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Persian oak decline is a distinct syndrome within the broader oak decline complex obse
Iran, marked by excessive stem bleeding and larval galleries formed by the native bt
beetle Agrilus hastulifefTo investigate this phenomenon, a comparative study was cond
on healthy and symptomatic trees across eightisitésm province wesernlran. Culturable
bacterial communities were identified using 16S rDNA sequencing. Symptomatic tissue
trees at Disease Index 5 yielded bacterial growth in 83.78% of s@mufgsficantly higher
than those from less affected trees. Bulk soil and splzere samples alsgelded greater
bacterial yields than root, leaf, or stem tissuthough bacterial community compositio
varied by site, diseased tissues consistently showed dominance of Enterobacteriacee
Bacillaceae and Moraxellaceae were more prevalent in healthy trees. