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Summary

The objective of the present study was to isolate and characterize of fungal species from Persian oak trees rhizosphere in
Zagros forests, [lam province (Iran). For this purpose, sampling was performed from different regions of the above-mentioned forests
during 2014-15. The serial dilutions of soil suspensions were cultured on Water agar (WA 2%), Potato dextrose agar (PDA), and
Malt extract agar (MEA) media. Fungi were purified by transferring single hyphal tips on PDA medium. At the first, the fungal
isolates were identified using their morphological features. To confirm the morphological identification and taxonomic position of
the isolates, molecular studied and phylogenetic analyses were then carried out using amplification and sequencing of ITS region of
ribosomal DNA. Finally, the species Mortierella alpina, Penicillago nodositata, and Trichocladiumjilongensis were identified based on
morphological characters and molecular studies. These species were described and reported as new records for the mycobiota of Iran.

K eywords: Morphology, Mortierella alpina, Penicillago nodositata, taxonomy, Trichocladiumjilongensis
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Fig. 1. Mortierella alpina isolate 19R3:"A.10-d-old colony on PDA under darkness at 25 °C, B. 3-d-old colony on
MEA under darkness at 25 °C, D. Sporangium, E. Chlamydospores, F. Sporangi ospores.
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Fig. 2. Penicillago nodositata isolate 70B6: A & D. Upper side and Backside of 7-d-old colony on CYA, respectively
under darkness at 25 °C, B & E. Upper side and Backside of 7-d-old colony on MEA, respectively under darkness at 25
°C, C & F. Upper side and Backside of 7-d-old colony on MA, respectively under darkness at 25 °C,

G & 1. Conidiophore, metulae and Phialide, J. Conidia.
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Fig. 3. Trichocladium jilongense isolate 24R1: A. 14-d-old colony on OA under darkness at 25 °C, B. 10-d-old colony
on PCA under darkness at 25 °C, C-E. Conidia, F. Conidiophore and conidiogenous cell.
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Table 1. Fungal species used in the phyl ogenetic analyses (species identified in the present study arein bold.)

Taxon Strain GenBank accessions Reference
Botryotricum peruvianum CBS 460.90 KX976623 Wang et al. 2016
Botryotricum atrogriseum CBS 130.28 KX 976589 Wang et al. 2016
Botryotricum piluliferum DTO 194-F7 KX 976599 Wang et al. 2016
Mortierella alpina 22B1 KY825121 Thisstudy
Mortierella alpina 25B1 KY825124 This study
Mortierella alpina 20B4 KY825117 This study
Mortierella alpina 19R3 KY825123 This study
Mortierella alpina 20B1 KY825119 Thisstudy
Mortierella alpina CBS527.72 MH860553 Yadav et al. 2014
Mortierella alpina CBS 384.71C MH860175 Yadav et al. 2014
Mortierella amoeboidea CBS 889.72 JX976073 Yadav et al. 2014
Mortierella indohii CBS 220.72 MH860454 Yadav et al. 2014
Mortierella indohii CBS528.75 JX976044 Yadav et al. 2014
Mortierella wolfii CBS 209.69 JN943805 Yadav et al. 2014
Mortierella ambigua CBS 450.88 JX976067 Yadav et al. 2014
Mortierella ambigua CBS521.80 JX976120 Yadav et al. 2014
Mortierella beljakovae CBS123.72 MH860410 Yadav et al. 2014
Mortierellalignicola CBS 207.37 JX 976095 Yadav et al. 2014
Mortierella zychae CBS 16.52 JX975979 Yadav et al. 2014
Mortierella zychae CBS 102879 JX976074 Yadav et al. 2014
Mortierella parvispora CBS311.52 JX976076 Yadav et al. 2014
Penicillium paneum CBS 465.95 HQ442349 Houbraken et al. 2010
Penicillium crustosum CBS 115503 MHB862985 Visagie et al. 2014
Penicillium crustosum CBS499.73 MHB860760 Vuetal. 2019
Penicillium expansum DAOM 215350 JIN942855 Schoch et al. 2012
Penicillium expansum NRRL 976 FJ463031 Cabarias et al. 2009
Penicillago nodositata CBS 333.90 KC790403 Visagie et al. 2013
Penicillago nodositata 70B6 K'Y 950243 Thisstudy
Penicillago nodositata FMR 15296 LT899787 Guevara-Suarez et al. 2019
Trichocladium seminis-citrulli CBS 143.58 MH857728 Wang et al. 2019
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Trichocladium acropullum CBS 114580 JX280763 Wang et al. 2019
Trichocladium amorphum CBS 127763 LT993628 Wang et al. 2019
Trichocladium arxii CBS104.79 MH861178 Wang et al. 2019
Trichocladium griseum CBS119.14 KM655328 Wang et al. 2019
Trichocladium griseum CBS 164.46 MH856152 Vuetal. 2019
Trichocladiumjilongensis CBS195.87 LT993643 Wang et al. 2019
Trichocladium jilongensis 24R1 K'Y 950240 This study

