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Relationship between dieback of Persian oak (Quercus brantii) and
apparent and latent infection of Biscog*niauxia mediterranea in Zagros
forests

D. Safaee'’, S.A. Khodaparast?, M. Mirabolfathy®, and S. Mousanejad*

(Received: 31.7.2016; Accepted: 31.12.2016)

Abstract

In field surveys of charcoal disease of Persian oak (CDO) trees caused by Biscogniauxia mediterranea in
Iran, the fungal stroma-bearing (apparent infected) oaks have been regarded as infected trees. However, this
disease has a latent phase that its ignoring leads to wrong estimations. Therefore, this research was
performed to estimate percentage of latently infected oak trees and dieback related to the disease. Oak trees
were sampled randomly to isolate fungi from inner bark in two regions of Zagros forests. Also altitude,
diameter at breast height (DBH), crown diameter, CDO sign (fungal stroma), dieback severity (DS), severity
of leaf loss by insects (SLLI), fire damage (FD), sign of damage by bark beetles (BB) and wood-boring
insects (WBI) were recorded during sampling. The isolates of B. mediterranea were identified by
characteristics of anamorph and teleomorph states and species specific primers (MED1-MED?2). The results
reveal that all oak trees have more or less dieback symptoms. Latent infection of causal agent of CDO
occures in 12% of sign free oaks equivalent to 10% of all examined oak trees. Approximately, 16.7% of
evaluated oaks tress has sign of CDO. On the whole, 26.7% of oaks have latent or apparent infection of B.
mediterranea. CDO correlates positively with DS, FD, DBH, SLLI, BB and WBI, and negatively with
altitude and crown diameter. The dieback severity of infected oaks with B. mediterranea is more than that of
non-infected ones. Moreover, dieback severity of oak trees having apparent infection is more than that with
latent infection.
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Table 1. Characteristics of sampled and inventoried sites in Zagros oak forests in Kermansh province

Site County Geographic Main Other woody species Altitude Slope Mean
position woody (m) faced to annual
species precipitation
(mm)”
Cheleh Gilan-e N:34 Quercus Amygdalus spp., Acer 1200-  Southwest 4325
Gharb 05.619 E:46 brantii monspessulanum, 1450
05.233 Pistacia spp.
Bisuton Harsin N:34 Quercus Acer monspessulanum, 1400-  Southeast 400.6
protected 23.283 E:47 brantii Amygdalus spp., Cerasus 1970
region 17.539 microcarpa, Crataegus

spp., Pistacia spp.

o S 355l 5 oo WS il oKl Slel elid 5 5 4 O gtemn o Cbli> 5 ala gble Al Ve SuLL (o Sle *
QY BAYAY Jle 5 G S ae bl 4 LaslKeny!

* Ten year(2003-20013)-mean annual precipitation of Cheleh and Bisuton protected region obtained from weather

stations of Gilan-e Gharb and Sararood, the nearest stations to the sites, respectively.
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Table 2. Scales used for estimation of oak trees dieback, and leaf loss caused by insects in the sampled and

inventoried sites.

Percentage of crown Rate of crown dieback”

Percentage of leaf loss Rate of leaf loss caused by

dieback” caused by insects” insects
0 0 0 0
<5 1 <5 1
>5to0 20 2 >5t025 2
>20 to 50 3 >25 to 50 3
>50 to 80 4 >50 to 75 4
>80 to 100 5 >75 to 95 5
100 6 >95 to 100 6

Kirists & Freinschlag 2012) SHi 3 5 e S Jisy ol o

.(Hosking & Hutcheson1993) {suls 5 KSuls oy, ol o

* According to Kirists & Freinschlag 2012.
** According to Hosking & Hutcheson1993.
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Table 3. Status of apparent and latent infection of oak tress to Biscogniauxia mediterranea in the surveyed sites

in Zagros oak forests in Kermanshah province, Iran.

Site County Number of oak Number of oak trees lacking stromata of
trees having B. mediterranea
stromata of B. Number of oak trees from Number of oak trees from
mediterranea which B. mediterranea was which B. mediterranea was
isolated not isolated
Cheleh Gilan-e Gharb 3 2 10
Bisuton Harsin 2 1 12

protected region
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Fig 1. Biscogniauxia mediterranea; a: Conidiophore and conidia produced on oat meal agar (OMA) culture, Scale
bar =4 pm; b: Ascus; c: Ascospores, Scale bars for b and ¢ =10 pm.
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Table 4. Correlation coefficients between oak charcoal disease incidence and surveyed factors in the sampled and
inventoried sites, Cheleh and Bisuton protected region

Dieback Fire Sign of bark Signof  Leafloss Diameterat  Crown Altitude
severity damage beetles loss wood- caused by breast diameter
boring insects height
insects
Oak charcoal 0.33* 0.34* 0.28 0.19 0.09 0.06 -0.21 -0.15
disease
incidence
Adlgn s et ) 5 /00 e 3 S (S5 g 5T SaSis e Sl Sees ol 5 hais %

*Only correlation coefficients of dieback severity and fire damage are significant at the 0.05 and 0.1 level, respectively.
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Table 5. Dieback severity among oak trees infected by charcoal disease and non-infected ones in the surveyed

sites
Site Infection state Dieback severity (0-6)
Low* Medium High
(0-2) 3) (4-6)
Bisuton protected region Infected to B. mediterranea (1)** 1 1
Non- infected to B. mediterranea 9 1 2
Cheleh Infected to B. mediterranea 1) 0 3+(1)
Non- infected to B. mediterranea 4 2 4

il e (Freinschlag 2012

Al e Olg (ST hils bl Ol 53 slaws Lls 13 5l 53 &S Ll 5 el b ot s sldas Jpdor s slaslies

*Categories (low, medium and high) are based on dieback severity scale (0-6) (Kirisits & Freinschlag 2012).
**Numbers inside the table are the number of oak trees and those in brackets are the number of oak trees having the

latent infection.
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Fig 2.Reaction of species-specific primers (MED1&MED2) of Biscogniauxia mediterranea against DNA extracts
from14 isolates of fungi isolated from oak inner bark including three isolates having anamorph (Conidiophore
and conidium) of B. mediterranea (Lanes 4, 6, 10 with 377bp band), seven isolates having different anamorph
from that of B. mediterranea (Lanes 2, 3, 5, 7, 8, 9, 11), and four isolates lacking anamorph on OMA (Lanes 12,
13, 14, 15); Lanes 1 & 16 are positive ( DNA extract of a known isolate of B. mediterranea with 377 bp band) and
negative controls respectively; Molecular weight marker of 100 bp (M).
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