of the experiment, the wet and dry weight
of roots and shoots was measured. In the field experiment, disease severity on tubers was also evaluated. The influence of Iprodione-
Carbendazim, Mancozeb, Thiophanate Methyl and Kresoxim Methyl fungicides in disease control was also evaluated in Agria
cultivar at greenhouse conditions (with artificial soil contamination) and field conditions (with natural contamination in Sarab city).
In the laboratory experiments, Iprodione-Carbendazim and Kresoxim Methy fungicides showed the highest and lowest effect in
inhibition of mycelial growth of the pathogen, respectively. In all fungicides, their effectiveness also decreased with decreasing
concentration. Based on the obtained results, in the both greenhouse and field experiments, Jelly variety was declared as resistant
and Georgina variety as susceptible to Rhizoctonia canker disease. At greenhouse experiment, Iprodione-Carbendazim fungicide
while reducing the severity of the disease by about 70%, also increased the wet and dry weight of roots and shaots. In the experiment
of using fungicides in the field, based on the severity of the disease on the tubers, Iprdione-Carbendazim was the most effective
fungicide in controlling the disease.
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The effect of mycorrhizal fungus and antagonistic bacteria in comparison with Rovral-TS fungicide
in control of Rhizoctonia root rot of bean

A. Viani', P. Asghari', N. Aliasgharzad?, S. Nourian®
1. Department of Plant Protection, College of Agriculture, Tabriz University, Tabriz, Iran. viani@tabrizu.ac.ir
2. Department of Soil Science, College of Agriculture, Tabriz University, Tabriz, Iran.

Root rot disease caused by Rhizoctonia solani fungus is considered as one of the most important bean diseases. Beside chemical
methads, biological control using antagonistic bacteria and mycorhizal fungi are considered.in disease management. In this research
the effect of Iprodione+carbendazim (Rovral TS, 52.5%WP) fungicide in inhibiting the mycelial growth of the pathogen and also
the inhibition effect of antagonistic bacteria Bacillus methylotrophicus (Bm) and B. subtilis (Bs) on fungal pathogen was
investigated in the laboratory conditions. In greenhouse conditions, biological control of the pathogen using antagonistic bacteria
and mycorrhizal fungus Diversispora versiforme was evaluated in Pinto beans and Cowpea. The mycelial growth of the fungus
was completely inhibited by Rovral TS in petri plates and was decreased by 70.5 and 44.25% compared to the control plate in dual-
culture test using Bm and Bs respectively. In greenhouse investigations, in absence of the pathogen, mycorrhizal fungus,
antagonistic bacteria and Rovral TS fungicide increased fresh and dry weight of roots and shoots. In presence of the pathogen,
biological and chemical treatments alone or in combination with each other were able to control the disease and increase the growth
characteristics of the plant compared to the infected control plants. The combination of mycorrhizal fungus and Bm reduced the
disease index by 66.67 and 93.33% in Pinto beans and Cowpea respectively. The amount of root colonization by mycorrhizal
fungus in absence of pathogen was determined as 53 and 45% in Pinto beans and Cowpea respectively but in the presence of Bm
and Bs was increased to 61 and 68% in Pinto bean and to 50 and 55% in Cowpea, respectively. In plants inoculated with Rhizoctonia
fungus, the percentage of root colonization by mycorrhizal fungus was determined as 38% and 34% in Pinto beans and Cowpea
respectively, which was increased in the presence of Bm and Bs to 45 and 48% in Pinto beans and to 40 and 43% in Cowpea
respectively.

Fungi for better life and safe planet 127 ool oyl g 5 (S5 sl oz, 8



02230-88753 +YYY+—AAYOY

Special code: (olaisl oS ;

5th Iranian Mycological Congress, Tabriz — August 2023 VEY Jo s — iy e olpl omlidg B 0,508 pemeiy

SC

Vorld Sclenee Citatio

, Pilidium concavum g, ;1 iU (Prunus domestica subsp. syriaca) Wb o a8 ol Saawss (5 low £999
alyvisle ol
35 2Ll Al Jy

babaeizad@yah00.coM ¢ Lo  xub molio 5 (5)0kiS pole olKiils o )yj pale 0ASitil (Kol st

Sy S5y sl ogrd sl &S 5 oM L (Prunus domestica subsp. syriaca) Mo o,hs ol (g9, (sde (gylow AF-V=VFer cuiipud)) g (pdy98

o L (2595890 i 5 (PDA) i) s 5T 59,2085 (595 0 I )8 i sdalitio 55l (il el (i e AL )3 LS 939 500l 9> L g 1o 050
AD=XYDY=YVO LS 935 ygml 1301 gy o3k glparune b g (gauly cpibgy 3= p )5 S5y 4 b IS ey cilles Pilidium concavum (Desm.) H6hn
(VXD (3:53ls) yiogsSue A=+ AXV,A=EY (pdlin ( JSi (S93 b (ol ltol ¢ Joboo S5 o (0lS wbigs siogySerm FOX Y Jsbo ) (sl yo35038 L yiag,Siuo VIA
i (KCBLA564 o i sjlos) 1 cud g Jloy) 05 bt Jlg5 9 0 iS5 ITSA  ITST (eloyoslys 5l o3l LIDNA 315 00w gigy 4l 15399
ogee (65 (o) S aadad & o I 7B L) ()l ialejl (ol I olis P. concavum (IX047867.1) L1, Jlss ol sdo > A4 cals BLASTN
Y Ode dy g b olgy (Sciwdly (6l duuS b b oguo @udls jl 28,5 18 208 e (ol askad sald e (0 5 Ad ASIS piew lawsd 0l (08 Wl gla
L)l & ad bl onds zudli (ol 050 (g5 d)ie p o odalde Cluls Mile Jluls Wad 4eSSl do > Ar s Cugby 9 3,5 Ol a5y YO (lod o 39,
Mirabelle ol oges  Sauwgs cecls a5 sl P. cONCAVUM 51 5138 gl oyl do oleMb] 3o 5ile 3L coode 9 anls sl ogee 1 i o] 51 0,lgd cuibge

295 s

Occurrence of Mirabelle plum rot disease caused by Pilidium concavum fungus in Mazandaran
provice

V. Babaeizad

Department of Plant Protection, College of Agronomy Sciences, Sari Agricultural Sciences and Natural Resources University,
Sari, Iran. babaeizad@yahoo.com

In April and May 2021-2022, an unknown disease of Mirabelle plum (prunus domestica subsp. syriaca) consisting of brown
lesions of the fruits with the presence of sporodochia was observed in many orchards in Sari city, Mazandaran province (northern
Iran). A fungus isolated on potato dextrose agar (PDA), matched morphologically the description of Pilidium concavum (Desm.)
Hohn. Colonies were light salmon-beige, woolly, zonate, with light older mycelium. Sporodochia were 275-352x85-119 um with
conidiophores 13-45.3 um in length. Conidia were unicellular, cylindrical to fusiform, hyaline, 4.3-7.5x0.8-1.9 um (mean 5.6x1.4
um) in size. The internal transcribed spacer region of rDNA was amplified using primers ITS1 and ITS4 and the sequence was
submitted to GenBank (accession No. KC614564). A BLASTn search disclosed 99% similarity of this sequence to that of P.
concavum (JX047867.1). For pathogenicity tests of the isolated fungus, a piece of fungal culture was laid on intact fruits wounded
by a needle. After inoculation, the fruits were covered with plastic bags and incubated for 7 days at 25°C and 90% relative humidity.
Lesions like those observed in the field developed on inoculated fruits, from which the fungus was successfully re-isolated. Mock
fruits remained symptomless. To our knowledge, this is the first report of P. concavum causing fruit rot of Mirabelle plum
worldwide.
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Examining the similarity of amino acid sequences of COX-1 and COX-2 proteins and mitochondrial
genome nucleotide sequence among different species of enthomopathogenic fungi of the genera
Beauveria and Metarhizium

M. Mahdavi, Z. Safarnejad Bosra, M.A. Tajik Ghanbari
Department of plant protection, Sari agricultural sciences and natural resources university. Mahdavi8262@yahoo.com

In this study, the amino acid sequences related to COX-1 and COX-2 proteins and the nucleotide sequence of the mitochondrial
genome belonging to 6 species of fungi of the genus Beauveria and 5 species of fungi of the genus Metarhizium were extracted
from the NCBI site and clustered by MEGA software version 10. Cyclooxygenases (COX-1 & COX-2) are key enzymes in the
conversion of arachidonic acid to prostaglandins and other lipid intermediates. These proteins derived from COX-1 and COX-2
genes, which are cytochrome ¢ oxidase subunits of the mitochondrial genome, are very efficient as suitable markers for species
differentiation. Also, mitochondrial DNA is a circular chromosome that is located inside this organelle and plays an important role
as a genetic marker in phylogeny studies. It seems that due to the importance and high accuracy of these markers, they can be
suitable candidates for phylogenetic studies. More than 500 insect pathogenic fungi are known, and the largest number of
pathogenic fungi that are used in practice, such as species in the genera Beauveria and Metarhizium, belong to the Deuteromycetes
class. These entomopathogenic fungi are very important in natural pest control issues, and more and more extensive studies should
be done on these fungal genera. In this research, for each species of these two genera of entomopathogenic fungi, the three
mentioned markers were used to check sequence similarity and were compared and showed similarities and differences (6 diagrams
in total). For example, based on the similarity of the amino acid sequences of COX-1 and COX-2, two species M. pinghaense (both
isolated from Korea) and M. brunneum (from England and Greece, respectively) were observed as sisters (very similar sequences).
Also, the two species B. caledonica and B. brongniartii are very similar to each other based on the criteria of using all three markers.
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Biological control of black spot and stem rot of tomato in Basra province — Irag
A. Chaseb Kouin, Kh. Abbasi

Department of Plant Protection, Faculty of Agriculture, llam University, llam, Iran. kh.abasi@ilam.ac.ir

