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In order to identification of endophytic fungi of damask rose (Rosa
damascena) in Iran, sampling was done during the years 2017 and 2018 from
healthy branches and leaves in the provinces of East Azerbaijan, West
Azerbaijan, Isfahan, Alborz, Khorasan Razavi, Zanjan, Kerman, Kermanshah,
Mazandaran, and Yazd. A total of 58 fungal isolates were identified using the
morphological characteristics and molecular analysis based on ITS-rDNA
regions and part of the tefl-a gene. In this study, Fusarium globosum,
Sarocladium kiliense, Colletotrichum karsti, Lophotrichus ampulus,
Ascotricha chartarum, Hyphodontia setulosa, and Kalmusia variispora were
identified. The taxa obtained in this research are reported for the first time in
the world as endophytic fungi from the damask rose. Lophotrichus ampullus
is a new taxon for the funga of Iran. The pathogenicity test of the selected
isolates was performed on the seedlings obtained from tissue culture of the
rose by creating wounds on the branch. Evaluation of the results after 25 days
showed that the isolates used on this plant are not pathogenic. The screening
of endophytic fungal isolates was done based on the amount of total phenolics
and flavonoids production in the culture medium using a spectrophotometric
method. The results showed that the two isolates, Rd45 (L. ampullus) and
Rd393 (K. variispora), have the highest and lowest amount of total
flavonoids, respectively. In addition, two isolates, Rd36 (H. setulosa) and
Rd45, also produced the highest and lowest amount of total phenol,
respectively.
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Extended Abstract
Introduction

The genus Rosa belongs to the Rosaceae family, including over 200 species. Among them, Rosa
damascena Mill. is a unique species used in health, pharmaceutical, and food industries. Endophytes are a wide
range of plant pathogenic and saprophytic fungi that have a long latent period before the onset of external
symptoms, which are necessary for the establishment of a symbiotic relationship. Many endophytes have the
potential to synthesize various bioactive metabolites such as alkaloids, terpenoids, phenolics, quinines,
flavonoids, and steroids. So far, no study has been conducted on the identification of endophytic fungi of the
Damask rose plant, nor on the investigation of total phenolic and flavonoid content produced by its endophytic
fungi in Iran. Therefore, the current research can provide new information in this field.
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Materials and Methods

To isolate and identification of endophytic fungi of Damask rose in Iran, during the autumn of 2016 and
2017, some specimens from healthy twigs and leaves of the bushes were collected from East Azerbaijan, West
Azerbaijan, Isfahan, Alborz, Khorasan Razavi, Zanjan, Kerman, Kermanshah, Mazandaran, and Yazd
Provinces. After washing with running tap water for 15 min and four and five times with sterile distilled water,
plant materials surface sterilized with 70% ethanol for 1 min, 2% sodium hypochlorite solution for 1 min for
leaves and 3 min for twigs, then rinsing with sterile distilled water for 1 min and 70% ethanol for 1 min,
followed by final rinsing with sterile distilled water for 1 min. Plant materials were cut into small pieces after
drying and were placed onto the 2% WA amended with chloramphenicol, gentamicin, and were kept at 25°C
in continuous dark conditions for 7-40 days. Fungal isolates were purified using the hyphal tip method. isolates
were grouped according to the major morphological and cultural characteristics. The molecular analysis was
performed based on nucleotide sequences of ITS-rDNA and tef1-o genomic regions. The pathogenicity test of
the selected isolates was performed on the seedlings obtained from the tissue culture of the Damask rose by
creating a wound on the branch (branch inoculation). PDA plugs from 14-day-old cultures were placed on the
wounds and then were wrapped with parafilm to prevent desiccation. Fresh Agar plugs without fungal
mycelium were used as control treatments. The selected endophytic fungi were grown on PDA culture medium,
and after seven days, one to three mycelial plugs were transferred into the potato dextrose broth (PDB) culture
medium. The inoculated culture media were kept at 25 °C to 27 °C for 14 days inside the shaker incubator at
the speed of 120 rpm. Screening of fungal isolates was done based on the production of phenolic acids (total
phenolics) and flavonoids in the culture medium using the spectrophotometry method. Statistical analysis was
done using the SAS software version 9.4.

Results and Discussion

A total of 58 fungal isolates were recovered from the Damask rose. Based on the morphological
characteristics and molecular analysis of ITS-rDNA and tefl-a genomic sequences, Fusarium globosum,
Sarocladium kiliense, Colletotrichum karsti, Lophotrichus ampullus, Ascotricha chartarum, Hyphodontia
setulosa, and Kalmusia variispora were isolated and identified. The evaluation of the symptoms on the
branches after 25 days from inoculation proved that the isolates are non-infectious on the Damask rose plants.
The screening of endophytic fungal isolates was done based on the production of phenolic acids (total
phenolics) and flavonoids in the culture medium using the spectrophotometry method. After analyzing the
obtained results, it was found that the two isolates, Rd45 (L. ampullus) and Rd393 (K. variispora), have the
highest and lowest amount of total flavonoids, respectively. In addition, two isolates, Rd36 (H. setulosa) and
Rd45, also produced the highest and lowest amount of total phenolics, respectively.

Conclusion

Since endophytic fungi are potential sources of various phenolic and flavonoid compounds, the present
study aims to identify endophytic fungi of Damask rose plants. The findings of this investigation showed that
all identified taxa are new endophytic fungi of the Damask rose in the world. This study is the first report of L.
ampullus for fungi of Iran. In the present study, a large number of endophytic fungal isolates were recovered,
which could produce phenolic and flavonoid compounds.
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il pals a3 Jitie PDA cuiS baome g9y 4 10l culS oo (595 0,8 03 slag)lB 00 ()l
el glaha Gae SYsb (eSS (8,5 plonl dus) Sgi gy 4 (2L bbbl oad gilulix lag B
Silobia g a5y 4 by b Shy adlas jolate 4 0 odlitul byl Blo 2B 55 £)8 )l by,
Sl (S g S 03y by womudi 4550 YO (slod ;o PDA cuiS s (59) jg) catd G 4 baaylis Tal onds
(Psshse S0 8 s W8NS 118 ()0 350 Ll (i 9 i i 66855 (Sl B s (3550950 5 (3550 S o
S lame (ol oy S (49> 4 g b andby )l ud) b clealS y 4l I e e can S 4,
loplil & canyg) (208 slawlis Sl Sy 2)90 > WS Jitie i ol olelid sl 0dd dog polais]
S 1 (2B sloaisS (plolid (sl 035 iy pol (GBLBCSG ) G W3S o M5 CutS Lo )3 gl g (o
Leslie &) Jylo 5 J) by olul 5 FusAriUM Luis 1 €55 ololid b solitel bagyB pine (ololis
Ol 5 Kb bwg osds pbsl iy wlwl  Colletotrichum s 3 &5 Slelis (Summerell 2006
Summerbell et 2011) |,\\Ke2 5 Jspolw wlo! » 35 Sarocladium s » 455 olelis (Yang et al., 2011)
cbalis .05 pldl (Cheng et al. 2015) ) Sen 5 Kix dibgs yolw! p ASCOtriCha yus > 4555 o lolus o (al.
DNA g5l ad gl el b o DNA 5 13,5 Obal g s sl odd plolis lauin 51 <oy coe
g G Slyuss Sl Jleel b (Zhong & Steffenson, 2001) jguiiinl § KI5 byl oolitwl b g6 0555
i jlodlatul b couie gla b (o3 (g 2SS Sl lye b sl o) STy 08y bl Jaads il e
(O’Donnell et al., 1998) tefl-a ; ;| 5w 9 (White et al., 1990) ITS-IDNA  _sly 4 by yo sla,55lE]
& e ©ypa (rimed 5 BMG 5,5 b Jl b Jly ol oad 5 DNA ol 285 plovl syl
Chromas Pro ver. 1.7.6 sla,l58le 5 5l eslazwl b JIg5 4 by pl Sgslog S 005,85 Jloyl (sllo 5 oy (slayguiS
beaolin (http://www.nebi.nlm.nih.gov/blast/) ;5 <Sb j5 9 15,5 Jilpg 5 saalie Editseq ver. 5.01
s g 5l eolatwl b 15l 0pmd pawy g aslis JoSUse wlidyls w),m (Altschul et al., 1997) suis
Jkasl @Slas i, 4 5 (Kumar et al., 2018) MEGA ver. 10.0.5 )18l 55 ;5 g ous JIg5 s (g 0592y
sl oo liiel g3l 0,8 edlisl (2B 098 st 4 caslio sla g5 5l li)l5 0 s sl 0 plos
85 plnil 1S5 Ve e e b Jools slalod )l plSociul (b))
w3k 09037