94| Trichocladium griseum strain CBS 164.46

100| ' Trichocladium griseum strain CBS 119.14

Trichocladium jilongensis isolate 24R1
P 74! Trichocladium jilongensis CBS 195.87
Trichocladium amorphum CBS 127763

808 Zrichocladium seminis-citrulli CBS 143.58
Trichocladium arxii CBS 104.79

58 56Y— Trichocladium acropullum CBS 114580
100] Botryotrichum murorum strain DTO 324-G9

Botryotrichum murorum strain DTO 333-E6

88| Botryotrichum atrogriseum stram CBS 130.28

100 Botryotrichum atrogriseum strain CBS 604.69

Botryotrichum peruvianum strain CBS 460.90
58|] Botryotrichum piluliferum strain CBS 105.14
90! Botryotrichum piluliferum strain CBS 654.79
— Chaetomium elatum strain DTO 333-E9
94 Chaetomium globosum strain CBS 666.82
100V chactomium globosum strain DTO 134-D9
Penicillago nodositata strain FMR 15296

IOOI Penicillago nodositata strain CBS 333.90

Penicillago nodositata isolate 70B6

100 |— Penicillium paneum strain CBS 465.95
9

6| Penrcillium crustosum strain C2-5 10

100 iy .
Penicillium crustosum strain CV241

82\ | Penicillium expansum strain DAOM 215350
100Y penseilium expansum strain NRRL 976

| Stemphylium vesicarium strain CBS 191.86

—_— 100! Stemphylium vesicarium strain CBS 124749
20

Maximum  ys5, b Ascomycota asLs 4 3l al,1 YA (6l ITSTDNA a>b 5l oo blozwl Siasjeld sles Ly —F JSi
GS wwd e L 1, 1SS Ve o ) Bootstrap Jlaae azls e oYL slacl Mega 6.0 l38le 5 5l eolat.l L Parsimony

el odls Gl )5 09,8 ylgie 4y Stemphylium vesicarium
Fig. 4. The parsimonious tree inferred from the ITS-rDNA sequences of 28 taxa belong to Ascomycota using Mega 6.0

software. The numbers in front of the nodes show the bootstrap values from 1000 replicates. The ITS sequence of
Stemphylium vesicarium was used as out group.
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Mortierella alpina isolate 22B1

Mortierella alpina isolate 25B1

Mortierella alpina isolate 20B4

Mortierella alpina isolate 19R3

Mortierella alpina isolate 2081

Mortierella alpina strain CBS 527.72

- Mortierella alpina strain CBS 384.71C
Mortierella amoeboidea strain CBS 889.72
Mortierella antarctica strain CBS 196.89

100 I';’vfom'eft'f]a indohir strain CBS 220.72
Mortierella indohii strain CBS 528.75

Mortierella wolfii strain CBS 209.69

100 Is\ffon’fk:'ft'ﬂa ambigua strain CES 450.88

100 Mortierella ambigua strain CBS 521 .80

Umbelopsis nana strain CBS 373.67

4:’1{0;1!&{8}!3 beljakovae strain CBS 123.72

Mortierella lignicola strain CBS 207.37
|Momk?reﬂa zyechae strain CBS 16.52
100 'Mortierella zychae strain CBS 102879

Mortierella parvispora strain CBS 311.52
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