One of the limiting agents in tomato cultivation in Basra province - lIrag, as one of the poles of tomato production in this
country, is wave spot and stem canker disease that is caused by Alternaria alternata. Currently, the most practical method to control
this disease is to use fungicides. Considering the importance of this disease and the dangers caused by the residual chemical
pesticides in this crop and the adverse effects of toxins on human health and the environment, this research aims to investigate the
effectiveness of two biocontrol fungal species including; Glomus mosseae and Trichoderma longibrachitum separately and
combined against the pathogen A. alternate in vitro and greenhouse conditions based on completely randomized design in three
replications. In vitro conditions, the.evaluation was done by cross-cultur method in a petri dish and measuring the percentage of
pathogenic growth inhibition after five days. Also in greenhouse conditions indicators such as catalase and peroxidase enzymes,
chlorophyll content, total phenol content, fresh and dry weight of shoots, root length, fresh and dry weight of roots and stem height,
fruit number and fruit weight were measured to evaluate the control efficiency of the mentioned hio-agents. By cross-culture method
in vitro T. longibrachitum, inhibited the growth of pathogen until 70%. The results of the greenhouse experiment showed the
combination of T. longibrachitum and G. mosseae fungi by increasing the activity of catalase, peroxidase and phenolic compounds
increased the growth and functional factors of tomato infected with A. alternata.
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Isolation, identification and investigation of antifungal activity of eucalyptus endophytic fungi

P. Aleahmad?, L. Ebrahimi®, N. Safaei?

1. Department of Entomology and Plant Pathology, College of Agricultural Technology, University College of Agriculture &
Natural Resources, University of Tehran, Tehran, Iran. parmida.aleahmad@gmail.com
2. Department of Plant Pathology, College of Agriculture, Tarbiat Modarres University, Tehran, Iran.

Endophytic fungi are microorganisms with the ability to colonize plants for the entire or at least a significant part of their life
cycle asymptomatically, establishing a symbiosis association. In the present study, in order to isolate and identify the Eucalyptus
fungal endophytes, healthy and symptomless fruits, leaves and branches samples were collected from trees located in Tehran, Qom,
Alborz, Esfahan and Mazandaran provinces during the autumn of 2022. Among 756 fungi isolates obtained from 45 plant samples,
172 isolates were selected based on morphological characteristics of colony including shape, color and growth rate. Finally, 17
fungal genera including: Acremonium, Alternaria, Aspergillus, Bipolaris, Botrytis, Chaetomium, Cladosporium, Colletotrichum,
Fusarium, Geotrichum, Nigrospora, Paecilomyces, Penicillium, Pestalotiopsis, Rhizopus, Trichoderma and Ulocladium, were
identified using their morphological characteristics. Across identified genus, some were sporeless and some of them had pycnidium.
The results represented that the most endophytic isolates belonged to Aspergillus, Chaetomium, Penicillium and Cladosporium
genera, respectively. In the next step, the antifungal effects of the isolates were evaluated against four tomato pathogens including

Botrytis cinerea, Fusarium oxysporum f sp. Lycopersici, Macrophomina phaseolina, and Rhizoctonia solani in vitro. Based on the
results of dual culture test, 8 isolates with antagonistic effects belong to Colletotrichum, Chaetomium, Fusarium, Geotrichum and
Trichoderma genera were selected. Furthermore, selected isolates were evaluated by dual culture and Volatile Organic Compounds
tests in three replications. According to the results the most effective isolate in dual culture test was Trichoderma sp. KL1 with
84.61%, 80%, 78.26% and 67% inhibitory rate against B. cinerea, F. oxysporum, M. phaseolina and R. solani, respectively, and in
Volatile Organic Compounds tests with 91.34%, 71%, 57.75% and 38.26% inhibitory rate against B. cinerea, R. solani, F.
oxysporum and M. phaseolina, respectively, which caused remarkable decrement of microsclerotia production in M. phaseolina.
Molecular identification of the selected isolates and evaluation of their antagonistic effects under greenhouse condition are in
processing.
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Influence of biopriming of bean seeds with Trichoderma fungus and hormonal priming by Salicylic
acid and Methyl salicylate in control of bean root and crown rot disease caused by Rhizoctonia solani
under greenhouse conditions

A. Viani, S. Nourian, M. Arzanlou, P. Asghari
Department of Plant Protection, College of Agriculture, Tabriz University, Tabriz, Iran. viani@tabrizu.ac.ir

Beans, are one of the most important sources of plant protein for humans. Rhizoctonia solani fungus is one of the main causes
of crown and root rot of beans all over the world. Due to the lack of disease-resistant cultivars and environmental hazards caused
by chemical fungicides, biological control methods have recommended for disease management. In this research, the effect of pre-
treating bean seeds as hormonal priming (with salicylic acid and methyl-salicylate in two different concentrations), biopriming
(using the antagonistic fungus Trichoderma harzianum T22 and its commercialized form) and the comparison of their effectiveness
with the seed disinfection using Rovral TS fungicide was evaluated in controlling the pathogenic fungus in greenhouse conditions.
In laboratory tests, none of the resistance inducing substances (except Rovral TS) could prevent the mycelial growth of the pathogen
and there was no significant difference between them and control treatment. In dual culture method, T. harzianum T22 and its
commercialized form, inhibited the mycelial growth as 48.03 and 35.04% respectively. In the case of seed germination, there was
no difference between treatments and control plants (except salicylic acid 1 and 0.5 mM), and this feature was 100% in all of them.
Treatments of 0.5 and 1 mM salicylic acid increased the average germination speed compared to the control significantly. In
laboratory conditions, the treatments of 0.25 salicylic acid, 0.4 mM methyl salicylate and T. harzianum T22 significantly increased
the rootlet length compared to the control. Treatments of 0.25 salicylic acid, 0.1 and 0.2 mM methyl salicylate and T. harzianum
T22 were able to increase the wet and dry weight of rootlet and plumule significantly compared to the control. In greenhouse
conditions, all the treatments were able to inhibit the disease significantly compared to the control and the best effect was achieved
by Rovral TS, T. harzianum T22, and commercialized T. harzianum.
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Identification of the fungus causing wave spot and stem canker of tomato in Basra provinc- Iraq
A. Chaseb Kouin, Kh. Abbasi

Department of Plant Protection, Faculty of Agriculture, Ilam University, Ilam, Iran. kh.abasi@ilam.ac.ir

Wave spot and stem canker disease of tomato is one of the most important causes damage on this crop in Basra -Irag. In order
to isolation of the fungal isolates associated with the symptoms of this disease, parts of the border between infected and healthy
tissue of leaf and stem were cut and surface disinfection was done using 0.5% sodium hypochlorite. The plant parts were washed
three times with sterile distilled water, then they.were dried on sterile filter paper. The plant parts were placed on the potato-
dextrose-agar (PDA) medium at 25°C for 4 to 7-days. The emerged colonies were transferred to specific culture mediums for
purification and identification. Fungal isolates were grouped based on morphological features includimg; conidia size, conidia
shape, conidial tip, presence or absence of conidia chain, number of conidia in each chain, presence or absence of branching in the
chain, frequency of branching in the chain, conidiophore length and diameter of the colony on the potato-carrot-agar (PDA) medium
using valid keys. In order to determine the cause of the disease, Koch's principles were done and the symptoms of the disease
including brown to black spots in the concentric circles forms on the leaves and stems were observed. For molecular investigations,
ITS regions (ITS1, 5.8S, ITS2) were sequenced using primers ITS1 and ITS4. The obtained sequences were compared using the
BLAST search algorithm (BLASTN) in the gene data bank, and the most related sequences were obtained from the gene data bank
for phylogeny investigations. The phylogeny tree obtained using maximum likelihood algorithm with 1000 bootstraps validates the
morphological features and Alternaria alternata, was determined as the fungal agent causing wave spot and stem canker of tomato
in Basra provinc.
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Investigating the effect of mutation and carbon sources on penicillin production by Penicillium
chrysogenum

M.A. Barimani Varandi, M.A. Tajick Ghanbary, S.M. Sadati

Department of Plant Protection, Sari  University of Agricultural Sciences and Natural Resources
mohammadalibrmn77@gmail.com

In industry, penicillin is;produced by the filamentous fungus Penicillium chrysogenum. In. this research, two wild and mutant
isolates were used, which were physically obtained by gamma rays with three doses of 200, 250, 300 and were carried out in the
Agricultural Research Institute of Karaj Nuclear Science and Technology Research Institute located in Alborz province. Sucrose
and lactose, yeast, salt other than magnesium sulfate were used. Formulation of suitable culture medium for production of pre-
culture and use in the main stage of fermentation was prepared in this stage according to the strain used and available resources
and the amount of product production of formula of fermentation medium. Sterilization of culture medium and fermenters and
peripheral equipment was carried out with precision and sensitivity due to the possibility of contamination, sterilization of all routes
and consumables. Production of an active and pure inoculum to start the main stage of the fermentation process, the microorganism
prepared in the pre-fermentation stage should have activity within the standard range so that the expected amount of product can
be obtained after inoculation. Microorganism growth in the fermenter under optimum conditions for product production, at this
stage, aeration and feeding, and pH must be carefully controlled and kept in the optimum range, the production efficiency is within
the expected range. Carbon sources with ratios of 1, 3, 6 grams per liter were used separately for both isolates and 3 replications
were considered for each. After 7 days of mushroom cultivation at ambient temperature, the produced antibiotic was extracted.
First, the medium was acidified and then ethyl acetate was used for extraction at 4°C. The amount of penicillin antibiotic extracted
was measured by HPLC. By examining the chromatograms obtained from the treatments, it was found that sucrose had a greater
effect on product production than lactose in the mutant strain of P. chrysogenum, and three samples of sucrose were 10533.08,
5169.99, and 3093.88ppm.
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Occurrence of tear stain disease caused by Colletotrichum gloeosporioides fungus on orange and
tangerine fruits in Mazandaran province

V. Babaeizad, S. Tavakoli, M.A. Tajick ghanbari

Department of Plant Protection, College of Agronomy Sciences, Sari Agricultural Sciences and Natural Resources University,
Sari, Iran. babaeizad@yahoo.com