03,5 odlatul (alicsilonr Ggajl sl g QLR oAb (plulid ()8 wsS o 5l 4lie Sy Raggy Sl Al ye ol
S b jlole b jas b 8l oS (5518 b oad 135 (gdomme JS (sla Jlog o ol 1S5 4w 3 ol il 0905
32 Sl Cunyygye slag,B Gis 4y 05,5 ags (https://rastegarbiotech.com) K, x> cél cuis
o9l (Gaitan et al., 2005) sus ib Jolxe yud 13 2,5 /¥ 593 b Juegin (3S,B b el wliwl 550 (slaJles
il (Mirtalebi et al., 2016) cé,5 ploul i ans sl Sl 43ls (55, o> dbul b cown slaalis o5 ks
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Sy e Cdn slao)8 5l aald Jlo p3 035 sl 1SS dw 3 gyt gl (igw Ay 4 (egplue slape 3
b)) B0 ()M hop> Fe gl 5 gmabis 42 YD (slod )3 GlalS 035 oalitl S5 dw > 7,8 (g 5]
(28,5 plol s (loj 5l das o) VO il Jore g aad LS (g9, 0 sl @IMe
S 303999 52 36 SIS 33 U duigighd g S slgizxe U )

Goy i 5l dm g A5 03> cuiS PDA lame (ggy ol Cowd ) Caunyygpd slagyB 5l 4355 o Covie sladlis
S5 ol o)k (9> 4 g Ad anilyyy A8y Jb ) glaaiS y apdls ) yte (e gy b &) gl 108 4 b S
Cote &y g 429 TV B YO (5lod 3 5 15,5 L] (PDB) g u > iznj o esbare i o 1) oo A-
AelS l eolinl b cciS lasro ojlas S ()50 4y (3 590 Ve G o b eilheSSl (Sl ol (g0 9y VY
5 Foden Yo 5 b iy 5B B 3590 S Lo eylne s 290,5 Jlanil S g 5 i i Bl
rdsle Voo e ol gy 4 Slisl Sl Y s 1 035 o0 o) 4 5 LSl o 4 Sl ST SV g a
A Bgylo 195 4 o Lol o,lac (Schieber et al., 2001) ai 035 v (5,9, oKt 3l edlitwl b ¢ s aiso,
Ve ite slod 3 g (njg eles (593l ol lawgi 9 SiS lyd olusd Lawgs ol )3 g A3 iy 0d ()95 (]
Jso) oSl Calyg Seo ) seapsh el | JS b slgie 650l (sl 55 (50085 (pogpls 2
1 ool YUY 3 o Jl38le s b (o amels SledMbl Uil i 5 (Kopel g 85 bl ol o)
opl p b 03 ;wess (Folin Ciocalteus Reagent) gs )5 iiSly wlol o ojlas > Jid SluS 5 IS (cgime
o 5 bogloe (Vo S i ) (g 00d (38) slomo 525 )50 WO L il 5,90 diges 51 25,800 YO ¢l
sl Saly gy 4 iy A 0dd (S dlge g 13T ddlsl bl 4y i ©luyS do > VIO Jelore I i, Sio Ve
2393 Ao ey b y9ilioSSl S ol8id bawgs g 505 05l gy (cogaimeg)] Jgb lowg dobo .Ab diSu,y 5 Y] axin
S il ol awgd (jiogil V& oo Job 10 bl Cds lime (o S0 03l IS5 4d3 VY e 4y addd
S i LS 5 e g b o3l 5,lulil laisay I dpasl 105 0ulsd (Lo Sl Jio 5255l o) 1Y
43,5 65 031l (8 oS 5l olee

dolke s 5 030l Jgilio 53 SIS sl (Veoe B Y+) Ciliseo slacdalé 1 oyl ioxie ey jskiio 4
Cawddy diged o 50 (X) Ui l5ee g 1 033 )8 dsleo ol DY o b diges il liae g el Cawday y=ax+h las
a5 s ol pasisogll 1,18 S STy 5l (IS cudgiaMs elyie (5,5 o))l (gl (Kamtekar et al., 2014) sl
S0y gy Jslme 31 y2dg Sen VIB 5 lao O jidg)Seo Vov i dy Gtalojl 350 digad I il Seo YO & yolaio (yran
SenSgyhem g )Seo Vv ko) Vo posiaogll IS g Seo VIB iy (b GBSl am 05 Lol s i
9 8 oxliy (ogrsegll hgd hawgi dxio b Ll axio Sl a4 jlade Ol jlgSie Ve g hoyd Yz mae
2 b balie Cla )l5ae o 0 0300 (IS5 BB Ve o 4 4liBd j3 590 YA+ Copuo b gilisSSl (S olSiiwd Loy
bl i ey Sl (159) S5 S 1D akils 1Y S 318 olKuws bawgs yiagil OV oo Jobo
5 ad Jolie pd (yigy I (Voo U YO HQGA/GDW) Galisee slaclale )bl (poxie jslaio pod 4y .0 odliiu!
Gl diges Gls e g cdol Cawday YZbX+A ad dlsleo w1 oy JuuST 558105 5] ealizl b 5kl oo
5 oolizwl L ANOVA 5051 .(Kamtekar et al., 2014) 15,5 jasuie 4905 o S A3gigMé 5 g b odls )3y
plocl LSD :Silio dualiio g, 5 cdobas Mol )b y005] b deoy> 5 5 gy c6)lol el > SAS Ver. 9.4 58l p
b5
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23,5 Silobia (2B b OA ggecme )3 (gdozme S5 QLS Wl Sy g a3LS sladiged o)y 5 ctS Sl
Gla S g 10 03> Ay wamd 43,0 YO (clod ;3 PDA cuiS baxo (g9 j9) b e 4 ool Cavds (sladulis
Gy b gy I 855 )13 gy 390 gl (i g (i b 58S )l L (99 S g (BLSCS,
E0oro 12,5 Ly gl (sl (B Ldu ool by 9 60,50 g utS amo (g9, sgpsl 9 (el (sloplil ol
H5300,5 (gilolis (30,0 YOIA) Sy 5l alus V0 g (o> VE/V) a5Ls 5l alus FY (uiins ol ) ol oy alus OA
~Couy b Sy elel p.cd S el il couy e wlely Hyphodontia setulosa 45 glaaslis ololis
5 ITSTDNA (o555 Ay saslSs Iy jl odlatel b 2l looyond ooy 9 (J5Sge sloisslly 5 (318
Colletotrichum (4,]a> VY) Sarocladium kiliense (4l VA) Fusarium globosum sbaisS () Jgis) tefl-a
Hyphodontia setulosa («lu> 4w) Ascotricha chartarum («las i) Lophotrichus ampullus (4l YY)
(Vo) sl JSs) s )8 ololis (alus 93) Kalmusia variispora g (4l i)

