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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, phenalics, 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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F. proliferatum

F. verticillioides
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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
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tefl-a
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tefl-a

tefl-a

tefl-a
tefl-a
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tefl-a
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PV031339

PV031340
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MN533989
GU564299
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AF160279.1
MW402108

MW402111
MN534059

MW401977
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Lophotrichus
ampullus

L. martinii

L. macrosporus

L. fimeti

Ascotricha
chartarum

A. erinacea

A. microspora

Surculiseries
rugispora
Lopadostoma
turgidum
Dicyma
funiculosa

Sarocladium
kiliense

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

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
India
Belgium

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
598

CBS535.73
CBS407.87
NHES L1706

[T]
NBRC33167 [T]

CBS 133207 [T]
CBS124.80 [T]

CBS323.86
UTFC-Rd65

UTFC-Rd301’
UTFC-Rd1301’

UTFC-RdA77
S2
CBS:155.61
CBS:377.70H

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
ITS
ITS

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
MH858004.1
MH859733.1
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Healthy Canola China CanL-10b ITS JF817256
leaf
Blood USA FMR 10426 ITS KP132606
Ficus carica England CBS 400.52 ITS KM231849
S. strictum Vitis vinifera Iran SC1107_03 ITS KF179098
Decaying wood Netherlands CBS 640.75 ITS HG965030
Triticum Germany CBS 346.70 ITS NR111145
aestivum
Acremonium Tubercularia Netherlands CBS 381.70A ITS HF680219
parvum vulgaris
A. pilosum Soil Netherlands CBS511.82 ITS HF680226
Soil Netherlands CBS 124.70 ITS HF680228
A. sclerotigenum | Clinical sample France CBS:124.42 ITS FN706552.1
Apple fruit China BAFSCH ITS KJ194115.1
Cosmospora Tilachlidium Korea CBS 301.38 ITS DQ286652.1
butyri butyri
Aoldl LY Jaus
&igS Ol sguiS alos asl 33 lwd o 5lowd
3] o3 S
Hyphodontia Rosa Iran UTFC-Rd35 ITS PQ869267
setulosa damascena
R. damascena Iran UTFC-Rd36 ITS PQ869271
_ Spain AH31879 ITS GQ259417.1
_ Spain PH5105 ITS GU461313.1
- USA HHB-6891-Sp ITS KP135382.1
Bjerkandera Pyrola Russia isolate 2 ITS MH270625
adusta rotundifolia
_ Austria isolate 2 ITS AF455440
Fraxinus Sweden isolate r8.4 ITS FJ228211
excelsior
Ascorhizoctonia Cupressus Iran CSE148 ITS KT024986
sp. sempervirens
Tricharina gilva Achilea sp. Iran A5T2 ITS 0Q274960
Phylloporia Populus sp. Uzbekistan TASM: YG-J5 ITS MT526344
yuchengii
Phylloporia tiliae ~ Wood China Cui 11306 ITS MF410325
Athelia bombacina = Pear fruit China XLAB ITS MH201277
Pear China HGAB ITS MH201276.1
Coprinellus - France CNRMA10.949 ITS KP132301
domesticus
C. domesticus - Netherlands CBS:175.49 ITS MH856480
Coriolopsis gallica - France CBS:429.34 ITS MH855593
_ France CBS:547.50 ITS MH856754
Eremothecium - USA - ITS AY046216.1

gossypii



YoV ohiKas 5 LT/ o) 40 stozmo S5 obS cawyy9 0 LT g6 (B 0 B AdgiadlE g LS sl (kg — (ools)

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 MH861658
_ 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-o JX280540.1
nivale
Petriella setifera Oak wood Poland CBS_385.87 ITS AJ784399

5 ..\).))f ) tefl-a 9 ITS-rDNA u..oy) ‘_5_>19: wl.w‘ 29 u.:‘))l.u d9l§‘9 )1 odl&iwl l) L&sdu‘» w‘)ﬁ
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i8)S )18 65 cnl sl
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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

93| @ UTFC-Rd 264
9 [l @ vTFC-RA 262

Fusarium globosum sirain CBS 120992 MW40I1998
82 || Fusarium figifurei strain CBS 195 34 MW402111
o Fusarium figifuroi strain NRRLIZ566 AF160279.1

81 ! Fusarium figikurei strain CBS 186.56 MW402108

—
0.05

2 Microdochium nivale strain 10106 JX280540.1

o ale W s teflea o5 caseilSss g il it polol s MEGA 38l 53 5 Jlois] Slis e & o s i slod )i =Y JSud

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 ,K0u8G 5 ITS-IDNA Logis anb Lol s 4365 93 ol 248,51, L. martini

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

® Rd45
® R

@ R4I3

Lophetrichus ampullus culture CBS:291.52 MHS68574.1

- Lophotrichus martinii OW982981.1

9

o

m

]

Lophotrichus_jfimeti strain GC-8 ON413887.1

Lophotrichus martinii culfure CBS:326.50 MHSE56648.1
Lophotrichus martinii culture CBS:292.52 MHE57042.1
Lophotrichus macrosporus culture CBS:379.78 MH861152.1
Lophotrichus_fimeti CBS 129.78 NR 154109.1

Lophomichus macrosporus CBS 662.71 LM632423

/N Petriella setifera CBS 385 .87 AJ784300

—

01

i 5 4l 1) 3 ITS-DNA ol 555855 I ooled 52 5 MEGA 3l 5 5 Jlasl p5lis gy &0 015 asp ol € JSb

0905 & bgsye 0 1y dliel og)S o aill leie & (Jb g cdio) Petriella setifera (AJ784399) «o3 5l <l ulus 4 Lophotrichus

WS o At |y 54850 ol )3 ol Cowd 4wy 9,3 2)B sloaslin 95 (clmoply ilons 039l Lo S e 5 ¢ iaslize]
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(50 JS8) Jlaasl g5lis by & 5 ITSTDNA oy sl JIg olol 1 01 sy oyl 5
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-RAI258
57 | Ascotricha chartarum strain B4F EX246917

@ UTFC-RA716

Ascotricha chartarum strain B4C KX246915

@ LUTFC-R450

Ascatricha chartarum strain CBS 234.97 KF593284

495: Ascomricha microspora voucher NHES L1706 MFS05818
Surciliseries rugispora LCI146763

Ascotricha erinacea isolate 598 KT224876

a3

a4

100 | Ascofricha erinacea strain CBS 535.73 KF803285

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 51 ¢l s 4 Dicyma alas o3 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
sl @ wrFC 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 asude |y 34850l )3 odel Cawd ) Canyy9)0 2B sla wlis 55 clwo pld 3l 00 03,91 oS e 55 il g0l 4
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Lophotrichus ampullus R.K. Benj., Mycologia 41(3): 347 (1949)
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