Citrus fruits are the most important products in Mazandaran province. Several diseases threaten the citrus fruits production.
During the summer and fall of 2021-02, symptoms of a new disease were observed in the orange and mandarin orchards of Sari
and Babol cities in Mazandaran province. The symptoms of the disease were appeared as irregular light to dark brown spots on the
fruits. After developing, the spots spread on the fruits in the form of tear stain and sometimes cover most of the surface of the
infected fruits. The marginal tissue of infected spots, after disinfection, were cultured on potato-dextrose-agar (PDA) medium. A
fungus similar to Colletotrichum was isolated from the infected samples based on morphological characteristics. To further
confirmation, internal transcribed spacer (ITS) rDNA region was amplified by ITS1 and ITS2 primer pair and the PCR products
were sequenced. The obtained sequences were compared with corresponding sequences in the gene bank. Blast analysis showed a
similarity more than 99% with the sequence of Colletotrichum gloeosporioides (GenBank accession no. MW081160). To fulfill
Koch' postulate, pathogenicity test was carried out by spraying of spore suspension at concentration of 5x10° per ml on the surface
of healthy fruits of Thomson Novel variety and Miyagawa tangerine, and its pathogenicity was confirmed by the formation of
necrotic spots. This is the first report of the C. gloeosporioides as the causal agent of tear stain disease of orange and tangerine
fruits in Iran.
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Fungi associated with leaf spot and stem blight in different berries (Vaccinium spp., Rubus spp.)
fields in Guilan province

F. Ghahremani, S.A. Khodaparast, S. Mousanejad*

Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran
fatemeh.ghahremani.best@gmail.com

In recent years, the cultivated area of raspberry, blackberry and blueberry has increased significantly in Guilan province.
Considering this issue, identifying and managing growth-limiting diseases is of great importance in these plants. In this study, an
attempt was made to identify the fungal agents responsible for leaf spot and stem blight diseases. Plants leaves and stems samples
suspected being infected by fungal pathogens were collected from the various regions of province and transferred to the laboratory.
After disinfection, the samples were cultured on PDA medium containing chloramphenicol antibiotic. The cultures were incubated
for seven days at room temperature (25°+5). The colonies of grown fungi were isolated and purified through different steps (hyphal
tip method and single spore). According to the available literature and the examination of the morphological characteristics (growth
process, appearance and color of colony, shape and size of conidia, conidiophore and other formed structures), initial identification
was done. So far, some species belong to Botrytis, Botryosphaeria, Pestalotiopsis, Diaporthe, Colletotrichum and Rhizoctonia
have been identified. Symptoms caused by these fungal pathogens can appear in all aerial parts of the host plant, including stems,
leaves and fruits. However, the Rhizoctonia genus causes symptoms in the roots in addition to these parts. More studies are being
done to identify the species (Molecular and morphological identification) and their pathogenicity.
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Evaluation of genetic diversity among isolates of Puccinia graminis f. sp. tritici using SSR molecular
markers

H. Ghasemi, N. Safaie, M. Karimi-Jashni

Department of Plant Pathology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, hadi.ghasemii75@gmail.com

The fungus Puccinia graminis f. sp. tritici the causal agent of wheat stem rust disease is an obligate biotrophic parasite and
under favorable conditions is a serious threat to world wheat production. Therefore, due to the importance of wheat, investigation
of genetic diversity and study of physiological races of different geographical regions is required for the management of fun gus.
Markers associated with simple sequence repeats (SSR), due to their abundant distributions in the genome of many organisms are
widely used to investigate genetic diversity. For this purpose, during growing seasons of 2019 to 2022, samples of infected wheat
leaves containing rust pustules were collected from the provinces of East Azarbaijan, Golestan, Hamedan, Ardabil and Lorestan,
as the hot spots with prevalence of the disease. The collected samples were purified and propagated on the susceptible wheat
cultivar Bolani. Then, DNA was isolated and using 20 specific SSR markers, the diversity of wheat stem rust fungus genotypes
was checked on SDS_PAGE gel. Results showed that eight of these primers exhibit more genetic variation among the tested isolates.
Amplification pattern were scored and then the resulting data were analyzed using NTSYS software. The results of NTSYS
clustered the fungal isolates into three main groups. The data of this study revealed no correlation between the genetic diversity
and physiological races as well as the geographical location. Understanding of the genetic diversity of the fungal population may
help the breeding of resistant wheat varieties for various climates.
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Isolation of Pochonia spp. from Kkiwi fruit rhizosphere in Guilan

M. Pourshirmohamadi, S. Jamali, S.A. khodaparast, S. Mosanejad

Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran, madi.p7676@gmail.com

Using nematophagous fungi is one of the biological control methods of root-knot nematode. Pochonia is one of the important
examples of nematophagous fungi. During this study, in order to isolate nematophagous fungi from the root and rhizosphere of
kiwi trees infected with root knot nematode, sampling was done from kiwi orchards in Guilan province. In this study, samples were
taken from the soil of orchards infected with nematodes and transferred to the laboratory. Suspensions with a dilution of 10 to 10-
5 were prepared from the soil sample and cultured on PDA medium containing rose bengal and Tetracycline. Fungi were isolated
and purified by the hyphal tip method. The identification of fungi was done by morphological characteristics such as appearance
and colony color, length-and width of phialide, conidia and chlamydospore, as well as determining the sequence of ITS (rDNA)
region. According to the above characteristics, P. chlamydosporia var. chlamydosporia and Pochonia sp. were identified. In
Pochonia chlamydosporia var. chlamydosporia, conidia were 2-4.75(5-)x(-1.25)1.5-2.5, chlamydospore (-12.5)13.75-
25(26.25)x12.5-23.75 and phialide (-7.5)10-27.5(28.7-)(33.1-)x0.6-1.8(2.5-). The sequence of the part of the ITS region of this
isolate showed a similarity of 99% with a large numbers of sequences in the Genebank, such as CBS 103.65 (AJ292397:373/374
identities). in Pochonia sp., conidia were 2.5-4x(-1.5)2-3(3.5-), phialide 12.5-25(32.5-)x0.6-1.8. The sequence of the ITS region
of two isolates with these characteristics showed the most similarity with Pochonia boninensis, with 97% identity
(AB709858:532/548 identities).
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Isolation and identification of endophytic fungi of tomato plant and investigation of their inhibitory
effect on gray mold disease

A. Pourmand?, L. Ebrahimi!, Kh.-B. Fotouhifar?

1. Dept. of Entomology and Plant Pathology, College of Agricultural Technology, University College of Agriculture & Natural
Resources, University of Tehran, Tehran, Iran. Alireza.Pourmand@ut.ac.ir

2. Department of Plant Protection, Faculty of Agriculture, College of Agriculture and Natural Resources, University of Tehran,
Tehran, Iran

Endophytic fungi are a group of fungi that live in plant tissues without causing any visible symptoms and in-most cases have
positive effects on their host. In this research, 50 samples of healthy tomato plants were collected from farms and greenhouses in
Isfahan and Tehran provinces during 2021. Totally, 89 isolates of endophytic fungi were isolated and purified from root, stem, and
leaf tissues. These isolates identified based on the morphological features, which were belong to 12 different genera included
Fusarium, Alternaria, Cladosporium, Acremonium, Arthrinium, Aspergillus, Penicillium, Moniliophthora, Rhizoctonia,
Nigrospora, Trichoderma and Colletotrichum. In the next step, biocontrol effect of endophyte isolates was investigated in vitro
against two isolates of Botrytis cinerea (B1 and B2) obtained from the fungi collection of Aburaihan Faculty of Agricultural
Technology, after approving their pathogenicity on tomato plants. Based on the results of dual culture and volatile organic
compounds tests, which were performed with three replications, six isolates with the most inhibitory effect on two pathogenic
fungal isolates were selected, which all were belonging to the Fusarium genus. Among them, isolate 41R1 with 65.8 and 65%
inhibitory rate on mycelia growth of the isolates B1 and B2, respectively, showed the highest inhibition rate in the dual culture test.
In the volatile organic compound test, isolate 28S1 had the most inhibitory effect on mycelia growth with the values of 66.6 and
62.6%, respectively, on isolates B1 and B2. Then, the antagonism of selected endophytes against two pathogenic isolates B1 and
B2 was evaluated under greenhouse conditions by spraying endophyte spore suspension 48 hours before pathogen spore suspension
spray on the aerial parts of tomato plants. Six selected isolates reduced the disease symptoms 35 to 58% and did not show any
disease symptoms in the control and antagonists treatments. The isolates 41R1 and 28S1, which showed the highest inhibition,
were identified based on the nucleotide sequence of the EF-/a gene region, as Fusarium solani. Among the investigated isolates,
isolate 28S1 increased the dry weight of plants, but had no significant effect on other plant growth indicators.
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Investigating the vegetative growth and reproduction of Botrytis cinerea in different temperatures
M. Nik’, S. Mousanejad®, S.A. Khodaparast', M. Ghasemnezhad?

1. Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran .mehrnaznik.9@gmail.com

2. Department of Horticulture, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran

Botrytis cinerea, gray mold agent, is one of the most important post-harvest pathogens in fruits and vegetables. In this study
infected kiwifruits were collected from cold storage and were cultured directly on PDA medium. The cultures were incubated for
a week in the darkness at 25 °C. After fungus initial diagnosis and purification by hyphal tip method, isolates identified by available
references and examining the morphological characteristics such as color and appearance of colony, shape of conidia and
conidiophores, color and shape and distribution of sclerotia over the- medium and characteristics such as length and width of conidia,
sclerotia dimensions and conidiophore length. Based on morphological characteristics, isolates identified as Botrytis cinerea s.1.
Then, the growth pattern of the isolates (colony diameter, sclerotia weight and sporulation ability on PDA medium) were compared
at different temperatures. Six mm diameter disks from six days culture of isolates were placed on PDA medium in the darkness at
2,5, 10, 15, 20, 25, 30 and 35 °C. The diameter of the colony was measured daily until reached the edge of the Petri dish. Also, the
sclerotia of each Petri dishes were collected after relative maturity and weighed using a digital scale. The highest vegetative growth
of isolates was at 10, 15, 20 and 25 °C. The sporulation rate of the isolates was also checked by placing discs from six days culture
on PDA medium and under 12 hours of light and darkness with a hemacytometer slide. The optimal temperatures for sporulation
were 15 and 25 °C. Also, based on the results, no sclerotia was formed at 30 and 35°C.
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Effect of food sources and pH on the growth status and antagonistic activity of Acrophialophora
jodhpurensis against Rhizoctonia solani

B. Bagherieh, P. Taheri
Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran. b.bagherieh@gmail.com

To increase the antagonistic activity of the endophytic fungus Acrophialophora jodhpurensis obtained from bean plants against
AG-1-1A and AG-2-2111B as the most pathogenic taxonomic groups of Rhizoctonia solani beans, the effects of amino acid, carbon,
nitrogen sources and pH were evaluated during bioassays with different repetitions. The inhibitory effect of A. jodhpurensis was
investigated by adding amino acid sources including isoleucine, phenylalanine, serine, glycine, arginine and asparagine with a
concentration of 0.1%, carbon sources such as fructose, lactose, glucose, dextrose, maltose and sucrose with a concentration of 1%
and nitrogen sources includes ammonium nitrate, sodium nitrate, ammonium oxalate, ammonium sulfate, and ammonium chloride
with a concentration of 3.5% to 1/2 PDA culture medium separately, and also with different pHs of 4, 5, 6, 7, 7.5, and 8. In bioassay
tests, compared-to the ‘control.” The most-antagonistic effects of this endophytic fungus took place through culture medium
containing fructose, ammonium chloride and asparagine and with pH=7. Therefore, carbon, nitrogen and amino acid sources as
well as pH optimize the growth condition of endophytic fungi and increase their antagonistic activity against fungal pathogens.
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Fungal species associated with palm trees decline in southeast of Iran
S. Gharahi®, A. Pordel?, A. Amirmijani®, M. Najafinia®, M. Javan-Nikkhah*

1. Department of Plant Protection, College of Agriculture, University of Tehran, Karaj 31587-77871, Iran.
gharahi.shaghaye@ut.ac.ir

2. Plant Protection Research Department, Baluchestan Agricultural and Natural Resources Research and Education Center,
AREEO, Iranshahr, Iran.

3. Department of Plant Protection, Faculty.of Agriculture, University of Jiroft, Jiroft, lran.

4. Iranian Research Institute of Plant Protection, Tehran, Iran.

In recent years, symptoms of the sudden decline of palm date trees have been observed in Kerman and Sistan and Baluchestan
Provinces, Iran. The first symptoms initially appear on the outer leaves of the canopy the leaves color change from green to yellow.
From 2019 to 2021, samples of roots and vascular tissue of root and stem date palm trees having sudden decline symptoms were
collected in southeastern Iran (Sistan and Baluchestan and Kerman Provinces). Infected samples were washed with tap water,
surface-disinfested in 2% sodium hypochlorite, and placed on a 2% WA medium. Collected samples were also cultured using the
blotting method on sterile wet filter papers in sterile glass Petri dishes. Fungal colonies were purified using single spore and hyphal
tip methods on potato dextrose agar (PDA) medium. In total, 180 fungal isolates were obtained from infected tissues. To identify
the fungal isolates, the specific culture plates were used under different light and temperature conditions. Based on morphological
characterization and analyses of nucleotide sequences of the internal transcribed spacer region (ITS1-5.8S-ITS2) (Elongation 1-a
and R-Tubulin were used for Lasiodiplodia hormozganensis .Neodeightonia phoenicum, and Thielaviopsis punctulata), the species

of Alternaria alternata, Bipolaris spicifera, Bipolaris sorokiniana, Curvularia lunata, Exserohilum rostratum., L. hormozganensis,
N. phoenicum, and T. punctulata were identified.
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Fusarium sensu lato species isolated from palm trees having sudden decline symptoms in southeastern
Iran

S. Gharahi!, A. Pordel?, A. Amirmijani®, M. Najafinia*, M. Javan-Nikkhah!

1. Department of Plant Protection, College of Agriculture, University of Tehran, Karaj 31587-77871, Iran.
gharahi.shaghaye@ut.ac.ir

2. Plant Protection Research Department, Baluchestan Agricultural and Natural Resources Research and Education Center,
AREEQ, Iranshahr, Iran.

3. Department of Plant Protection, Faculty of Agriculture, University of Jiroft, Jiroft, Iran.

4. Iranian Research Institute of Plant Protection, Tehran, Iran.

From 2019 to 2021, samples of roots and vascular tissue of date palm trees having sudden decline symptoms were collected
southeastern Iran (Sistan and Baluchestan and Kerman province). Infected samples washed in tap water agar, surface-disinfested
in 2% sodium hypochlorite, and placed on 2% WA medium. Also, the samples were cultured on sterile wet filter papers in sterile
glass Petri dishes. Fungal colonies were purified using single spore and hyphal tip methods on potato dextrose agar (PDA) plates.
Fungal colonies were stored at 25 °C on a PDA medium for ten days, and the characteristics and growth rate of the col ony was
measured. Based on morphological characterization and molecular characteristic of Elongation factor 1-«, the Neocosmospora
solani, Fusarium proliferatum, Fusarium fujikuroi, Fusarium oxysporum and Fusarium equiseiti were identified. Fusarium
proliferatum had a white colony with purple center, pale orange sporodochia and straight and broad macroconidia with thick and
round tops, and weak foot-shaped basal cells, 5-6 x 5 x 36. -26 um. F. fujikuroi had a pink colony, long and slender macroconidia
with straight and needle-shaped conical apex, and narrow basal cell slightly developed in the shape of a foot, 3-4 x 50-43 um. F.
equiseiti had a pale orange to light brown colony, elongated macroconidia with dorsal curvature, whip to filamentous apex cell,
and foot-shaped basal cell, 3-4 x -25 um. N. solani based on tall monophialids and broad and elongated microconium, and F.
oxysporum based on short monophialids and elliptical microconidium were identified.
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Diversity of bean endophytic fungi in Fars and Khorasan Razavi provinces

B. Bagherieh, P. Taheri
Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran. b.bagherieh@gmail.com

Endophytic fungi are important in agriculture, medicine, and industry. In this research, during the years 2020-2021, the samples
were taken from different tissues of healthy bean without any disease symptoms in Fars and Khorasan Razavi provinces. After
washing the samples under running tap water, surface disinfection of the tissues was done with 70% alcohol and 5% sodium
hypochlorite for 2 and 5 minutes, respectively, and washed in sterile distilled water three times, dried on sterile filter paper and
cultured on PDA plates. Finally, purification and long-term storage were performed. A total of 86 endophytic fungi included
Fusarium tricinctum, F. oxysporum,:F. acuminatum, F. egiuseti and F. solani and as well as Trichoderma harzianum, T. viride, T.
atroviride, T. virens and T. coningiopsis were isolated and identified. Morphological identification of Fusarium spp. was done
using CLA, KCL, SNA, SA and PDA media-and via the identification keys of Leslie and Somerle (2006) and Starkey et al. (2007)
and molecular identification was done by ITS1/ITS4 and EF1T/EF2T primers. Morphological and molecular identification of
Trichoderma spp. isolates were performed using TSM-C, MEA, CMA, CMD, SNA and PDA media and by ITS1/ITS4 and
TEFL/TEF1 primers, respectively. This study represents the first isolation and identification of F. tricinctum from bean as

endophyte.
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Evaluation of the role of cuttings and vineyards soil in the transmission of predominant fungal agents
involved in grapevine decline disease in the Malekan county

F. Amiri, M. Arzanlou, A. Narmani

Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran. amirifarhad702@gmail.com

Grapevine trunk diseases have been raised as a potential threat in grapevine cultivation worldwide and cause gradual
deterioration or death and decrease grapevine reducing productivity and longevity in all growing stages. Despite the incidence of
grapevine decline disease in East Azarbaijan province and its economic impact, transmission routes and distribution of the causal
agents the disease in the region, remain unknown. The present study was designed with the aim of tracing the pathogens of
grapevine decline in young cuttings and the soil of grapevine nurseries and the routes of transmission and distribution of the
dominant pathogens involved in grapevine decline in the Malekan County. For this purpose, fungal agents were isolated from
cuttings and soil of vineyards of using common methods in plant pathology. The identity of fungal species was determined by
combining morphological and molecular data based on the TEF gene. Finally, the transferability of the fungal agents isolated from
the current research and previous studies were evaluated by adding the pathogenic agents to the soil of pots containing cuttings in
greenhouse conditions. Different species of Fusarium and Neocosmospora, including F. oxysporum, F. croceum, N. solani and N.
falciformis were isolated from soil and one isolate of £ croceum was isolated from cuttings. Also, the results showed that all isolates
had the ability to transfer from soil to cuttings and caused disease., The results of this research indicate that one of the main and
important sources of grapevine infection in vineyards is the improper propagation of cuttings in the vineyard. By accurate and
correct identification, the transmission routes of the fungal agents involved in grape decline, appropriate disease management
strategies can be applied in the future.
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Isolation and identification of endophytic fungus and causal agent of rot of bean underground organs
and the possibility of Rhizoctonia solani biocontrol