=

€ PDA S e (59 o,y cin 5l am )8 &5, :3-b RA264 «(a-d) Fusarium globosum «45 .y JSWo
i dw 2,88 a5, ie-F RA1258 wlus «(e-h) Ascotricha chartarum ass .(jeg,5e ¥+ 5 1+ wlio) AapgraiS's Sue :d dapgriiss Sle
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FFA

Mg Glaplsl -0 PDA cuiS Lo (q) jgy cuin | an g, 45, :a-h .RA36 4)u» (a-d) Hyphodontia setulosa 4ig8 .Y Jsi
Lo g9y cud i 4 gy b jl dm 7,8 45, i0-T RA393 wlus (e-h) Kalmusia variispora «¢ (g See Vo (wlis) g, buwg osd
s 2B 45, ti-j RA1096 w)us (i-1) Colletotrichum Karsti g8 (jieg,Sue Vo (whis) opgriiS s J1 :0-h MEA 3 PDA cuis' sls
(209,50 00 9 )+ obike) apgaS 1l s JSas (sl Jggpl K MEA 3 SNA i’ (slo Lo (55, g, o ||

g
Fusarium
globosum

F. andiyazi

F. fujikuroi

F. proliferatum

F. verticillioides

(ol 08 s (sl o3l 3590 59 55 slaJlsi Y S

Ol
Rosa damascena

R. damascena
Maize kernels
Sorghum grain
Sorghum bicolor
Sorghum grain
Oryza sativa

Saccharum
officinarum
Tropical rain
forest soil

2955

Iran

Iran
South Africa

Brazil

USA

Taiwan
Papua New

France

@l

UTFC-Rd262

UTFC-Rd264
CBS 120992

CBS 119856
13SNO

M051946S-3

NRRL13566
CBS 186.56

CBS 195.34
CBS 480.96

CBS 117.28

aal

P
tefl-a
tefl-a

tefl-a

tefl-a
tefl-a

tefl-a

tefl-a
tefl-a

tefl-a
tefl-a

tefl-a

33 2bd ol
o3 S
PV031339

PV031340
MW401998

MN533989
GU564299

KM462919.1

AF160279.1
MW402108

MW402111
MN534059

MW401977



PP olKae 5 LT/ ) 40 stazmo S5 oS cawyy9 0 LT E 6 (B 0 B AdgiadlE g LS sleizo (kg — (ools)

Lophotrichus
ampullus

L. martinii

L. macrosporus

L. fimeti

Ascotricha
chartarum

A. erinacea

A. microspora

Surculiseries
rugispora
Lopadostoma
turgidum
Dicyma
funiculosa

Sarocladium
kiliense

Ol

Trichosanthes
dioica
Phyllocactus
hybridus

R. damascena

R. damascena
R. damascena

Goat dung
R. damascena

R. damascena
R. damascena
Soil

Oil

Qil
Dendrobium
officinale
Elephant dung
Paper
Unidentified
decaying leaf
Bruguiera
gymnorhiza
Fagus sylvatica

Soil

Forest soil
R. damascena

R. damascena
R. damascena

R. damascena
Plaster

29455

India
Italy
Iran

Iran
Iran
USA
USA
Belgium
USA

USA
USA

China
India
Iran

Iran
Iran

Papua New

Guinea

Nigeria

Nigeria
China

East Africa
Netherlands

Cayman
Islands
Japan

Austria
Spain

Spain
Iran

Iran
Iran

Iran
Russia

alas

CBS 125.73
CBS 139.40
UTFC-Rd13

UTFC- Rd45
UTFC- Rd42
CBS:291.52
CBS:326.50
CBS:292.52

CBS 662.71
CBS:379.78

GC-8
CBS 129.78
UTFC-Rd 50

UTFC-Rd 716
UTFC- Rd 1258
CBS_234.97

B4C
B4F
S98

CBS535.73
CBS407.87
NHES L1706

[T]
NBRC33167 [T]

CBS 133207 [T]
CBS124.80 [T]

CBS323.86
UTFC-Rd65

UTFC-Rd301’
UTFC-Rd1301’

UTFC-Rd77
S2

aal

¥
tefl-a
tefl-a

ITS

ITS
ITS
ITS
ITS
ITS
ITS

ITS
ITS

ITS
ITS
ITS

ITS
ITS
ITS

ITS
ITS
ITS

ITS
ITS
ITS
ITS
ITS
ITS

ITS
ITS

ITS
ITS

ITS
ITS

33 2l o lowi
o3 b
MW402012

MW402064
PQ817658

PQ817660
PQ817659
MH868574.1
MH856648.1
Ow982981.1
MH857042.1

LM652423
MH861152.1

ON413887.1
NR154109.1
PQ869273

PQ869278
PQ869279
KF893284

KX246915
KX246917
KT224876

KF893285
KF893287
MF805818
LC146763
NR132036
KF893286

AY908992
PQ869274

PQ869268
PQ869277

PQ869269
MF682450.1
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fo-

S. strictum

Acremonium
parvum
A. pilosum

A. sclerotigenum

Cosmospora
butyri

g

Hyphodontia
setulosa

Bjerkandera
adusta

Ascorhizoctonia
sp.

Tricharina gilva
Phylloporia
yuchengii
Phylloporia tiliae

Athelia bombacina

Coprinellus
domesticus
C. domesticus

Ol

Healthy Canola
leaf

Blood

Ficus carica
Vitis vinifera
Decaying wood
Triticum
aestivum
Tubercularia
vulgaris

Soil

Soil

Clinical sample
Apple fruit
Tilachlidium
butyri

Ol

Rosa
damascena
R. damascena

Pyrola
rotundifolia

Fraxinus
excelsior
Cupressus
sempervirens
Achilea sp.
Populus sp.

