DOI: 10.22034/ijpp.2024.2021016.440 FRO-YON AToY e /¥ eyt 08 sl / ALE slns s

. Z. X s s . .2
Olpl gk sla e 5o I3 golan Lol en slaz U g 0nd sb5)l 5 pluls
P S s gaie 5" Slho g ols TGl e geans s T plao ol g 3 S e

OFFONE 2oy eyl VETANTY sl s )

o.l,s.?

S e 33 (6 slo (43I aas 55 N pd o Ogmne Wi 5 Ol s SR Ol s o5 e (QUETCUS SPP.) b sy i g S
i Gl s (s pKetr 5 b 4 sate e JLSKES 5 S5k alS e Sl eedl iy ol Bl 8 4 a5 b bk UGS
b (bl 053 S 5 o) cSKontnm b (md 90 55,85 & e olow pl el 4Bl BIHL G o pimen 5 0 S5
oo a4 Gded pl Gl Jases oS b g odi) Julge b Ol s g sdoes CulB) 5 Jels SO 51 S0 g5len 58 0 Jle L
Ol 35 Olws S Ol (Ml olzile S Jold 08 Ol ke 55 JU3 (golew 4 bgh 053 Ol Condy 2T
J‘ Uﬁ: U_,-B.'vﬂ Ui‘ LS‘J'.' CJ; rbu‘ \f'\— \f" 6\.&;}‘.‘« ‘} BL) 6)&.3 d‘l| b e|,o.h 6&@)6 @L,.L.;. 3 ¢L’.....l§ 3 6}5,0
0391 oy L 3l Jgene sl By, 5l esliinl b 2,8 sbaalis (Laasls 5 a5 ) bgh 0l s o d1 lacdl 51 gl pai s
@l Lad gLk wliz,B slads 5 wld Cou, Sliv 5l elil b oedkd luldar Slen Jalge g 5 2l el
42U B-tubulin 5 ITS-IDNA «xb Jig olal » 2550 s3T5 5 Josn g, 5l eslial b ()6 slaals (S50 4 50
s N plulid ilem b ol pon glag U Olse 4 Obolarina persica , Biscogniauxia mediterranea «,5 ss .43
T8 fard e 5 Ol ) Okl 3 B mediterranea « 4 Eord ey 45 35 Dgliie anlllas 350 LSkl 55 g U pl
99 J‘J‘J" W K] ‘bjl.a QL’(&): S ‘)LF.: 6)‘.«.:3 U_..:.«..b‘g U‘-"J’i ‘_3.:2.71-3 w_‘ @\.“4 e sdalin (3&:_‘ Qb‘ P O perSica
$Losls oS JooSS addllas cpl bl i 5 cpdy Ar3 o DL addllas 5 50 slallil 55 1, O. persica s B. mediterranea « 5
IS a e bk ;;;ﬂ b Gy 5 il gLObul o B s Sl ol 5T S p Eord 3550 53 397 g8 39w L
Mbda andlao 3,40 ";.LL.&

Ol Ol mye S 5 oL (55,5188 0 uSKEls (LS il g lon 09 8 4 ok L1,1 Iyl ki) anats (5 53 Al 5 (25w
nsafaie@modares.ac.ir : sy ;S cos (SLKe J g™

Ol DI e S 5 oS (555 5LES 0SS ( (ALS plid(sobom 09 5 (5S> (5ol )

Ol OV« phe S 5 olRENS ((65,9LES 0S5 ( ALE il lo 05 8 HLls ¥

Ol O (835858 s 5 pisel (Dl Olojle 528 &1 5 b K Slidon s go 53l ¥

O (359U s 5 5ol (i Olajlu oliile S Slul (aeb mbio 5 (5550W8 Siigel 5 Sl 35 50 sbokal ¥

Ol pl O ke S 5 oSS (65,5558 0uSKiils (ALS i low 05,8 lskl O


mailto:nsafaie@modares.ac.ir

Iran. J. Plant Path., Vol. 59, No .3, 2023: 235-251

DOI: 10.22034/ijpp.2024.2021016.440

Research Article
Identification and evaluation of the prevalence of fungi associated with charcoal
disease in oak forests of Iran

H. Golafrouz?, N. Safaie**2, S. M. Zamani®, D. Safaee* and M. Karimi Jashni®

(Received: 16.02.2024; Accepted: 16.08.2024)

Abstract

Oaks (Quercus spp.) are among the most important trees in the forests of Iran and worldwide. Over the
last decade, oak charcoal disease (OCD) has become more common in numerous forest areas in the Zagros
and Hyrcanian regions, largely due to reduced rainfall and drought stress. The oak charcoal disease causes
local or systemic necrosis, wilting, and even death of infected oak trees. In addition, there is a complex
interaction between trees and biotic and abiotic environmental factors. This study was conducted in 2021-
2022 on oak trees in seven provinces of the country, including Khuzestan, llam, Lorestan, Kurdistan,
Khuzestan, Isfahan and Golestan, to analyze and determine the current status of oak charcoal disease and
associated fungal species. For this purpose, samples of diseased bark (from trunk and branches) of Quercus
spp. trees were collected, and fungal isolates were recovered from infected wood tissues using the usual
methods and then identified morphologically. lIdentification of the fungal isolates was confirmed by
sequencing the fungal ITS-rDNA and R-tubulin gene. The results showed that the most prevalent fungal
isolates of OCD in the samples were Biscogniauxia mediterranea and Obolarina persica. The prevalence of
these fungi in the studied provinces varied, with the highest prevalence of B. mediterranea in Lorestan and
the highest prevalence of O. persica in llam. The results of this study complemented the relatively limited
data on the prevalence of each fungal pathogen of OCD in different provinces. In addition, the current status
of oak infection in each studied region was clarified.
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Table 1. The geographical location of the studied sites of oak charcoal disease in seven provinces of