B. Bagherieh, P. Taheri
Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran. b.bagherieh@gmail.com

Rhizoctonia solani is one of the most important pathogenic necrotrophic fungi in different hosts such as beans. Due to abundant
genetic diversity, wide host range, long-term survival in the form of sclerot, its different pathogenicity in different climates and
susceptibility of plant hosts to this pathogen, identification of taxonomic groups of R. solani, and finding safe environmental
methods such as biological control are essential for the management of diseases caused by this fungus. In this research, different
taxonomic groups of R. solani, including AG-1-1A, AG-2-2-111B, AG-4HGII, AG-5 and AG-11, are the cause of many diseases
such as root and crown rot, blight of aerial plant parts and damping off as well as the endophytic fungus Acrophialophora
jodhpurensis were isolated from bean plants in the fields of Fars and Khorasan Razavi provinces. Morphological identification was
done using of OA, OMA, MEA, PCA, CMA, 1/10 PA and PDA culture media and identification keys and molecular identification
of different taxonomic groups of R. solani using ITS1/ITS4 and ITS4/ITS5 primer pairs and endophytic fungus A jodhpurensis
with ITS1/ITS4 and TL/TUB4Rd primer pairs was carried out. In the studies of the biocontrol effect through bioassays, including
the dual-culture and the effect of fungal endophyte on sclerotia production and the analysis of volatile and non-volatile metabolites,
Eph30, Ghph10 and Kph15 isolates of A. jodhpurensis showed the highest inhibition against AG-1-1A and AG -2-2111B. Therefore,
it is necessary to evaluate the effect of the antagonist A. jodhpurensis to control the diseases caused by R. solani in bean plants in
vivo.
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Biocontrol of grey mold disease on tomato and melon using endophytic fungi
F. Tadayon Rad?, L. Ebrahimi, M. Lotfi’

1. Department of Entomology and Plant Pathology, College of Agricultural Technology, University College of Agriculture &
Natural Resources, University of Tehran, Tehran, Iran. Le_ebrahimi@ut.ac.ir

2. Department of Horticulture, College of Agricultural Technology, University College of Agriculture & Natural Resources,
University of Tehran; Tehran, lran.

Bortytis cinerea causal agent of grey mold disease, causes economic losses on over 500 plant species including tomato and
melon around the world every year. One 'of the most important and effective alternative methods for chemicals and reducing their
risks, is biocontrol using different agents such as endophytic fungi. In the present study, the effect of some endophytic fungi on
grey mold disease, and the growth indices of tomato and melon plants were assessed. In the dual culture test, among the 12
endophytes, five isolates including Chaetomium globosum 2S1, Ch. globosum 3L2, Fusarium fujikuroi 37F6, Fusarium
acuminatum GO2L1, and Fusarium incarnatum 25S3 which had the highest inhibition of pathogen mycelia growth, were selected
for further tests. In volatile compounds test, all endophytic isolates showed more than 80% inhibition on pathogen mycelia growth.
In greenhouse assays, in endophytes and B. cinerea B1 treatments on tomato plant, F. fujikuroi 37F6 and Ch. globosum 2S1 with
90% had the highest rate of inhabitation, and in treatment of B. cinerea B2, F. fujikuroi 37F6 and Ch. globosum 2S1 had the highest
inhibition rate with 90 and 80%, respectively. In melon plant treated with ensophytes and B. cinerea isolates B1 and B2, Ch.
globosum 2S1 showed the highest rate of inhibition with 49.5 and 50%, respectively. In the evaluation of the growth indices and
by comparing the treated plants with the infected and healthy controls, no positive effect of the selected endophytic isolates was
observed on the growth indices of both plants. However, they reduced the harmful effects of the pathogen and thus reduced the
grey mold disease severity. Recovery of endophyte isolates from both inoculated melon and tomato plants showed that the surve yed
isolates have the ability to become endophyte in plant tissue.
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Study on the efficacy of INNOVOR 35.5%EC fungicide in control of rice Blast disease in the field
condition

S.A. Mousavi Qale Roudkhani, H. Shahbazi

Department of Plant Protection, Rice Research Institute of Iran, Agricultural Research, Education and Extension Organization
(AREEO), Rasht, Iran. ha.shahbazi@areeo.ac.ir

Rice blast disease caused by Pyriculariaoryzae is one of the most important fungal diseases of rice. Although several resistant
cultivars have been introduced by the Rice Research Institute of Iran, the high tendency of farmers to local rice cultivars that are
often susceptibleto blastdisease has made chemical control the most effective method of controlling the disease. In order to prevent
the emergence and spread of resistant races of pathogenic fungi, it seems necessary to introduce new fungicides with different
modes of action. In this study, the efficiency of Inovor 35.5%EC (3%Xemium+ 20%Pyraclostrobin+ 12.5%Propiconazole) in
controlling rice blast in comparison with Nativo 75%WG (50%Tebuconazole+ 25% Trifloxystrobin) and control (spraying with
water) were studied in a randomized complete block design with four replications in Rasht. For this purpose, Hashemi seedlings (a
sensitive cultivar to rice blast disease) were transplanted. Three concentrations of 500, 750, and 1000ml/ha of Inovor and a
concentration of 160g/ha of Nativo were prepared and applied at the first appearance of disease symptoms in the region for leaf
blast and after heading (10-15% panicle emergence) were repeated for neck and panicle blast estimation. One week after the first
application and one week before harvest, the percentage of leaf and panicle blast disease were estimated, respectively. After
harvesting, yield and yield components were evaluated. Statistical analysis was performed by using SAS software and LSD test
was used to show significant differences between treatments. The percentage of leaf, node, and neck blast diseases respective ly
were 5.81, 5.75, and 11.62% in control, 3.08, 7.3, and 2.14%, in Nativo, 1.92, 3.44, and 0.71% in 500 ml/ha of Inovor, 1.86, 3.22
and 0.71% in 750 ml/ha of Inovor, and 1.83, 3.12 and 0.71% in 1000 ml/ha of Inovor. There was no significant difference in the
percentage of inhibition of leaf and neck blast disease, yield components, and yield, among different concentrations of Inovor. So
that the concentration of 500 ml/ha of Inovor reduced 6.84, 40, and 93.85% of leaf, node, and neck blast diseases compared to the
control respectively. In comparison with Nativo, it also caused a significant increase in these percentages.
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Identification of Trichoderma species from the forest regions of Khorramabad county using
morphological and molecular characteristics

Z. Mirzaeipour®, E. Bazgir®, D. Zafari?, M. Darvishnia®
1. Department of Plant Protection, College of Agriculture, Lorestan University, Khorramabad, Iran. za.mirzaeipour@gmail.com
2. Department of Plant Protection, College of Agriculture, Bu-Ali Sina University, Hamedan, Iran.

Trichoderma fungi are among the most abundant soil borne fungal isolates that have global distribution. They exist in a wide
range of climatic regions. Some species are restricted to certain geographic locations; while some other species are cosmopolitan.
Members of this genus have been evaluated as a potential biocontrol agent (BCA) for plant disease control and plant growth
promation. This study was conducted with the aim of identifying Trichoderma species from the forest areas of Khorramabad
county. For this purpose, in different seasons of 2019-2020, soil samples were collected from different-geographical areas of
Khorramabad county. After isolation and purification as well as screening of isolates based on morphological studies, isolates with
different morphological characteristics were selected for molecular studies. A total of 200 isolates belonging to 3 sections namely
Trichoderma, Pachybasium and Longibrachiatum including 13 species namely T. afroharzianum, T. atrobrunneum, T. atroviride,
T. brevicompactum, T. citrinoviride, T. guizhouense, T. harzianum, T. longibrachiatum, T. pholioate, T. virens, T. viridescens,
Trichoderma sp.1 and Trichoderma sp.2 were identified based on morphometerical characteristics, morphology and phylogenetic
analysis of ITS region and tef1-o gene. The results showed that most of the isolates were related to T. harzianum. Also, among the
isolates, T. pholioate of Trichoderma section is a new species record for the fungal flora of Iran. And two isolates namely
Trichoderma sp.1 of Longibrachiatum section and Trichoderma sp.2 of Trichoderma section were not similar to any of the
described Trichoderma species in terms of micromorphological characteristics.
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Evaluation of fungal contaminated tomato germplasm seeds in National Plant Gene Bank of Iran.
S. Taheri-Ardestani, A. Abbasi-Moghadam, Z. Talaei

Seed and plant improvement Institute, Agricultural Research, education, and Extension Organization (AREEQ), Karaj, Iran.
simintahery@spii.ir

Today, food security is one of the main goals of policy-making in countries around the world. Considering climate change in
recent decades, the long-term protection of genetic diversity by gene banks is particularly important. To preserve genetic samples
as valuable reserves in plant gene banks, seeds must be kept healthy before long-term storage. The initial fungal contamination that
is associated with it in different stages of seed production causes a decrease in the yield, duration of storage, and weakness in
germination and initial establishment of the plant in the field. One of the main agricultural products in lIran is the tomato, which
brings a lot of foreign exchange in addition to national consumption. The collection of tomato germplasm in the National Plant
Gene Bank of Iran is one of the most valuable seed reserves, which is checked annually to ensure the health of the regenerated
seeds by ISTA (Washing, blotter, and agar plate methods) standard tests. As part of this research, the quantity of fungal-
contaminated seed was examined in 106 seed samples from the tomato collection to determine the health of the tomato seed before
storage. Among tomato germplasm, 13 tomato seed samples were free of any fungal contamination, and 10 tomato seed samples
have less than 5% fungal contamination. Among the tomatoes, the fungi include Fusarium oxysporum, Fusariumscripi, Aspergillus
spp., Aspergillus niger, Alternaria alternata, Penicillium spp., Ulocladium spp., Mucor sp., Stemphilium sp., Rhizopus spp.,
Rhizoctonia sp. were isolated and identified (Leslie & Summerell, 2008, Simmons, 2007 and Mangal et al., 2014,). Aspergillus
spp. with 46.8% of the highest contamination, and Stemphilium spp. and Rhizoctonia spp. With 0.15%, they accounted for the
lowest amount of pollution. Considering the diversity of fungi identified and their effects on the germination and production of
toxins which have a significant effect on reducing germination and seed health. Contaminated samples were included in the agenda
for purification and regeneration activities.
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Characterization and Phylogenetic Analysis of Cytochrome P450 Enzymes in Trichoderma and
Aspergillus Species: Implications for Fungal Metabolism, Pathogenicity, and Environmental
Adaptation