Wood
Pear fruit
Pear

T

India
Belgium
China

USA
England

Iran
Netherlands
Germany

Netherlands

Netherlands
Netherlands
France
China
Korea

2988

Iran

Iran
Spain
Spain
USA
Russia

Austria
Sweden

Iran

Iran
Uzbekistan

China
China
China

France

Netherlands

alas

CBS:155.61
CBS:377.70H
CanL-10b

FMR 10426
CBS 400.52

SC1107_03
CBS 640.75
CBS 346.70

CBS 381.70A

CBS 511.82
CBS 124.70
CBS:124.42
BAFSCH
CBS 301.38

wlas

UTFC-Rd35

UTFC-Rd36
AH31879
PH5105
HHB-6891-Sp
isolate 2

isolate 2
isolate r8.4

CSE148

AS5T2
TASM: YG-J5

Cui 11306
XLAB
HGAB

CNRMA10.949

CBS:175.49

aal

el
ITS

ITS

ITS

ITS
ITS

ITS
ITS
ITS

ITS

ITS
ITS
ITS
ITS
ITS

aal

93
ITS

ITS

ITS

ITS
ITS
ITS

ITS
ITS

ITS

ITS
ITS

ITS
ITS
ITS

ITS

ITS

33 lwd o lowi
o3 b
MH858004.1
MH859733.1
JF817256

KP132606
KM231849

KF179098
HG965030
NR111145

HF680219

HF680226
HF680228
FN706552.1
KJ194115.1
DQ286652.1

aolal ) Jooa
33 lwd o lowd
o3 Sb
PQ869267

PQ869271
GQ259417.1
GU461313.1
KP135382.1

MH270625

AF455440
FJ228211

KT024986

0Q274960
MT526344

MF410325
MH201277
MH201276.1

KP132301

MH856480
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Coriolopsis gallica - France CBS:429.34 ITS MH855593
_ France CBS:547.50 ITS MH856754
Eremothecium - USA - ITS AY046216.1
gossypii
Kalmusia R. damascena Iran UTFC-Rd 393 ITS PQ869275
variispora
Erica carnea Switzerland CBS 197.82 ITS JX496053.1
Quercus brantii Iran 95SA2 ITS KY783414
Q. brantii Iran MG319 ITS MG208005
Grapevine USA CBS 121517 ITS NR145165
K. longispora - Canada CBS:582.83 ITS MHB861658
_ Germany CBS:824.84 ITS MH861838
Alloconiothyrium - Papua New CBS 981.95 ITS JX496122.1
aptrootii Guinea
_ Papua New CBS 980.95 ITS JX496121.1
Guinea
Halojulella - - BCC 20173 ITS GU371830
avicenniae
Colletotrichum R. damascena Iran UTFC-Rd1096 ITS PQ869270
karsti
R. damascena Iran UTFC-Rd140 ITS PQ869272
Bletilla China CGMCC 3.15121 ITS JX625175.1
ochracea
_ China CBS:130641 ITS MH865823.1
_ Mexico CBS:128550 ITS MH865017.1
C. acutatum - New Zealand CBS:797.72 ITS MH860607.1
C. gloeosporioides = — Germany CBS:132509 ITS MH866044.1
- Germany CBS:132466 ITS MH866041.1
C. gigasporum Theobroma Panama CBS 124947 ITS KF687731.1
cacao
Centella Madagascar CBS 133266 ITS KF687715.1
asiatica
Monilochaetes - - CBS:869.96 ITS JQ005780.1
infuscans
Microdochium Triticum sp. Italy - tefl-a JX280540.1
nivale
Petriella setifera Oak wood Poland CBS_385.87 ITS AJ784399

2 .00,5 wyptefl-a o ITS-IDNA 095 2lg bl y g olils s9lls 5l aolaiwl b baaslas el )8

—aghie (7 JS0) Jlast Sl gy 4 g tefl-a of gagelly Iyl odsn olel 2 0ad sy (slodyls
S o (orwyliel coles do)d A0 L a8 wind ol F.oglobosum lge 4 Rd 264 4 Rd 262 <l

)5 )18 65 cnl s
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Fusarium andivaci strain CBS 119856 MN5339809.1
2 Fusarium andiyazi isolate M05-19465-3 EM462019.]
Fusarium andivazi strain 13SNO GUS64299. 1
Fusarium verticillioides strain CBS 125.73 MW402012
qg || Fusarium verticillioides strain CBS 117.28 MW401977
93 b Fusarium verticillioides strain CBS 139 40 MW402064
— Fusarium proljferatum sirain CBS 480.96 MN534059
g9 @ UTFC-Rd 264
|l @ vTFC-RA 262

Fusarium globosum sirain CBS 120992 MW40I1998

82 | Fusarium figifuroi strain CBS 195 34 MW402111

o Fusarium figifuroi strain NRRLIZ566 AF160279.1
a1

Fusarium figifcuroi strain CBS 186.56 MW402108

2 Microdochium nivale strain 10106 JX280540.1
—
0.05

o e W o tefl-a o cuseilS's Jlgs 5l ise wlel g MEGA 58l e p0 Jlas! gShis (5g) 4 o mum 5 (slodyls =Y S8
0905l 4 bgrye 0 1 i slucl og)S (y9 0 all flgie 4 (JB edia) Microdochium nivale (3X280540.1) 45 5| slalus 4 Fusarium
S o e |y 50 ol 3 sl Cawd 4 Cawyyg,d 2B slaalin pgi (clmo s il o 039 lne S o 3 o omias luse]

Rd45 4 Rd42 Rd13 slaalie (F JSi) Jis! gSlas (ogy 45 ITS-TDNA anl yolol 5 0 guy (lodjls o
L. ampullus slaassS 4 oo 5 wbdgr o  slwlis L ampullus 65 olgie 4 Sliscsu, sl Sy (olsl oS
ool g g Ned s S a5 5 ITS-IDNA Logi anb Lol s 4365 93 ol .438,5 l,3 L. martini

L00,5 slolis Lo ampullus &6 olge 4 5 B9 S8 SB[, SuS5 5l 4665 90 ol (Blscsy,y Glas
@ Rd45
@ Rde2

@ R4I3

Lophetrichus ampullus culture CBS:291.52 MHS68574.1
- Lophotrichus martinii OW982981.1

Lophotrichus_jfimeti strain GC-8 ON413887.1
Lophotrichus martinii culture CBS:326.50 MHS56648.1

9

o

Laphotrichus martinii culture CBS:292.52 MHS57042.1

Laphotrichus macrosporus culture CBS:379.78 MH861152.1

m

8l Lophotrichus fimeti CBS 129.78 NR 154109.1

Lophomichus macrosporus CBS 662.71 LM632423

/N Petriella setifera CBS 385 .87 AJ784300

—

01

oz Ll WY ITSIDNA ol casstlSs JIg sl g MEGA JIjal o5 5o Jloial iSlas by, 43 0 i sles s & JSud
0905 & bgsye 0 1y dliel og)S o aill leie & (Jb g cdio) Petriella setifera (AJ784399) «o3 5l <l ulus 4 Lophotrichus
S o At |y 54850 ol )3 ol Cowd 4wy 9,3 7)B sloaslin 95 (clmo ply ilons 039l Lo S e 5 ¢ ias e
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(50 JS5) Jusd s oy, 0 5 ITSTDNA (sl 155855 5 olel 1 50 sy (slails
5 RA1096 slasylas (& Js) Ascotricha chartarum 4s5 lsic 4 Rd716 4 Rd1258 Rd50 slaelus
&§65 olge 4 RA36 4 RA35 claals (¢ JSs) Colletotrichum karsti e85 lee 4 Rd140
slaalis o (A JSs) Kalmusia variispora 4s5 lse 4 RA393 4l (v JSs) Hyphodontia setulosa
LS 50 g wus olelus (A JsCs) Sarocladium kiliense 465 -lgie 4 RA77" ¢ RA65 (Rd301’ <Rd1301’
i8)S )8 b 85 cpl s sl

