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and 24° Celsius, b) brown conidia with longitudinal and transverse walls
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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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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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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

$955 5 SKpp)S g Mo ghSla 4355 o Lide Laome
[ XW) Ls:LuL.J: 4); 1; cb; L)"‘ Lﬂ@u&u) ‘;)_,9 Adg
ey ails s 05 Sl 53 ITS apols JIgi ol
S LS 5 S i) 550 g8 s ) 5
S (MT319766/1 | 5 alis toy> QAY) 5,8
Blod 5l alis ol 15l 0 OMOLTI5L digas ) (s yiasd

b b olpl HelogSile (ol (Sbjee

Mucor fragilis Bainier, Annls Sci. Nat., Bot., sér.
619: 208 (1884)

b jyee Jl (LS Lge ciS 5l Gy oy 4w alx

@ 595 ¥ 5l o PDA S asme > o) a5y Jlab s
2 g 0dg Adlm e Gad 4 gy pl )y e e FY
Ol A5 b RS 5 slaad T ) aw ye
3 Sy 5N Y Gl dm g o0 Soynaw Ll o )6
gt b S o slodun; o> S 4 Liloze
b laSle al wisg yia lo da U e dee s ¢lds)|
225b I maiitens jobo @ g 039 Bl yiag)Sie VOl

g OYF g (SO0 bl s ) 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 endoghlytic fungus, a) fungus colony on PDA culture medium after 14 days in dark
els

conditions and 24°

lolid 455 L £95 cpl (oulidsn) (Shy o9 gl
sl cills o5 SOb o ITS 4ol Jls ollyy ot
owywd 88 (MH 183388/1 L Jlg alis asyo)+-)
26 il ) ] g A5l OMO17148 wigei o]
ol o (B S g obg omr Wl 5l e
olil e 5 s)lzand Gl @ ol o> sl
S ol )eesSele (sl (Slzee Bl b cnl o8

I

ius, b) spherical sporangium, c) sporangium and sporangiophore

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)

b jyee 5l (LS dged CulS Sl g Gy i b

4 59y Vil jus PDA cuiS Lo o (58 &5y, jlad 0
SsSB4 g Gl A5y ) jiele 0
g hw ;0 bduy, @il S8 cllbs g 0y 5 CuwnsSy
@lop a5 w8 Ay cilS hexe Job


http://dx.doi.org/10.61186/ifej.11.21.62
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.21.6.2
https://ifej.sanru.ac.ir/article-1-469-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-01 ]

[ DOR: 20.1001.1.24237140.1402.11.21.6.2 ]

[ DOI: 10.61186/ifg.11.21.62 ]

035l ] e daste 5 (638 Sl o dosee o SLd) b (55 g

FA Gl aeg la S (B 1 5yee (L0 Cudail slag,lB olulid g (jlobi

OVF g (Sl alyd )3 9))F jlax PDA cuiS Lo (g9, 2B 0355 (call « Neofusicoccum parvum cubgsl )6 -A JSs
Neofusicoccum parvum gz, )5 ,lse,lg 2,6 aid; (& ¢ g
Figure 8. Neofusicoccum parvum endophgtic fungus, a: fungus colon?/ on PDA culture medium after 14 days in the
: u

dark and 24° Celsius,

chlhe o SOl 3 ITS anl Jlgs olol p 0ad Lol
S (OM124921/1 | g5 alis amp Vo) il
) 3 i aibe OMI24921 &iges ol (s yiwd
o3 (I3 Wltal g win LIE 1 jsSde )8 (sjluli
255 o)Ll ote g Lgw @ (lgioe 503 Sl s
L olpl ele ol Sbipe Bld l ale ()l

sl e

Walled mycelium in Neo

sicoccum parvum fungus

Fulvia fulva (Cook) Cif., Atti Ist. bot. Univ.
Lab.crittog. Pavia, ser. 510(1): 246(1954)

b e 5l (LS diged i8S 1 ey gy aw abe ol
355 Ve 3 e PDA cuiS Lams 3 )5 45,y jhab 3
(Jol8 acils b s )8 (pl 45 5 iy j2o Lio OF @
503,S Ay CaleSy o 4 B a5 Ll clacin gl
S b Sy oole bacin zily pSlye el oS
45 L a8 pl wldcou, Sps b osalie