A. Hassanzadeh, M.A. Tajick Ghanbari

Department of Plant Protection, Faculty of Crop Science, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran. a.hasanzadeh@sanru.ac.ir

Cytochrome P450 enzymes are a superfamily of hem-containing mono-oxygenases and have various important roles in the
metabolism and adaptation of fungi to specific ecological conditions. Filamentous fungi produce a wide range of important
secondary metabolites that are biosynthesized with the involvement of different cytochrome enzymes. These enzymes are related
to the physiological characteristics of fungi, including the pathogenicity. The development and functional diversity of fungal
cytochrome families is related to the evolution of fungal pathogenicity. In this research, 80 sequences with a length of 400-600
amino acids from 11 species of Trichoderma and 100 sequences with a length of 500-550 amino acids from 21 species of
Aspergillus related to Cytochrome P450 were evaluated in FASTA file format from the UniProtKB protein bank. The evaluation
of domains by using the InterProScan database and COBALT software (NCBI) showed that there are six conserved domains in this
gene region. The identification of motifs by using MEME V5.5.1 software showed that there are eight (in Trichoderma spp.) and
10 (in Aspergillus spp.) motifs in the gene region. The sequences were aligned by using ClustalW algorithm and the phylogenetic
tree was drawn with MEGAL11 software, Neighbor-Joining method, and Bootstrap analysis with 1000 replications. The evaluation
of the tree showed that intra-species diversity is greater than the interspecies diversity, and as a result, non-homonymous species
were in sister groups or near branches. Furthermore, the results demonstrated that Trichoderma and Aspergillus species possess a
high capacity for producing and utilizing these enzymes. Considering the role of these enzymes in the degradation of environmental
pollutants, control of fungal diseases, and the biodegradation of many compounds, they can be highly regarded. Additionally, due
to the involvement of these enzymes in the pathogenesis of plant pathogens, it is suggested that the possibility of pathogenesis by
Trichoderma species be evaluated.
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First report of internal fruit rot disease on greenhouse-grown Bell pepper in Iran
M. Rouzbeh?, M. Azadvar?, Z. Roodbari?, M. Najafiniya®

1. Plant Protection Department, Kerman Agricultural and Natural Resources Research and Education Center, AREEO, Kerman,
Iran. maryam.rouzbeh@gmail.com

2. Crop and Horticultural Sciences Department, South Kerman Agricultural and Natural Resources Research and Education
Center, AREEDO, Jiroft, Iran.

3. Plant Diseases Research Department, Iranian Research Institute of Plant Protection, AREEO, Tehran, Iran.

More than 315 thousand tons of peppers, including Bell pepper (Capsicum annuum), are produced in Iran’s commercial
greenhouses annually. Root and crown rot, leaf spot and fruit rot are the most important pepper diseases. During Surveys on
experimental greenhouses in Jiroft, internal fruit and seed rot symptoms were observed on some of the bell pepper genotypes.
Symptoms were observed in the form of browning of the inner part of the fruit the seed mass. Infected seeds were shriveled although
the infected fruits cannot be distinguished from healthy one visually. After culturing the infected fruits on potato dextrose agar
(PDA) medium, a fungus (total five isolates) with olive green to dark colonies were isolated and purified by single spore method.
Conidia were catenate, consisting of 6-16 conidia per chain and sometimes branching chains of 2-8 conidia, conidia ovoid to club-
shaped and brown. The average length and width of conidia were 19.4 and 8.44 um, respectively. The secondary conidiophores
were 3 micrometers in length. Minimum, optimum, and maximum temperatures for growth on PDA medium were 5, 25, and 40
°C, respectively. Pathogenicity test of all of the isolates was performed on healthy bell pepper fruits by injecting 500 pl of a
suspension of 106 spore/pl concentration in to the fruit. Sterile distilled water was used as negative control. Fruit internal rot
symptom was observed a week after inoculation and the fungus was re-isolated and identified. Disease symptom was not observed
in the negative control and the fungus was not isolated. Results indicated that the internal fruit rot disease of greenhouse bell pepper
in Iran is caused by Alternaria sec alternaria. This is the first report of internal fruit rot disease of bell pepper in Iran.
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Stilbocrea gracilipes (Bionectriaceae) associated with dieback of black locust (Robinia pseudoacacia)
in the landscape of Kerman

S. Rahmani dehnavi, H. Mohammadi

Department of Plant Protection, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran.
somaye.rahmani8971@gmail.com

Black locust (Robinia pseudoacacia) is an important tree species in the family Fabaceae. This species as a fast-growing
deciduous shade tree is used in urban green spaces of various provinces in Iran. During surveys conducted on ornamental trees, a
sever dieback was noticed on black locust trees in Kerman landscapes. Affected branches of symptomatic trees exhibited wood
discoloration in‘cross sections. Therefore, this study was performed to isolate and identify fungi associated with affected trees with
dieback symptoms. Collected branches were cut transversely and isolation of possible fungi was made from the margins of
necrotic wood tissues. Infected wood. pieces were surface disinfected using sodium hypochlorite, washed with distilled water and
then placed on potato dextrose agar (PDA) amended with streptomycin (0.5 g/L). Plats were incubated at 25°C and grown fungal
colonies were purified by single spore method. Twelve isolates of a Bionectriaceae species were obtained during this research.
Based on morphological and cultural characteristics along with molecular data (sequence analysis of partial B-tubulin gene
amplified using primers T1 and Bt2b) and phylogenetic analyses the isolates were identified as Stilbocrea gracilipes (Tul. & C.Tul.)
Samuels & Seifert. This species regarded as a saprobic fungus on bark and dead wood of various plant species. Therefore, the
current study is the first report of this taxon associated with diseased black locust trees in the world.
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The Catalase Gene Region: A Molecular Marker for Distinguishing of Trichoderma Genus Sections
and Species

A. Hassanzadeh, M.A. Tajick Ghanbari

Department of Plant Protection, Faculty of Crop Science, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran. a.hasanzadeh@sanru.ac.ir

Peroxidases are enzymes belonging to the oxidoreductase class and are involved in biological processes. Catalases are enzymes
of the peroxidases family that catalyze the conversion of hydrogen peroxide to water and molecular oxygen, protecting cells from
its toxic effects in this research, 52 sequences related to catalases (EC: 1.11.1.6) were evaluated. These sequences, ranging in length
from 450 to 561 amino acids, were obtained from the UniProtKB protein bank in FASTA file format. They represented four sections
and 12 species, including Trichoderma arundinaceum, T. asperellum, T. atroviride, T. citrinoviride, T. gamsii, T. guizhouense, T.
harzianum, T. longibrachiatum, T. parareesei, T. reesei, T. simmonsii, and T. virens. The results of the investigation of domains
by using the InterProScan database and COBALT software (NCBI) showed that there are three to five conserved domains in these
sequences. The identification of motifs by using MEME V5.5.1 software showed that there are seven to 10 different motifs. The
sequences were aligned by using ClustalW algorithm and the phylogenetic tree was drawn with MEGA11 software, Neighbor-
Joining method, and Bootstrap analysis with 1000 replications. The evaluation of the tree showed in some cases, same species were
placed in sister groups, and in some cases, different species were placed together due to the presence of the same motifs. The
evaluated species are from four sections including Brevicompactum, Harzianum and Virens, Longibrachiatum, and Trichoderma.
The results showed that the studied gene region could separate these sections from each other. Therefore, it is suggested to
investigate the catalase gene region as a molecular marker to distinguish different sections of the Trichoderma genus and some of
its species. In addition, based on the results of this study and similar research, Trichoderma species have a high ability to produce
and use these enzymes, which have roles in controlling fungal plant diseases.
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Bioinformatics comparison of the coding gene region of xylan enzyme in.some fungal species
A. Hassanzadeh, M.A. Tajick Ghanbari

Department of Plant Protection, Faculty of Crop Science, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran. a.hasanzadeh@sanru.ac.ir

Xylan beta 1, 4-xylosidase enzyme is produced by various fungi and bacteria and can catalyze the hydrolysis process of xylose
in xylooligosaccharides. The highest level of extracellular production of this enzyme has been reported for fungi and is used in the
production of biofuels industry. In this research, due to the role of the xylan enzyme in pathogenicity, for evaluating the possibility
of its structural similarity in biological control fungal species and plant pathogens, 65 sequences were evaluated with a length of
700-900 amino acids belonging to 11 fungal species including Alternaria alternata, A. atra, A. tenuissima, Armillaria ostoyae, A.
solidipes, Aspergillus flavus, A. niger, A. oryzae, Trichoderma harzianum, T. reesei, and T. virens in FASTA file format from the
UniProtKB protein bank. The evaluation of this gene region by using InterProScan database and COBALT software (NCBI)
showed that there are three to four conserved domains in sequences. The results of domain analysis with MEME V5.5.1 software
showed that there are 9-10 motifs and the positions of these motifs are different and these differences lead to sequence separation.
The sequences were aligned by using ClustalW algorithm and the phylogeny tree was drawn with MEGAL1 software, Neighbor-
Joining method, and Bootstrap analysis with 1000 replications. The results showed that evaluated species were separated from each
other. In addition, Trichoderma species were placed in branches close to plant pathogens, and in one case, T. virens and A. niger
were placed in a sister group. The evaluation of results showed that the domains, motifs, and their arrangement are completely
similar in both isolates, which can indicate the high similarity of the enzyme produced in these two species, and this exception
shows that this isolate of T. virens can behave similarly to the pathogenic fungus, A. niger.
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Bioinformatics evaluation of xylan enzyme in some Trichoderma species
A. Hassanzadeh, M.A. Tajick Ghanbari

Department of Plant Protection, Faculty of Crop Science, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran. a.hasanzadeh@sanru.ac.ir