@ UTFC-RAIZ58
67 | Ascomricha chartarum sirain B4F EX246917

@ UTFC-RA7IG

Ascotricha chartarum strain B4C EX246915

@ LUTFC-R450

Ascofricha chavtarum strain CBS 234.97 KFS§93254
495: Ascomricha microspora voucher NHES L1706 MFS05818
Surciliseries rugispora LCI146763

Ascotricha erinacea isolate 598 KT224876

a3

a4

100 Ascotricha erinacea strain CBS 535.73 KF893285
| Ascofricha erinacea strain CBS 407.87 KFS§93287
r Dicyma funiculosa strain CBS 124 .80 KFS5093286
1m0 L Dicyma funicilosa strain CBS 323.86 AY908992
M Lopadostoma turgidum CBS 133207 NRI132036

—
0.0z
S Ascotricha s 5l alis Vo 3 ITS-IDNA slg Jlg gobel 5 s MEGA 38l o5 5 Jlozsl yiSTas (g, 41 005 sy slod b5 .0 K
09,5 o 4l leie & (JB edzo) Lopadostoma turgidum (NR132036) x5 5l ¢l 4l g Dicyma aylas o0 Surculiseries ;| alus
Iy 3a855 cpl 5D odal Cuwd 4y Gy y9)d 258 sld il poi (clao pld il 0 039l Wao )3 oo 4> ¢ Siw )bl 903l 4 bgsye B+ ;I it dlael

Colletotrichum fkarsti culture CBS: 130641 straim CBS 130641 MHS65825.1
Colletotrichiom fkarsti culture CBS: 128550 strain CBS 128550 MHS65017.1

Colletotrichum karstii strain CGMCC 3.15121 JX625175.1

@ UTFC RAI40

N1 @ vrFC R4 1096

72

| Collatotrichum gigasporum strain CBS 124947 KFG687731.1

10 Colletotrichum gigasporum strain CBS 133260 KF687715.1

Colletotrichum gloeosporioides culture CES:132509 MHSS6044. 1
1 |

00 1 colletotrichum gloeosporicides culture CBS: 132466 MHS66041.1

Colletotfrichium acutatum culture CBS:797.72 MHS60607.1

N Monilochaetes infuscans culture-collection CBS:869.96 JQO0O5780.1

—
0.0z
sla i i alie Ve pITS-IDNA lg JIg wlol 5 g MEGA 1581 55 35 Jlas! iSlis jhg, 4 0sd wawy (slesyls 1 S8
bgipe 0+ 3l yiw slacl 9,8 90 4] lgie 4 (JBg5 edio) Monilochaetes infuscans (JQ005780.1) «o5 ;I ¢l 4la> 4 Colletotrichum
S o asuiie |y 34850 () )3 odel Cawd 4 Canyyg)d 2B sla wlis 5o slao pld 5l 0a 0390 oS e 3 o im0l 4
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57 @ UIFCRA36

Hyphodontia setulosa strain PH5105 GU461313.1
@ UTFC RA3S

Hyphodontia setulosa strain AH31879 GQ259417.1
Hyphodontia setulosa strain HHB-6891-5p KP135382.1

Bjerkandera adusta isolate r8.4 FJ228211
4@@:1@’9:1: adusta isolate 2 MH270625
B b Bjerkandera adusta isolate wb418 AF455440
. Coriolopsis gallica culture CBS:429.34 MHS55503
100 b Coriolopsis gallica culture CBS:547.50 MHS56754
100 | Athelia bombacina isolate XLAB MH201277
a7 L sthelia bombacina isclate HGAB MH201276.1
&8 | Coprinellus domesticus strain CNRMA10.949 isolate ISHAM-ITS ID MITS1999 KPI3230]
100 ' Coprinellus domesticus culture CBS:175.49 MHS56480
—— Phylloporia yuchengii voucher TASM:YG-J5 MT526344
9 b— Phyiloporia filige voucher Cut 11306 MF410325
— Tricharina sp. CSEI48 KT024986
100 — Tricharina gilva isolate A5T2 00274960
N Eremothecium gossypii AYO46216.1

01

b sl alis VA B ITS-IDNA slgs JIg olol 5 9 MEGA 133l 5 55 Jloisl pSTas (g, 4 0did masy (slesyls Y JSu
Eremothecium 45 ;! ¢l 4lu> 4 Coriolopsis «Coprinellus (Athelia Phylloporia Tricharina Bjerkandera Hyphodontia
o pls b5l os 03l Wao)S ooy ¢ o liiel (ygo5l 4 bgrye v 5l iy dlael 09,3 g il lgie 4 (JBg5 i) gOSSYpIi (AY046216.1)
S o asedio |) 340 ol )3 okl G 4y Cuyn90 )6 slo b g sla

Kalmusia variispora isolate 95542 K¥Y783414
Ealmusia variispora isolate MG319 MG208005
Kalmusia variispora CBS 121517 NRI145165

56
@ LUTFC Rd393

| Kalmusia variispora CBS 197,82 JX496053.1

||_Kaﬁ'mr.r.s;fa longispora culture CBS:582.83 strain CBS 582.83 MHS61658.1

Kalmusia longispora culture CBS:824.84 strain CBS 8§24.84 MHS861838

Alloconiothyrium apfrootii strain CBS 981.95 JX496122.1
] |

001 _slloconiothyrium aptrootii strain CBS 980.95 JX496121.1

A Halojulella avicenniae strain BCC 20173 GU371830.1

—

0.0a0

Kalmusia ls s jl alis 4 3 ITS-IDNA slg Jlg wlol 52 g MEGA 1381 535 53 Jleas! ST g, 4 0sd wasy (slodyls A JSWS
bgsye 0+ 31y dlasl 09,8 (o aly] ol 4 ((J6-o5 elze) Halojulella avicenniae (GU371830) 445 5l <l aslas 5 Alloconiothyrium ,
S o e |y 540 ol )3 oal Cand & Cawy 59,0 2)B slb arlin g (slmopls 5l on 034l Wao )T e ;3 ¢ oxiw Ll (903l 4
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9 @ UTFC-R477
73 @ UTFC-Rd65
@ LUTFC-RA30I
@ LUTFC-RAI301
an || Sarocladium kiliense CBS:377.70H MHS59733.1
Sarocladium kiliense CBS:155 61 MHS58004.1
3 Sarocladium kiliense CBS 400 .52 KM231849

Sarocladium strictum KF170008
100 | | Sarocladium strictum CBS 346. 7O NRII11145
95 | Sarocladium strictum CBS 640.75 HG965030