OV 5 (So,b bulys 15 39V 5l sm PDA cuiS buse 69y 2,5 o395 (il c Fulvia fulva cobenl g5 -2 JS0s

Fulvia fulva z,6 0 &) o (2B atd) (@ wgmdu
Figure 9. Fulvia fulva endopzr%tic fungus, a) fum];us colony on PDA culture medium after 14 days in the dark and

Celsius, b) color

szl Jsse 5 5wy S oSy Sl
ITS- 4l Jo wlulp 33 50w <SS olS 008 (5559,0
5 e b pbul ey B clidss DNA
Si09 SLE)B diej 33 (phpgh 45 )3 (W) oS
Paepalanthus chiquetensis ol  Jloa (slacowd
5 ilola & Bass  cpl 0 a8 Wb pbol Lddsd
Sl oS cld eyp g Sl Slelis
OHSer g yemlu adldy olS cpl el b (509
Lilgly ol o9 gl ladlhe axs > (M)
ool Glstas cdld 5 w8 glolis 1) Lty
b Cliis )8 cpl (i 3)90 > dged (wyp
a0l dg2g (e sl i)lS ] 4B)S e
«ld A;Jas g 90 (§509)0 dh@@ )'l odlatwl
G S lon 4 Coglio ( Sis g loyw & oo I3l
S agl JlolaSy adg b o sle)l jl 25
Ns3elS g i)l Jllajoy dlos g8 b (s )93
Pl 9 9 ils L o9 bk,

ess mycelium in Fulvia fulva fungus

Ol Sl G509 sl silebe ep ol
alls A ggame ;D el sy b odljplel § Cubige
S Sy Gldde (uyn I g M Jobs g8
slaahs ol Wsd anae bale wkicsy,
Yo cL;wL.w«.,OU) L;,Lo.}&.o Lg'.m‘j»))g uo'.wlf o..\Ai}uaJB
N8 aiedy g adlas 3y90 5 Sl (Sunle 4 4l
oo sl gwyy ool b g wlie bl g 8,8
ol wsd lols ITSA-5.8S-ITS5 anl g
On by B0 o 2 s plelis 45 9 uind
baye o (pyeS o Diaporthe eres « bgye Jlolys
alie odel Cowddy gl .9 FUSArium acuminatum «
Olyedr bl oo (niie (S bawgs 0l ()15 Clisios
@ Blie (65090 (2B 455 YA (V) Lwgd 5 ()9 Jlo
il o ws ol gl LS 1, un VP
() ohlSad 5 ouls 3o 4l oS Slulid
5 gilepalls 5 gilulin obubgly 5l Lo)3sSy 5 aslua Yy
@) 28 850 ()) g 5 adlae ladlas
lolid glul > WIS (U3 5l sjogrclag )b olye
wej > (M) Ghler 5 ujlo (s a3 38


http://dx.doi.org/10.61186/ifej.11.21.62
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.21.6.2
https://ifej.sanru.ac.ir/article-1-469-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-01 ]

[ DOR: 20.1001.1.24237140.1402.11.21.6.2 ]

[ DOI: 10.61186/if€j.11.21.62]