Hemicelluloses are the second most abundant polysaccharide in nature and hetero-1, 4-beta D-xylans are the main components
of hemicelluloses, which are mainly found in grasses, cereals, and hardwoods. Xylan 1, 4-beta-xylosidase is an enzyme that
catalyzes the hydrolysis process of xylose in xylooligosaccharides. In this study, 44 amino acid sequences related to this enzyme
with a length of 700-890 amino acids were evaluated in FASTA file format from the UniProtKB protein bank of 13 Trichoderma
species including T. arundinaceum, T. asperellum, T. atroviride, T. citrinoviride, T. gamsii, T. quizhouense, T. harzianum, T.
longibrachiatum, T. orientale, T. parareesei, T. reesei, T. simmonsii, and T. virens. The aim was to study the gene region associated
with the xylan enzyme and its potential use in identifying Trichoderma species. The results of the investigation of conserved
domains in the InterProScan database and COBALT software in the NCBI database showed that there are three and in some cases,
four conserved domains in this gene region. The results of domain analysis by using MEME V5.5.1 software showed that there are
9-10 motifs in all the evaluated amino acid sequences in the gene region. The sequences were aligned by using ClustalW algorithm
and the phylogeny tree was drawn with MEGA11 software, Neighbor-Joining method, and Bootstrap analysis with 1000 repetitions.
The results showed that due to the different distribution of similar motifs in some homonymous species, the intra-species diversity
is greater than the interspecies diversity, and as a result, non-homonymous species were in the same or near branches. Therefore,
this gene region was unable to distinguish all Trichoderma species from each other. On the contrary, the presence of this diversity
indicated the results showed that Trichoderma species have a high ability to produce and use this enzyme in the environment.
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Evaluation of chlorothalonil and alternative inorganic fungicides to control of early blight of tomato
in southern Iran

S. Panahandeh', H. Mohammadi’, F. Shahdadnezhad?, A. Salehi sarbijan'
1. Fidar Fasl Golkhaneh Co. (FFG), Technical Team, Shiraz,54229 Iran, saleh.panahandeh@yahoo.com
2. Department of Plant Protection, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran

Early blight caused by Alternaria spp. is known as one of the most important diseases of tomato. Current management strategies
have focused on chemical treatments including foliar spraying of the synthetic and harmful fungicides. This research was conducted
in order to investigate the fungicidal effects of chlorothalonil and two common fertilizer formulations of calcium, calcium nitrate
and calcium oxide, on the mycelial growth of three isolates of Alternaria spp. in- vitro conditions as well as the development of
tomato early blight disease symptoms under field experiments. Alternaria isolates were recovered from tomato plants showing
disease symptom in Hormozgan (Minab), Fars (Farashband), and Kerman (Rudbar) Provinces: Treatments included chlorothalonil
(Daconil 2.5 g/L), Calcium nitrate (2.5 g/L), Calcium oxide (2.5 g/L), and distilled water as the control treatment. Our results
showed that chlorothalonil significantly reduced mycelial growth of all the tested isolates significantly (mean: 87.69), however it
was not able to control early blight disease in the field conditions (mean: 21%). Calcium nitrate increased mycelial growth of all
the tested isolates (mean: 43.19) as well as disease severity of early blight in the field experiments (mean: 28.75). Based on the
results, calcium oxide suspension (Laola%®) provided satisfying control to mycelial growth of Alternaria spp. (mean: 90.16) and
significantly reduced the severity of early blight disease in the field experiments (mean: 63.52). Therefore, foliar spraying of
calcium oxide suspension can be used to control of early blight of tomato in southern regions of Iran.
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Red Shikonin; a potential fungal pigment as a future natural colorant

M. Ebadi’, S. Mollaei?

1. Department of Biology, Faculty of Science, Azarbaijan Shahid Madani University, Tabriz. Ebadi2023@yahoo.com
2. Department of Chemistry, Faculty of Sciences, Azarbaijan Shahid Madani University, Tabriz

Due to the ever-increasing need of pharmaceutical, cosmetic, textile and food industries to more and diverse colors, humans
are forced to prepare and mass-produce colors using industrial methods, which are mostly harmful to human health and the
environment. In contrast, natural dyes are generally non-allergenic and better for the environment and for human use. High growth
rate, persistent cultivation and color diversity have made fungi one of the sources of natural colors. The colors from the fungi have
antibacterial and antioxidant properties and can also help strengthen the immune system. Shikonin pigment (belonging to
naphthoquinone group) which.is red.in.color is produced by the fungus Fusarium tricinctum during the biosynthetic pathway of
mevalonate and phenylpropanoid. In this study, the effect of different factors of temperature (24-27°C), light intensity (light-dark),
rotation speed (90-110 rpm), aeration rate (semi-open-closed) and incubation period (5-10 days) was investigated on the production
of shikonin red pigment by fungus in PDB (Potato Dextrose Broth) liquid culture medium using the response surface method. For
this purpose, flasks containing 100 ml of PDB culture medium were inoculated with two discs of F. tricinctum (6 mm) and incubated
in different conditions according to the experiment. The results showed that the temperature of 24°C in darkness, rotation speed of
110 rpm and semi-open aeration for 10 days are the optimal conditions for the production of shikonin red pigment. Due to its
coloring and antioxidant properties, shikonin red can be used as a natural pigment in various industries.
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Investigating the antibacterial and antioxidant properties of different extracts of Fusarium tricinctum
for use in cosmetics

M. Ebadit, S. Mollagi?
1. Department of Biology, Faculty of Science, Azarbaijan Shahid Madani University, Tabriz. Ebadi2023@yahoo.com
2. Department of Chemistry, Faculty of Sciences, Azarbaijan Shahid Madani University, Tabriz

Cosmetics have long been used for washing and skin care. Today, by adding active natural compounds to cosmetics, new types
of these products with antibacterial and antioxidant properties have been introduced to the market. Since bacteria are responsible
for the bad smell of sweat, pimples and acne on the skin, these products are produced with the-aim of eliminating bacteria and
preventing various skin diseases as well as rejuvenating the skin. In recent years, fungi have been introduced as an unusual source
for the production of cosmetics. Fungi are a suitable option for use in this industry due to their high growth rate and also having
active natural compounds. For this purpose, in this study, the antibacterial and antioxidant properties of hexane, ethylacetate and
methanolic extracts of Fusarium tricinctum grown in PDB liquid medium (24°C and 110 rpm) were investigated. Antibacterial test
was done on Escherichia coli, Staphylococcus aureus, Bacillus cereus and B. subtilis bacteria using blank disc method and also
antioxidant property using DPPH method. The results showed that ethyl acetate extract had the most inhibitory effect on E. coli
and S. aureus and methanolic extract had the most inhibitory effect on Bacillus sp. The hexane extract also had the highest
antioxidant property with an IC50 value of 4.02 pg/ml. Therefore, different extracts of F. tricinctum, can be considered as natural
compounds in the development of antibacterial and antioxidant soaps and deodorants, and additional studies are needed.
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Evaluation of saprophytic and pathogenic fungi of industrial poultry of Chamestan city in 2022
A. Ghorbanzadeh!, A. Kameli?, R. Nourmohammadi®, Z. Khosravi®, M. Kami*, M. Aghajanian bisheh?

1. Faculty of Veterinary Medicine, Science and Research Branch, Islamic Azad University, Tehran, Iran.

2. Department of Mycology, Faculty of Veterinary Medicine, Garmsar Branch, Islamic Azad University, Garmsar, Iran.
3. Department of Mycology, Faculty of Veterinary Medicine, Babol Branch, Islamic Azad University, Babol, Iran.

4. Young Researchers and Elite Club, Babol Branch, Islamic Azad University, Babol, Iran. mostafa.kamil1999@gmail.com

Poultry industry in our country due to the production and breeding of poultry meat as a protein ingredient and nutrientimpor tant
in providing part of the animal protein is very important to society. Poultry as dense accumulation of large amounts of fungal
infections, which can be risky for the health of poultry and farm workers. In this study, sampling from water and air in industrial
farming, saprophytic and pathogenic fungi were isolated and identified from farms in Chamestan. Fungal infections isolated from
water of the farms identify as Aspergillus flavus, Aspergillus fumigatus, Aspergillus niger, Scopulariopsis, Fusarium, Candida,
Cladosporium, Penicillium and Rhizopus and air infections including Acremonium, Alternaria, Aspergillus flavus, Aspergillus
fumigatus, Aspergillus niger, Rhizopus, Fusarium, Candida, Cladosporium, Mucor, Penicillium and Mortierella. The results
showed the presence of fungal pathogens and saprophytes depends on poultry hall management and biosecurity, however, control
of many of these infective agenst enterance ways are difficult for farmers. We provide solutions to narrow the possible presence of
these pathogens and reduce the value of the environment is necessary.
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Survey of fungal contamination of water of rainbow trout’s pond of Amol city in 2022
R. Nourmohammadi?, M. Ahmadi', K. Yazdani*, M. Kami?, Z. Khosravi', R. Fazli?

1. Department of Mycology, Faculty of Veterinary Medicine, Babol Branch, Islamic Azad University, Babol, Iran.
2. Young Researchers and Elite Club, Babol Branch, Islamic Azad University, Babol, Iran. mostafa.kami1999@gmail.com

3. Faculty of Veterinary Medicine, Tabriz University, Tabriz, Iran.

The aquaculture industry with the progress of science has led to the intensive aquaculture production systems and the prevalence
of some diseases, such as fungal infections has increased. Identifying the prevalence of the disease and provide appropriate
preventive strategies is important in economic terms. This study was investigated the incoming, outgoing and trout pond farms
about the contamination of fungus in the water. The techniques studied in this research include the spread plate technique, suitable
for testing fungi samples prepared from food and water, and the pour plate technique, in which fungi will grow in the depth of the
environment in a small climate with nutritional conditions, oxygen and degrees of humidity. The diversity of fungal growth is high,
and fungi grew at the surface and at various depths. After the growth of fungi and the formation of colonies, we identified the types
grown by preparing Tizman. Fungi isolated from water, including Saprolegnia, Aspergillus flavus, Aspergillus niger, Candida
yeast, Penicillium, Cladosporium, Rhizopus, Fusarium, Mucor and Mortierella. Therefore, strategies for prevention of these
factors, maintaining aquatic animal health and increase the efficiency of farming is essential in this industry.
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Isolation and identification of dermatophytes in dogs with alopecia in Gorgan city.
F.Z. Gharib?, I. Gholampour Azizi?, A. Jafari*, M. Kami*

1. Department of Veterinary Clinical Sciences, Faculty of Veterinary Medicine, Babol Branch, Islamic Azad University, Babol,
Iran.