100 | Acremonim sclerotigenum CBS:124.42 FN706552.1

| acremonium sclerotigenum strain 07739 KT878352 1

91 Acremonium parvum genomic CBS 381.704 HF680219

— Acremonium pilosum CBS 511.82 HF680226
97 | scremonium pilosum CBS 124 .70 HF6580228
M\ Cosmaspora butyri DQ286652.1

9

e —
0.05

Sarocladium la > jl alux V0 3 ITS-IDNA sl g5 Gulul 2 s MEGA 581 65 5 Jlaas! iSTas (5, 45 008 sy (slei)ls & JSGS
3 i lie] yaail 4 bgype B+ 1 iy dlacl 09,5 g )] oleie 4 (JBg5 cdio) Cosmospora butyri 4s3 ;I <l 4l 5 Acremonium g

S o e |y Buind Cpl )3 ol Cowd 4 Cayygyd g8 slb wlis pg (slaopls .l oad 03] oo )5 e

&9y adlas oyl 55 adal Cavdy claaslas 4S5, L3l 50, YO 0 (6 yaw j de s LS (g9, 0 Sl W3Me oL

sy bl it S )low (303 Fr Cusby g ugdis 420 Y0 (slod) S Ll )3 (goe 5 olS

ol (el b opdgl (sl L. ampullus 4565 el cows 4 ()6 laalis (¢g) oad pbul JgUge 9 3liscsn,
235 o I olnl (28

Lophotrichus ampullus R.K. Benj., Mycologia 41(3): 347 (1949)

U bl b )3 59) Ve ey ()5 5l ey (VoD 9V e-8 JS5) MEA 9 PDA i e (g9 45y jlab
GBS L g STy St pgrlie 9 (3B9) (5 0gRE U (5308 Ty 4 gy 45 39 yio o Fe 9 YV/D a5 s epglie
4 Wpgpasy Ngdie Al atin oz U 9> Se 3 &8 Col 1=C JS) pgsnii g g5 3l LogSiul oy S5y 4 oo
b 2ladshe jl pord (o (i B 4B) 9,8 (jiagSue YOA=YAO(MNO (5:50ke ) jla8 b IS5 (69,5 9 olew X,
o) (sl 0383 S5y 4 Y (55950 5 0y (slosrd S5y 4 (Y (g oS Sl 00 JSS w5 Sl 052
5 905 S 0)led b Ty (2 g )Se Y-V (25 4 g plog)Sue 10+ Jsbo 4 (5l slage (s> pgpits p a3l oo
X YIO=0(F/Y) ojlil b oad Byoxie platel jghar b g s e o)le03 b (V=0 JS3) olel slage sl
53 WlS) popucts s 5 308 Ky Yoane )9y 9 o0 S gy (sl sk jl 45 0391 yiog,Spe VWY/TTY=0/D(YD-/Y)
0318 luLL lacSul ] jrog)Suo YYV/OYYV-0/B(FVF/D) X YV/O—0+(FVIV) o)l & g cwobu S5y 4 il (22

o9 B sl ol VIF Lo gl e @3 Jgo (3050kn Copn 5 g Y1 (UF) X O-V(DIA) g
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Yor

&) ostd Sy 4 colis g 0)) 4 Jlotie lad Il 1 putis L 0)lgd « Syl 5 ol e Loy Lol p (S
A odmlio g)B iz yd al>yo (Vo —F g Ve — JSS) alsl g0 (505 Jiie 9 (g 5 S5y

(b PDA cuiS Lo (59) jg, ¥+ 5l dm g, 45, (@ :RA45 a,lus dLophotrichus ampullus ¢y See g (3 libcs ) lasuie Y+ JS0
(f 9 sLh)Q.u.JQS.w-‘ 03¢5 9 ‘;ul> dl.h}o Lv ol)o.b £ g 3 u.))f LSLG(-‘I (e 9 d s.\.l.lg Q'))f Lv Lh‘n%a.u.i).: (C MEA cus la.:?w &$9))9) Y. )I ReY) C)lé 4\.5).5
(3eg)500 0 9 V¢ (olide) Lo ygpuosSs]

S 303999 T30 SIS 10 JS wdgighd g Jid (gl gixo

boe 53 baadgighs o (JS Ji3) (i lasl W55 plise 9 U5 (olol 2 camyi90 (208 ot )

8 03,5 pasie (¥ Jgi) oael Cans glis )bl (g5 51 o 18,5 Pl yragiby Sl 3l o3lizal L PDB cuis

oy 44555 2,1 39 4> Sy s 3 (55 (e ] Wiyl plos 53 IS S3gigde 5 15 A5 e o

ol 035 0391 Jgior 5 2 )8 IS 4593536 9 JS U8 e () anlllas 5,90 (slo )56
(H. setulosa) RD36 wlis 93 (clp iy 0 JS 8 (i lime (32505 g oy odal Cawd 4 ol oluol p

RA45 wlagd & bype cuiy d 35 JS W33 oy iaS g oy yidis (oguad oyl 50 03,5 ¢ (L. ampullus) Rd45

(WY JSs) 54 (K. variispora) Rd393 4 (L. ampullus)

(e IS 5l ool Candy sy (slogy B coiie claaslis 5 S a55aMe 5 L8 adg lie Y Joua

Js g IS asggMe al B )]
abs ugGA/gDW  abs ugGA/gDW
0.276 31.26 0.118 224 Rd393 Kalmusia variispora
0.578 110.73 0.221 430 Rd264 Fusarium globosum
0.521 95.73 0172 332 Rd1258 Ascotricha chartarum
0.416 68.1 0.225 438 Rd1096 Colletotrichum karsti
0.256 26 0.143 274 Rd65 Sarocladium kiliense
0.24 21.78 0.241 470 Rd45 Lophotrichus ampullus
0.834 178.63 0.156 300 Rd36 Hyphodontia setulosa
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IS 5959Ma g S Jid liee p cStie Cunygyd (2B slaailis 1 uibjly 4o Y Jgas

Source of Variation Degree of 3 YT : .;
(Sov) Freedom b b @b J Js
Treatment 6 26486.85 ** 9816.12 **
Error 12 2.264 0.078
CV (%) - 0.4268 0.3678

oy S Jlss o j5 5 xe iy *F

2090 (2B Cuwyp9)d S sladhie o @) S 35933 5 JS U ol (Slsn s o i)y 428
Ui 89y Caunyyeyd ()8 coxin slaaslin 31 aS ol lis il ls 50 ol (Y Jods) sl o Jly sixe adlllas
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Rd36 Rd45 Rd65 Rd1096 Rd1258 Rd264 Rd393

igMd o Jid wdgi
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Goxo J50LS 51 ol Cuwy (490 (2,8 b wlas
Bl WS sigigh ol

