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and 24° Celsius, b) brown conidia with longitudinal and transverse walls
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Berlin 3(1-2): 16 (1809)
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Figure 2. Aspergillus flavus endophytic fungus, a) fungus colony on PDA culture medium after 28 days in the dark
and 24° Celsius, b) spherical conidia, ) conidia, phialide and conidiophore

Botryosphaeria dothidea (Moug.) Ces. & De
Not.,, Comm. Soc. crittog. Ital. 1(fasc. 4): 212
(1863)
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Figure 3. Botryosphaeria dothidea endophytic fungus, a: fungus colony on PDA culture medium after 25 days in dark
and 24° Celsius, b: mycelium in Botryosphaeria dothidea fungus
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Diaporthe eres Nitschke, Pyrenomyc. Germ. 2:
245 (1870)
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Figure 4. Diaporthe eres endophgﬁc fungus, a: fungus colony on PDA culture medium after 28 days in the dark and
4° Celslus, b: mycelium in Diaporthe eres fungus
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Fusarium acuminatum Ellis & Everh., Proc.
Acad. nat. Sci. Philad. 47: 441 (1895)
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Figure 5. Fusarium acuminatum endophytic fungus, a) fungus colony on PDA culture medium after
14 days in the dark and 24° Celsius, b) mycelium in Fusarium acuminatum fungus
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Fusarium sambucinum Fuckel, Jb. nassau. Ver.
Naturk. 23-24: 167 (1870) (1869-70)
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Figure 6. Fusarium sambucinum endophytic fungus, a: fungus colony on PDA culture medium after 14 days in the
dark and 24° Celsius, b: mycelium in Fusarium sambucinum fungus
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Mucor fragilis Bainier, Annls Sci. Nat., Bot., sér.
619: 208 (1884)

b jyee Jl (LS Lges ciS 5l ey oy 4w alx

@595 ¥ 5l o PDA S e o o) a5y Jlab s
2 g 0dg Adlm e Al 4 gy pl )y e e FY
Ol A5 b (S 5 slaad T ) aw ye
3 Sy a5 Y Gl dm g o0 Sojnaw Ll o )6
gt b Sy o slodun; el)d S 4 Liloze
b laSle al wisg yialo M U e dee s ¢lds)|
225b I malitens jobo g 039 Bl yiag)Se VOl

g OYF g (So)0 bl ps ) 59,V 5l PDA cusS e (g9 2B 0395 (&l Mucor fragilis cudessl z 6 -V IS
Sl b g (S (7 (595 Sl (0
Figure 7. Mucor fragilis endoghlyﬁc fungus, a) fungus colony on PDA culture medium after 14 days in dark
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Neofusicoccum parvum (Pennycook & Samuels)
Crous, Sl\iﬁpers & AJ.L. Phillips, in_Crous,
Slippers, Wingfield, Rheeder, Marasas, Phillips,
Alves, Burgess, Barber & Groenewald, Stud.
Mycol. 55: 248 (2006)
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Figure 8. Neofusicoccum parvum endophgtic fungus, a: fungus colon?/ on PDA culture medium after 14 days in the
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Fulvia fulva (Cook) Cif., Atti Ist. bot. Univ.
Lab.crittog. Pavia, ser. 510(1): 246(1954)
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Table 1. The list of endophytic fungal species isolated from hornbeam trees in Sari forests

3, el 05 SO 31 g ird S5 ol sl Jxe
Row Taxon name GenBank accession no. Host Origin
1 Alternaria alternata OM117707 Carpinus betulus Mahdasht cusige
2 Aspergillus flavus OM488258 Carpinus betulus Mahdasht cusige
3 Botryosphaeria dothidea OM141395 Carpinus betulus Tabaghdeh sl
4 Diaporthe eres OM131770 Carpinus betulus Darabkola MsS,l>
5 Fulvia fulva 0OM124921 Carpinus betulus Emamzadeh zeisd ., j o3ljpLl
6 Fusarium acuminatum 0OM131729 Carpinus betulus Darabkola Ml,l>
7 Fusarium sambucinum 0OM142129 Carpinus betulus Emamzadeh zeisd . ; o3l
8 Mucor fragilis OM017151 Carpinus betulus Emamzadeh zeisd . ; o3lplel
9 Neofusicoccum parvum OMO017148 Carpinus betulus Mahdasht cusige
H |
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Figure 10. The percentage of fungi identified from hornbeam trees in Sari forests

A: Diaporthe eres

B: Alternaria alternata

C: Mucor fragilis

D: Aspergillus flavus

E: Neofusicoccum parvum
F: Botryosphaeria dothidea
G: Fulvia fulva

H: Fusarium sambucinum
I: Fusarium acuminatum
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Figure 12. A number of bands formed from the PCR product on 1.5% agarose gel A ladder of 100-3000 bp was used
to show the size of amplified fragments in PCR
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Table 2. Sequence of primers used

NG s il sl
Primers sequences Junction temperature
ITS4 ITS4:5' TCCTCCGCTTATTGATATGC 3' 58°C
ITS5 ITS5:5'GGAAGTAAAAGTCGTAACAAGG 3' 58°C
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Extended Abstract

Introduction and Objective: Endophytic fungi are fungi that are present in plant tissue at the
time of sampling without obvious symptoms. There are several reports that the use of
endophytic fungi improves grain yield, increases cold and drought tolerance, resistance to plant
pathogens and herbivorous insects. Therefore, these fungi can be used as a biocontrol agent in
the protection of crops. Endophytic fungi are a rich source of active metabolites that have the
potential to be used in medicine, agriculture, and industry, so this study was conducted to isolate
endophytic fungi from hornbeam trees and their morphological and molecular identification
from the forests of Sari.

Material and Methods: In this study, to identify endophytic fungi from healthy branches of
hornbeam trees during autumn 2019 and summer and autumn 2020 of the forests of Sari city
were sampled. In the laboratory, each branch sample was kept for 24 months at 24 ° C and
continuous darkness after disinfection and culture on PDA medium. Morphological features and
sequencing of the ITS region were performed to confirm the morphological identification and
sequencing of the relevant dendrogram using version 7.1 of Bioedit software.

Results: In this study, 9 genera and species were identified. Fungal species includ:

Alternaria alternata (OM117707), Aspergillus flavus (OM488258), Botryosphaeria dothidea
(OM141395), Diaporthe eres (OM131770), Fusarium acuminatum(OM131729),Fusarium
sambucinum (OM142129),Mucor fragilis (OM017151), Neofusicuccum parvum (OM017148),
Fulvia fulva (OM124921).

Conclusion: In general, the aim of this research was to identify the fungal endophytes of Beech
trees based on morphological and molecular data from the forests of Mahdasht, Tabaghdeh,
Darabkala and Imamzadeh Zaid Sari located in Mazandaran province.

Keywords: Diversity, Endophyte, Forest, ITS, Morphology, Woody trees