54

Bl olaoisl w4 Neofusicoccum parvum
Penicillium italicum o Penicillium digitatum

{TY) el 03gs g0 lag B ady ooy S ol awyp
9 Sl @i (SIS el (pizmen
Oszed (0) cuwl ol Sl 58 o) Skdls cusls
Olgie & Fusarium sambucinum g, 446 Jlelus 5
ey sbonj) 9 (Eghae Se¥ )y oSy S
S (B Y (SR
Cya8 (YD) dgd e odlitwl 858 sla gLl
spergillus wisle s opl slaalis 5l an olis;lew
» fusarium acuminatum ¢ Mucor fragilis flavus
DB Oezed Cwl ol ol b e
Olgeds adllas opl > 4L el (6l Fulvia fulva
all 5 0930 GBI olal 3 e 280 3l 50
oololy 9 IS sgbds adlioo olnl (2585l (sl o
szl I o laass (iagh opl slaadl
slaaiss Sl il ord (il jree <83 5l (5009
M oSz 4 bgrje a5 4 btos 0id (gy5laex
ol lgs o g 0dgr oddds Culpd 13 5 L5 edljplel cuinge
o503 plisds (R porcuny; & Wil &S5 ol oS
g9o90 ool Ml bty 53090 lag )b ly S)i
prie g odd S (b et Cogll Cel 33 g,
b ol s s Gl (le W Gl 4
9 =hi elie 2 sl Slgl GEalal aalgs )
S5iS porcem) waliliy) (g o3l ommslis (£l
Gpao o @ g Mbe Ko ppcun; 4 Cow
ele > bUISEB ohgt 5 (olend slatSdl (VL
s Sl Sl (2B licsslon Jolss ade (5)liS
a8 Gy &8 alag )l alax I S0 gj09p0 sladisS
Olidos dgd e @ald 1)1 j 1) Slew Jelse
SShes 5 65 lew Sy ©)38 byl L by )5 out
S50 2B slaale bug alS (lis)len Jelse
2 bl cuedl e snimdy lis (K0 LS 5l el
Pl (yp 4 dagil Dg ol gl S sl
Sl &5 sy Hlia @bl glaingy g 0l
oo 5 ALIS _inpy iy 058 ol 5 dllae 550
098U Jle plyiedr Kgd odalie Slite (slagbjse L
390 ! y3 Diaporthe s ladiss il (s3900m dlis
3yt i 4 39,0 Jlais] il S )5 Sl
Py Cladsd Laejls &5 Abl 2350 ol 3 aisS oyl
bocwl 85 @ oY il gpoopns sl b paiges 5
Iy i pl cbaisS (gilulis &S (39390 mlio 4 as g
dalllas 3550 (sla i ilosly 4,158 Calisee (sl biee
L oolpon Cunl Sen g 0258 (JNi> LBy 4 el
‘_5.3?,15 Olas D929 ed .J.b)f odalio 0 /59.) QLaslﬁf
o s > 5 B e 0 Slo ay pas wile il
Gl I LS5 s 5 JoSlge Slilas & ol
9 bowr om (eatude e (lgt xS U oande
23S L ) laaisS KeY o

oljpual pl e dosme 5 (68 Sl e dosno ¢ Sl b (6135 Ignd

VEY sl 5 lae VY ol fuasil Jlo ol sl JSia ulips

(T5) Conl onds culi &by 5 0ge0 (IS S ppd oS gy
bl s ol 4 badli e ol sass b il
5 009 A0 il Cawd (pl 3 o g B meods 4 WA
Ciaey gy sk OL»T sy | (5 puSdiges
S oty A SV g5 (sl sates, 51 IS
ol oSSz dogas S cuib Bl ol
SYb Jeily Jleog lsn o ol lulpd s 4 olhjle
S pined g (28 ladiss Slolid 5 ilule cox
5 PV Sl o aes by wae bl
on 19 3 Gl jos gl IIBJeS o)y
ol i pojon) sbaisly —pj oS & sy
ITS4 -5.85- 540l Jgi 5l 35 pols Gaios ;3 39 0
SIPJelS oy g Jsse olold cup 1TSS
4 0B asl plad solatwl odel Cunddy (6504950 lag,B
665 paw > ond Slulis 2B claays Ll S
Obiee |y 500 3> &S Cunl gladllae pwss (pl g
Sole ooy ool @l A8 e (B 50900 Sz
olysd g B 5l (am & jobplen & Can Cllao ()]
o J odlizl sigde w85 e i) mS L)
okl el Wlgi o dtnj ol 53yt llllas g bag )6
ol & 25l izmen les wal)d 1) bl 03,18 g (Jae
ok ogl slp 3aS cnl 5> odlatul 3)90 slatylis oS
g Sl b cwl sl wload (gilwls jee &)
P9 st yated 5L ($3090 SlogyB spglae
I olsn olpl K sl wbe ol SSL
S9iS w5 3 3090 o osil sla sty
k) (oled (55090 slag)l -dges edlizul b
Byt b g S JE sl San oS Sp30 Jol |,
w0y Slo alS glcal b o Jy sl cus
J ek » Slaylle 5 WS w5 2)ly ol 4 ol
5 oS gn pESean (V) M S i
S o odmn g gaie b bagl o clag)B
2L g S9d g0 iy jer daly So ©)g0d
ST e IOl edps o S
oS 5l eslizul b g adsl 2ol g (YFANY) a3
4 bype oad olold bags (wlig)B e
Botryosphaeria Aspergillus Alternaria sl x>
eofusicoccum  Mucor Jusarium Diaporthe.
ol (6 yglaxen (slag B dluws ¢ wyp cpl 4> g Fulvia 4
)5 3 swip 390 w03 ppl S Six jree S
M @blie Sl G5 slagyl s e oS
olysd ol oS5 g SB i S48 pglaea IS
P gl 8 (Suis pptun Jol pole (S
&3 JalSS lalllas .3yl 0155 lagngo (sbigs 9 £oi D]
oS o ol s sag ool il 4l JIs o)
sy » cwpa osel cuna sbals iy
5 Pleosporales (%20) . Diaportales (%27)
4 Glae alis oS 5 Mucorales (%16) coly )
Bus oles e Hypocryales (%2)  awl,