{(Rd65) Sarocladium kiliense ((Rd264) Fusarium globosum (sl 465 (claaglis 1> JS 395sMs ¢ Jid alsi liee . VY JSS
Hyphodontia (Rd1258)Ascotricha chartarum (Rd45)Lophotrichus ampullus «(Rd1096) Colletotrichum karsti
S5l (6350 e 5 (sdezme JS olS 5 Juols Canyigyd 2B sladilis 38l e .(RD393) Kalmusia variispora 4 (RD36)setulosa
sl 01 paseie lngygis (55, 3,0kl sles (glalsi asl o NOGAIGDW sy IS 2555936 5 i3 15 300
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3 903 @B Ol 4 sk rtess Sl 8 ol o 01 alolid slaal)l olad 01 )y plio olul
https://fungi.ars.usda.gov/ Bashir et al., 2023a Farooq et al., 2018) Lo 0 i)155 Lid ;> (shoze J5 oLS
W55 bl o [yld ol (g0 diges (slaliw] cpw j0 1) wlis i (5B Glie YV L ohassle buol (V) old)l g
a3l 51 C.Karsti 4365 ¢ oye obub,d (s, ol s Gl slalinl )3 (gaeme S 4lalS 45Ls 5l A. chartarum
B obls Sy g asls I F.globosum &6 « 98, lol 3 935 (ol slaybisl 13 gdeze 5 HllS Sy g
ez JS LS Sy 5 asls 51 H. setulosa g5 « )5l colisle S (yloyS ¢ ledusl ¢l slaylinl )3 (gdao
Sy g sl 5l Loampullus 465 ¢yl lewl j> a5l plul 51 KL variispora 455 <55k ¢ okdo! slalsl )
Sl 3 cleme 5 LS asls ;IS Kiliense a5 (hjle 5 il (lm; sl 3 clome J5 LS
@ )b s gl Al chartarum 45 05,5 Slelis ¢ (g5lubis 555k wlisle,S ( Byi oloub)dl 6yl (olb;
ol gl S 1)k s (el 65 nl 298 (oo (B L5 g ol )3 deome S olS ) a0 5B g
Sl 10 ke pleis & oy cogie s claylen 5l 4sS cpl il sld 5155 ol > (Jamali, 2021) b
ol odd 555 g (oilwlas (Miguel et al. 2019) wor i8] 5l cavyy9) 2,8 oleie 4 ¢ (Khan et al. 2019)
Calanthe (Vanda sp.) 15y oS )l ales 51 4alS 51 3l dluw 1 S 5lews 5 Cawyyy0 258 lgie & C. Karsti 4545
=l J5 4 Bletilla ochracea [Pleione bulbocodioides (Eria coronaria) ».5" ) 4555 < @rgenteo-striata
5 Sbme dlely a5 5l 465 opl . (Yang et al., 2011; Junior et al., 2010) ¢l o (sjlulis (Passiflora edulis)
595151 Jole olgie a5 ol sl 5> piomen (Damm et al., 2012) el Boninense sMS 5l 465 o 5 aolds qumwg STy
Hordeum ) s> L ;| F. globosum 445 .(Abdinezhad et al., 2024) cusl suis )35 Ficus benjamina ;|
H. &5 .(Ershad, 2009) cul s 5155 o1l > (Zea mays) w,d 4 (Triticum aestivum) a5 (vulgare
K. «s5 .(Nakasone, 1988) cusl o> (Samws Jole (slag b 5l dlicsy, ,a il gate s S setulosa
5 JUI ;I (Abdollahi Aghdam & Fotouhifar, 2017) 5 ¢ ¢ pa8l allue buwg )b gl <l variispora
Ghobad-Nejhad ) (Quercus brantii) 1yl bsl 5l casyiyeyn 2,8 Glgie & a6 cpl s (5)55 ol )5 oS
Olsis 4 olyl o Sarocladium Kiliense «o5 .cul onis 45155 50 (Ghasemi et al., 2023) ,,S1 4 (et al., 2017
o Slise 5l 465 ol (Ebrahimi & Fotouhifar, 2016) cusl o ()55 Cow Sl @3Me b ol o slag,8
ord i)l;5 o)yl ,» (Ershad, 2009) Heterodera schachtii sl ¢ 4w {Ebrahimi & Fotouhifar, 2016)
ord )35 (Al-Rashdi et al., 2022) Aloe dhufarensis g, olS ;I cavy9 2,8 oloie 4 4565 ol .l
Sl W e85 )5 8yme V¥ L p> (Benjamin, 1949) el lewss )b o)gl LOphotrichus s el
» 8o Jate ;500 (a0 gl 5l By a8 el oss cud (Www.mycobank.org) <bgSole j3 (i oyl
Sandoval-Denis ) ,Kea g s> Jlggiiw ((Kirk et al., 2013) ) Sen 5 S 1S gy o plodl (g 03y ol
Ol 5 3,l5bx o 5 (Maharachchikumbura et al., 2015 & 2016) S o 1)500 98, lals (€t Al., 2016
L. €5 .cul oas 00> 8 Microascaceae oolgls > > opl (Wijayawardene et al., 2017 & 2018)
glds porncs 2ol (slage Hlas 5l 4igS 93 cpl Lol .l L. martini 445 4 ans sliscss, s I ampullus
ous Lo marting 4555 55 lage oyles .l 057 (Sued b b g puiitans 0lisS” okl (slage L. martini 4555 ;5 .55l

L. martini o5 ;5 pamus 3 33,5 3lis dga5 ood odaliie L. aMpullus <565 skl (sbage 1> Clais] puizman .cawl
L. martini 4 L. ampullus «¢5 93 5.5 oyl ,5 (Doveri, 2014) cool sae )loa b g L. ampullus &5 M5 5
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PO LKas g Liil/ ylpl 50 (shamo B ol w950 TG, U (B y0 ST AidgigdE g JiS sloimo (g Sy — cole)

