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Detection of Biscogniauxia mediterranea, the causal agent of charcoal
rot disease on oak trees in Arasbaran forests and evaluation of its
pathogenicity on oak under glasshouse conditions

S. Ghasemi-Esfahlan', M. Arzanlou?” and A. Babai-Ahari®

(Received: 14.12.2015; Accepted: 10.3.2016)

Abstract

The new emergining charcol rot disease of oak is a seirous threat for oak forestes in Iran. Biscogniauxia
mediterranea has been determind as the cause of charcoal rot disease on oak, in Zagros region. However,
there is no data available on the incidence of this disease in Arasbaran forests. With this research, we aimed
to detect the causal agent of charcoal disease in the Hatam-Baig and Kaleibar regions in Arasbaran forests,
Iran. Towards this aim, samples were collected from truck and branches of oak trees with dieback and
decline symptoms as well as healthy oak trees in the region during June and September 2014. In total 14
isolates belonging to the genus Biscogniauxia were recovered from symptomatic and healthy oak trees. The
isolates were identified as B. mediterranea using previously designed species-specific primer set for the ITS-
rDNA region. Asexual morph of the species was developed on MEA culture medium. Sexual structures were
not observed under natural conditions and efforts made to induce the sexual structures of the species in
laboratory conditions were unsuccessful. The results of pathogenicity assay on two-years oak trees (Quercus
macranthera), revealed that all of the isolates tested in this study were pathogenic under greenhouse
conditions. This is first report on the detection of charcoal rot disease of oak trees and identification of the
causal agent in Arasbaran forests.
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Table 1. List of Biscogniauxia mediterranea isolates recovered from oak trees in the Kaleibar and

Meshkinshahr regions.

(Sampling site) s, 5 4 saiailais

(Tissue) <L (Isolates) laala>

(Meshkinshahr) ¢ K
(Meshkinshahr) ¢ K
(Kaleibar) ,.Js
(Kaleibar) ,.Js
(Kaleibar) ,.Js
(Meshkinshahr) ¢ K
(Meshkinshahr) ¢ K
(Kaleibar) ,.Js
(Kaleibar) ,.Js
(Kaleibar) ,.Js
(Kaleibar) ,.Js
(Kaleibar) ,.Js
(Kaleibar) ,.Js
(Kaleibar) ,.Js

(Trunk and branch) «=Ls 5 45 CCTU135
(Trunk and branch) «=Ls 5 45 CCTU 110
(Trunk and branch) «=Ls 5 45 CCTU 148
(Bark) ¢ 5 CCTU 111
(Trunk and branch) «=Ls 5 45 CCTU 112
(Bark) o 5 CCTU 114
(Trunk and branch) «=Ls 5 45 CCTU 115
(Trunk and branch) «=Ls 5 <3 CCTU 116
(Bark) o 5 CCTU 141
Bark) ¢ 5 CCTU 116
(Trunk and branch) «=Ls 5 45 CCTU 117
(Bark) o 5 CCTU 147
(Trunk and branch) «=Ls 5 <3 CCTU 118
(Trunk and branch) «=Ls 5 <3 CCTU 144
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Figure 1. Biscogniauxia mediterranea. a: seven-days old colony on MEA. b: conidiophores and conidiogenus
cells. c: conidia. d: crossing of isolates on oak twig water agar (OWA). Scale bars =10 pm.
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Figure 2. Molecular identification of Biscogniauxia mediterranea isolates using species-specific primer set (Bmf

/ Bmr). L: Ladder. 1: Positive control (Ilam region), 2-8: B. mediterranea isolates from Arasbaran region, 9.

Daldinia sp., 10: Penicillium commune, 11: Nigrospora oryzae and 12: Negative controls without DNA.(band

size= 400bp).
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AF163035 Xylana hypoxylon CBS 499 BO

JUEOTA01 Biscogniausia cilriformis WM 128
AJ300416 Biscogmiauxia simplicior isalate BTIC

KU739140 Biscogniauxla meditaranea corv 135 Arasbaran Iran
KUTI8142 Biscogniauxia meditamanaa eerp 144 Arasbaran fran
KF350388 Blscogniauna mediteransa isolate Ohu 158

EFO026134 Biscogniasa mediterranga isolata 147

KMZI6787 Biscognlauxia mediteranea voucher CBS101016
GO3TT480 Biscognisukia meddsrranaa sirain SGSGE0

KTBI3I762 Blscogniauda mediteransa strain Gall 4

AJ390413 Biscogniauxia medibarranea isalata BTIC H H H H
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Figure 3. Bayesian inference phylogenetic tree of Biscogniauxia spp. using sequence data from ITS-rDNA
region. The tree was rooted to Xylaria hypoxylan. Bar indicates number of expected changes per site. Sequence

data for the isolates with CCTU code were generated in the present study.
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Figure 4. Inoculation of black oak saplings (Quercus macranthera) with Biscogniauxia mediterranea: a: two
years old oak saplings before inoculation. b: cutting of bark with scalpel. c: placing fungal block on the wound.

d: covering lesion with parafilm.
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Figure 5. Vascular necrosis and discoloration of the wood in oak trees (Quercus macranthera) three months
after inoculation with Biscogniauxia mediterranea isolates. a: control test (no symptom). b: cross section
through wood at inoculation point. c: longitudinal section through wood.
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Figure 6. Comparison of the mean lesion length caused by three Biscogniauxia mediterranea isolates (1= CCTU
135; 2= CCTU 148; 3= CCTU 147; 4= control) on oak trees (Quercus macranthera), three months after

inoculation. Mean lesion length is based on three replicates per isolate. Means followed by the same letter are
not significantly different (P<0.05). Bars represent standard error of the mean.
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