Iran: llam, Khuzestan, Kurdistan, Kermanshah, Lorestan, Markazi and Golestan.

Geographic coordinates

Areas City-Province Elevation (Meter) (Northern Latitude)
Visian Chegini  Lorestan-Khorramabad 1120 N33° 31.885' E47° 59.833'
Shourab Lorestan-Khorramabad 1627 N33° 20.264' E48° 14.391"
Mele Shabanan  Lorestan-Khorramabad 1409 N33° 30.962' E48° 11.323'
Gardan Tagh Khuzestan-Izeh 966 N32° 03.521' E49° 44.270'
Seydun Khuzestan-Izeh 1533 N32° 07.375' E49° 44.212'
Dalahoo llam 1556 N33°41.970' E46° 24.262'
Manesht llam 1934 N33° 40.588' E46° 27.736'
Bisotun Kermanshah 1815 N34° 23.221' E47° 17.437'
Darbadam Kermanshah 1730 N34° 01.447' E46° 25.870"'
Sarpol-e Zahab  Kermanshah 1645 N34° 48.508' E45° 98.376'
Javanrud Kermanshah 1790 N34° 81.293' E46° 50.519'
Kale Zard Kermanshah 1400 N33° 85.189' E46° 98.101'
Marivan Kurdistan 1300 N35° 47.050' E46° 11.214'
Shazand Markazi-Arak 1015 N33° 83.695' E49° 34.693'
Golestan Golestan 1376 N37° 18.427' E55° 40.290'
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Figure 1. Images of sampling sites and the occurrence of oak charcoal disease in oak forests of Iran
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Table 2. Frequency of trees affected by oak charcoal disease and isolation rate of Biscogniauxia

mediterranea and Obolarina persica as associated fungi from oak trees in the studied sites
Biscogniauxia mediterranea

Obolarina persica

Frequency Incidence Frequency Incidence

Province City Host Total n=(10) (%) Total n=(10) (%)
Lorestan Visian Chegini Quercus brantii 6 60 0 0
Lorestan Shourab Quercus brantii 0 0 2 20
Lorestan Mella Shabanan  Quercus brantii 8 80 0 0
Khuzestan Gardan Tagh Quercus brantii 2 20 0 0
Khuzestan Siedun Quercus brantii 1 10 0 0
Ilam Dalahoo Quercus brantii 2 20 7 70
llam Manesht Quercus brantii 3 30 0 0
Kermanshah  Bisotun Quercus _ brant_u ) 20 0 0

Quercus infectoria
Kermanshah  Darbadam Quercus _ brant_u 0 0 4 40

Quercus infectoria
Kermanshah  Sarpol Zahab Quercus brantii 1 10 0 0
Kermanshah  Javanrud Quercus brantii 3 30 0 0
Kermanshah  Kale Zard Quercus brantii 1 10 0 0
Kurdistan Marivan Quercus _ brant_u 3 30 0 0

Quercus infectoria
Markazi Shazand Quercus brantii 1 10 0 0
Golestan Golestan Quercus 1 10 0 0
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Fig 2. Biscogniauxia mediterranea, a-Ascus and ascospores, b-Seven-days colony of fungus on PDA, c-
Ascospore, d- Ascospore with straight germ slit, e-Stroma surface and prominent ostioles of perithecia

(Bar: 1mm), f-Lateral view of perithecia (Bar: 1mm).
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Figure 3. Obolarina persica, a- Ascospore of Biscogniauxia mediterranea next to Obolarina persica b-
Seven -days colony of the fungus on PDA c- Ascospore d- ascospore with sigmoid germ slit e- Stroma

surface and sunken ostioles of perithecium (Bar: 1mm) f- Lateral view of perithecia (Bar: 1mm).
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Figure 4. Bayesian phylogeny tree based on the sequence alignment of the ITS-rDNA region and
constructed with MrBayes software resulting from comparing the sequence of Biscogniauxia mediterranea
sample from Iran and the sequences deposited in NCBI. The scale of 0.01 shows the expected substitution
of nucleotides and the tree is rooted using Xylaria longipes and Annulohypoxylon squamulosum species.
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Figure 5. Bayesian phylogeny tree based on the sequence alignment of the ITS-rDNA region and tub2
constructed with MrBayes software resulting from comparing the sequence of Obolarina persica
sample from Iran and the sequences deposited in NCBI. The scale of 0.01 shows the expected

substitution of nucleotides and the tree is rooted using Xylaria longipes and Annulohypoxylon

squamulosum species.
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