b e o) 3l o] Gty gl s SSE %0555 ) ITSTDNA (oI55 s5585 5 JIgs bl 2 (Il s
Sy owlel p Lo martini o L. ampullus 455 o5 S5 o0as > (Eghrari et al., 2015) o, o (5,18l oo
455 95 CBS:292.52 5 CBS:291.52 s 50 (slaiy yiwl Cpicmed 35 cappline ITS 5 (plaigi—lo sl (sssidSs
oauls S8 S0 GHITS-IDNA sly cas9ilS s g olel g o155l ,ks 5l 56 L. martini 4 L. ampullus
T;J;Leg) S8 9% «89yS (slogSawl b 4365 ol 13,5 o,Lil L. MACIOSPOIUS 4365 4 g5 oo Sod 5 (sladigS 50 51 .l
709,5m VY X A=R/0) 5 )5, Tanss (5l uogSnl (SIS e ool 03,5 386 (ale s L 5 Mginn (slaga solass |
L. olye) L. bartlettii 465 4 a3 lbcsy, (o jl 665 ol ool S LB o i pue dls yo 3959 pas g
b olpgmp oyubly 53 bl o)l owis ué alsye 35 L. bartlettii «o5 .0i5L0 o 35 L. fimeti 4 (brevirostratus
sl lage 5 pasuinl 4559) o b b 93 (> b g (il Sl (Siwa ) w3l ol Sl 5 olisS jlows (3,5
von ) o, Ken g WSl 98 (DOVeri, 2014) cunl ciglite (yiogySue /Y +=0 X ¥/0-Y) ;S0 (claygwoSusl g aibs
(509,500 VY=A X £=Y/0) 13515 (el ygumgScn] (6393 15 (Guarro etal., 2012) -l Ko 4 4,l65 4 (Arx etal., 1988
L. fimeti 445 .05b o5 L. MACrosporus 445 sile s ygegSsl o155l Lol il 03,5 Canogs L. bartlettii 545 ) 1,
Il b ol ygmwgSnl gyl g cunl jasis B L. MACroSPOrus ;|  sows 4 «ul sdol cavd 4y 348 5l g5 &8
i e Aoy g sy (oo a5 &1 ol S geginndS £ 31 5 55 gt by (glagSial g yiag,San VY X A
Doveri, ) 1L 4565 93 ol @oglas s L. fimeti 465 15 55,5 (63905 b sl Sl g Graphium >, s 4 4
Oyl (2B el (ol L ampullus 665 51 (5,155 gl ol coel oty J9SUge g (i3 licsu, gl Lol (2014
ok SpeasS We oSl slael paiS plete (Ss .yl sl Boninense sMs” 4, C. Karsti 455 .0ib o
pokid L 5 ol5 S, pastslS £loi 13 ISl (sladisS el 5 cpizan el o5 o] (50 & s Cns oS 1L,
5l ol @l ol b oy (Yang et al., 2011) ), 5 b Lawgs jb oydsl C.Karstii 465 .5l 5424
2011) o )Sen 5 Jopobos addllas wlul 35300 (5155 olpl 5L oo slp C. Karstii 65 ingls ol
S wile (Sbp b dsS I By g Cunl 0l wyy ACTEMONIUM i (g 4ibs (Summerbell et al.,
Witd dlie  dlbcsu, ol b s ol 4> ST .00 euis Jate Sarocladium s 4 S. strictum g kiliense
S Jole bz, 5l gaine juin K Slicsy, i I H. setulosa wss byl alols wa 5l sl ks 5 Ll
s bl 4565 ol Slolid 60,0 Wg S Lo )0 jaunl g (aiolj pll 4655 ud 4565 (] sladslis ol g
A & gy onl )l Jols @ls elel e85 pbal ITSHIDNA o5 (ol b Jlg 5 Blbcs,
)b el sl S, kiliense 4 L. ampullus K. variispora H. setulosa F. globosum .C. karsti .chartarum
5" (Abdinezhad et al., 2024) C. karsti 455 598 0 (5155 Wd 13 (sdomme J5 ol 5l Cuwyysyd )8 olgie 4
h S cpl cde ad Qlolid 5 (gilubia Cunyig)d Olgis & 3a8S ool 53 0 (Bpme (LS S)lon Jole (lgie &
Ol Ol ()8 loaisS laalia Golite )8, Guiman 5 )y Gl 4 LS cpl ilubia ) 9 0920 5
g0l
S s BT ()52 3)90 lotslin plod (s 13 5 S A5959Mb 9 L6 Mg (e o8 03,5 asdie (305 cpl 5
Mo ollg a8 Bad (gilwls Cavyyeyn ()8 claalis 1 ool slasr ols ddllas (0 )b ds )y K paw )
Sgy8 sl Ale SLd slaswl o (QUETCELin) (yiw oS silo ASeaME L0gs 1yl> |y (s0d5gMe o Jid LS
Rhizoctonia Alternaria alternata ssle alS s )Siles | S0 by » 2,6 s cJlé (ferulic acid)
Wianowska et ) sl esl> Lz Phytophthora infestans 4 Botrytis cinerea Fusarium oxysporum solani
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LW95gM6 g5 el 3,90 ,5 (Bashir et al., 2023a) ), San g pio 2ol b 3aio0 ol 5 ool s ol (., 2016
Diaporthe 455 ] RDE257 alus a5 aizils oyl bl s cibllas (chamta S oLS canyygyd slag, 8 Lawgs oLS )
Cosis |y olS 10 aSgaMs slame > B s 4 Periconia verrucosa «s5 ;| RDE85 4l 4 melonis
Lwgs ool Cands ol b 3aio0 cpl ol S jokay 5l SlaST 5T cldled > ege id b LS5 5l 03
H. setulosa 453 )b cisllas Cusyyeyd slag,B » b 0y Kl 5y50 ,> (More et al., 2015) -, Sen 4 550
eyl dges Wi odal Cunds (laalis o 31y S S Jlade oy iy WASY pGA/GDW wWJg b adllas ! 5
pole duuwge (590959 09,5 5l odd 48,5 o iwl) Aspergillus flavus 4565 5,60 55 sdel oty gl plp YAV
oy odd pbl s > bl o (More et al, 2015) )San 5 50 lawgs onds plocl Guizs 3 (Ilolyy (S5
Ho ey & J5 4099gds 9 J8 lise g )l 5l g8 (05 gitomme JS 0lS oo Cunyy9)> (28 syl
Lwgs ool Cawds guls 3 i o il o (FV+ pgGA/GDW) L. ampullus 4 (VYA/SY ngGA/gDW) setulosa
(Guo, 2000) 55 ..sb . Aspergillus 4 Penicillium z,6 slaasS 5,50 4> (Nagda et al., 2017) |,\Sen 4 1050
slenr Jolge adde (lie (2185 itumas 3 Slae 29000 el 4198 (slacdglio g3 b Canyi9)> slag )8 45 5,8 ()18
s (Solite (6)l3le glaog)S a4 Cuwygyd slag)B lawg ok Wy (a9)5ee w5 CLS I ook dlas S e
Cawy 9y 2B slaalis aSul a4 as g b o)y 3l lansg il ¢ aasgioMs da oS da i dassen 5 daisySI
55 2ol b ool cundy ol wbles i 1) (cadgigMé g (b luS )5 5l Sglite pdlie siuslys sudivs oyl 4D ool Cowds

Db Cillas Cunyyeyd slag) lawg 09, s GluS 5 g 56l 5,90 > (GUO, 2000)

Lalgn 9 5 05 425

w3 gn o 35290 (S5 55 ool (S (slaglh 5 £t 31 (K S 55 ol Ll & 4255 b ol
3L 09l g5 (gl (ols (sla Sig L el 2ol (sl 5 ol (seoma JS oL (55 £55 0 ) Vleis] o
S30)lge s dngi by it Jlad G (granbs Y guas | ALl 350 S oniad (Ll Gy, (sl .adl o
wlas 5l ool olasy pols adllas (3 bl o HI0ye5 1 oliun Cudl | gaaze 5 0LS Cuwyyeyd slag, B aslllas o
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285 295 00 Mol )Sdes (1392 065 9 Glnl )3 sdeme S50l Mg (39 (S 4 42l L W (geze JS 0lS
acyie bulpd ) (aese J5 LS 59y Cuy09® S oM 9 (b ClS 5 Sl ey i Slalllas
g alip ) b ol ol ©lS 5 b g Canyyg)s slag) ) ookl (lalS A8y Cogl ©jg 3 33,5 (b))
53 yuday Slalllas ¢ SlaaST T clad p3 i OluS 5 we i85 4 dogi b0 pS JLE 1l )3 (cdeme S5 sl b
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