http://dx.doi.org/10.61186/ifej.11.21.62
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.21.6.2
https://ifej.sanru.ac.ir/article-1-469-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-01 ]

[ DOR: 20.1001.1.24237140.1402.11.21.6.2 ]

[ DOI: 10.61186/ifg.11.21.62 ]

o5l pl (e dase 5 (558 Sl o dosno ¢ SLd ) A (55 lgn

v Sl dog S (B 5l Gyee LB Cdgiil slag)B (ololid 5 (jlulx

slo 5l Slaal 5 Sl psls L Mucor fragilis
B cbals el plply ek e pleie adieS
e JsSIge adllan olul o0 ol 55 ond Slulis
SlatisS claalis JUS )3 ITS (sl saistlSs s
UM)L.M)R:A}U) ‘_;:l.wl.mu odisS .\:.;ls aS M)f )l)B Aby).o
3l o adigS

d9dc00 grlae o)l cpl > & Sladod Shidy 9 4oy
Mg Jddsds 50,0 slag)b &S sbol &S cuwl oyl
P s O gy b bS5l oS b
Lglm@ﬁ )‘I cAS)b oL.qu Ceo Mo 9 o) C)b?yo ‘;AS)‘
22l oo plgiedr plpioe osill Hobar (gjig)
O Lulyd )3 o8 elyj QS (S s I )b
9 Mk Cunj baee 5 (65)0liS Sl byt g b
Vg oo 03y Wy (K3 g (gilwg)h o yo sdlail
ao; cpl o Sladss sl hpuS 10 5,8 eolatl
2,5 Cauonl

S gn et sy ol ) ol @5 IS sbay
o s Slid ) Jed B LS ITS IDNA sy
S 5 Sl &3 (6500950 slog)B siued; Cusbye
ly dlezsl LB g @y () S gl (ulidesy,
Ol e 9y B 5090 slag)B ples Slolis
P oegadh (LS by gt & cub LU
ohg 2lop 9 ol llps Jds 4 ghujle gl cla s>
s el @ss g Jlls car SV il )
JoS (s g Joge Slulids )3 sl 3y 0 (2B
S glag om Aly ) el (siogn ezl ol
odlazwl (ITS rDNA) glaiws pojan; slaislyy; oass
ITS4 585 Jig j 3o yols aios , (¥) dsd 0
BB ik oy 3 J5Spe Julis e ITSS
S8y 0B anb opl b oolatwl odel Cavddy (550490
2 g 455 waw 5 ond ol 3B claaiss Ll
5 Alternaria alternata  slaisS  Gdiss oyl
455 5 S 5 Sk il L Aspergillus flavus

_ _ Sl GBS 53 jrae 15 5l ol (gilulir cudguil (2B (laaisS Cusjpd =) Joax
Table 1. The list of endophytic fungal species isolated from hornbeam trees in Sari forests

i, el 05 SO 31 o id 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 .1, o3ljpLl
6 Fusarium acuminatum OM131729 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 |
g a% 2%
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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 11. Geographical location of the studied area
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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 by 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.
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