2. Department of Mycology, Faculty of Veterinary Medicine, Babol Branch, Islamic Azad University, Babol, Iran.
3. Young Researchers and Elite Club, Babol Branch, Islamic Azad University, Babol, Iran. mostafa.kami1999@gmail.com

Dermatophytosis is a common fungal disease in animals, especially dogs and cats, and it has turned these animals into disease
reservoirs for humans. One of the most important symptoms of the disease is baldness in dogs or cats. In this study, which was
conducted in Gorgan city, 100 dog samples were studied according to the principles of medical ethics. 90% of the samples were
evaluated from the dog shelter and 10% from the veterinary clinic. In this study, 66 female dogs and 34 male dogs with baldness
symptoms were evaluated. The sample was taken from the affected part of the skin and after culture in dermatophyte culture
medium and microscopic examination, the results were analyzed. The results showed that out of 100 examined samples, only 9%
were contaminated, 5 were female dogs and 4 were male dogs. In this research, 3 samples were infected with Trichophyton
mentagrophytes and 5 samples were infected with Trichophyton verrucosum, and one sample was infected with both fungi. The
results of the research showed that the contamination in the population of male dogs was much higher than that of female dogs.
11.76% and 7.57 % in male and female population respectively.
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Isolation and identification of Stilbocrea banihashemiana and Stilbocrea gracilipes from chico
(Manilkara zapota) trees showing dieback symptoms in Sistan and Baluchestan province

F. Roozaneh, H. Mohammadi

Department of Plant Protection, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran.
rwzanhfatmh@gmail.com

Manilkara zapota, commonly known as'chico is a long-lived and evergreen fruit tree in-the family Sapotaceae. Sistan and
Baluchestan and Hormozgan Provinces are known as the most important areas of chico cultivation in Iran. During several surveys
conducted on fruit orchards in Sistan and Baluchistan Province, a sever dieback was noticed on some chico trees in the southern
regions of this province. Therefore, this study aimed to determine the fungal species associated with the dieback of chico trees in
this area of Iran. Samples were collected from branches of diseased trees and fungal isolations were made from infected wood
tissues. Discolored wood tissues were cut aseptically into small segments (4-6 mm), surface-disinfected for 60 sec. in a 1.5 %
sodium hypochlorite solution (NaOCIl), washed twice with sterile distilled water, and plated on potato-dextrose-agar (PDA). All
PDA plates were incubated at 25 °C and single spore isolates were derived from the emerging colonies prior to morphological and
molecular studies. In this research, 25 Bionectriaceae isolates were isolated from chico trees showing dieback symptoms. Based
on morphological and morphological characteristics as well as DNA sequence analyses (ITS and partial B-tubulin gene sequences),
these isolates were identified as Stilbocrea banihashemiana (11 isolates from Chabahar, Konarak, and Zarabad) and Stilbocrea
gracilipes (Nikshahr, Rask, and Dashtyri). In addition, S. gracilipes has not previously been reported from Iran and the current
study provides the first record of this species in this country.
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Nothophoma quercina causing brown spot and twig blight on Ziziphus mauritiana in Iran
F. Ghaderi, H. Mohammadi

Department of Plant Protection, College of Agriculture, Yasouj University, Yasouj, Iran f.ghaderi@yu.a.ir

Jujube is the most important species of Rhamnaceae, a large cosmopolitan family, and is one of the oldest cultivated fruit trees
in the world and distributed in the tropical and sub-tropical regions throughout the world. The purpose of this research was to
identify the pathogens causing brown spot and branch blight on Ziziphus mauritiana. In 2022, a new disease was observed on jujube
in Nurabad hills from Fars province, Iran. The symptoms on infected leaves consisted of spots that were tan in the center, with
black pycnidia, surrounded by dark-brown margins, and yellow halos. Infected fruits became dark brown to black, and were covered
by pycnidia. Blighted shoots exhibited dispersed cankers with pycnidia growing within the bark. Infected samples including leaves,
fruits and branches of jujube were collected from Nurabad hills from Fars province and taken to the laboratory. In total, 10 isolates
were recovered from the infected symptomatic jujube trees. Fungal isolates were identified based on morphological and cultural
characteristics as Nothophoma quercina. Morphological confirmation was performed by inference of phylogeny of ITS-rDNA
region and B-tubulin (tub2) gene. Pathogenicity tests of the fungal isolates were done on detached branches. Pathogenicity tests
showed that the fungus could infect detached branches of jujube, Koch's postulates were completed and confirmed that Nothophoma
quercina isolates were responsible for brown spot and branch blight. To the best of our knowledge, this.is the first report of the
brown spot of jujube caused by Nothophoma quercina in Iran.
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New report of Phytophthora occultans associated with root and crown rot on Sansevieria
F. Ghaderi®, S. Askari?

1. Department of Plant Protection, College of Agriculture; Yasouj University, Yasouj, Iran f.ghaderi@yu.a.ir
2. Agricultural Jihad Organization, Yasouj, Iran.

In the summer of 2022, Sansevieria plants with symptoms of root and crown rots were detected in greenhouses of Isfahan
province, Iran. Symptomatic tissues of the root were cultured on CMA-PARPH. Recovered isolates were purified by single-
zoospore technique on WA. The baiting method using citrus leaf disc was also used to isolate Phytophthora spp. isolates from the
soil around roots. Four isolates were obtained directly from infected root tissues and two isolates from soil. Fungal isolates were
identified based on morphological characteristics and molecular data of S-tubulin (Szub) and translation elongation factor 1-alpha
gene (tefl-a) genes. According to the morphological and phylogenetic analysis, all isolates were recognized as Phytophthora
occultans. Pathogenicity tests showed that the fungus could infect Sansevieria plants in greenhouse conditions. Koch's postulates
were completed and confirmed that Phytophthora occultans isolates were responsible for Sansevieria root and crown rots. To our
knowledge, this is the first report that Phytophthora occultans associated with root rot of Sansevieria in Iran.
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Investigating the effect of soil pH on antifungal activity of Yazd native Trichoderma sp. under
greenhouse conditions

S. Nosrati

Department of Plant Protection, College of Agriculture, Islamic Azad University, Yazd Branch, Yazd, Iran.
siminnosrati@yahoo.com

The type of soil pH affects the activity of antagonistic fungi. The following test was designed to investigate the effect of soil pH
on the antifungal activity of Yazd native Trichoderma sp. in controlling the Fusarium rot disease of cucumber under greenhouse
conditions. For this purpose, an experiment was designed as a factorial design in the form of a randomized complete block with 4
blocks (pots) and each pot containing 2 plants. The factors included soil pH type and biological control agents and controls. A total
of 112 pots were prepared (2 types of soil pH, 14 levels of biological control agents and controls, and 4 replications). The results
of the analysis of variance of the test data on the effect of soil pH on the activity of antagonistic fungi showed that their antagonistic
activity was affected by soil pH. The factors of antagonistic fungi and soil pH type and their interaction were significant. The results
showed that by adding vermicompost and organic matter to the soil and its pH reaching 7, the activity of antagonistic fungi increased
and caused better growth of greenhouse cucumber. In a comparison of the mean severity index of fusarium rot caused by Fusarium
oxysporum f. sp. radicis-cucumerinum (Forc) by Duncan's method, it was determined that T. atroviride (Ta8) and T. harzianum
(Th10) in soil with pH equal to 7 had the most control over Forc fungus.
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Study of genetic structure of Wilsonomyces carpophilus populations from Iran
F. Pazesh, F. Ghaderi, A. Ahmadpour

1. Department of Plant Protection, College of Agriculture, Yasuj University, Yasuj, Iran
2. Higher Education Center Shahid Bakeri Miyandoab, Urmia University, Urmia, Iran

Among the economically important diseases of stone fruits, Shot-hole disease is considered as one of the most important fungal
diseases all over the world. Shot-hole disease mainly caused by Wilsonomyces carpophilus, is the most devastating disease on a
wide range of Prunus species in the world. Surveys were conducted from different regions.in Iran-in which Shot-hole with typical
symptoms were recorded including Fars, Isfahan, East Azerbaijan, West Azerbaijan and.Kohgiluyeh'& Boyer-Ahmad. In total,
many samples were collected from of stone fruit in Iran and 180 isolates were obtained, which were classified as W. carpophilus
based on morphological assessment. Molecular confirmation of identification will perform by inference of phylogeny of ITS-rDNA
regions. For disease management, determination of genetic structure of W. carpophilus populations is necessary. Consequently, we
will use the ISSR marker to determine the genetic structure of W. carpophilus populations. Six ISSR primers were successfully
amplified fragments with size ranged from 200 to 3300 bp among W. carpophilus isolates in Iranian populations. All loci were
polymorphic. The analysis of ISSR revealed high levels Gene diversity and genotype diversity and in each Iranian field population.
An analysis of molecular variance (Amova) was used to explain the hierarchical distribution of Iranian W. carpophilus populations.
Analyses of the distribution of gene diversity within and among five Iranian populations was 76% and 24% respectively.
Differentiation between all population pairs ranged from Fst = 0.018 to 0.29. The lowest Fst was 0/018 between the population pair
Fars- East Azerbaijan. While gene flow between all populations pair was inverse Fst, Nm ranging from 1.2 to 27.27. The
STRUCTURE analysis clustered four Iranian populations into two distinct groups. The assignment analysis revealed that the
individuals from Fars, East Azerbaijan and Kohgiluyeh & Boyer-Ahmad were aggregated and formed group 1 even though different
geographical origins, While the individuals from West Azerbaijan and Isfahan were aggregated and formed group 2 even though
different geographical origins. As a result, suggesting high gene flow between populations of every group.
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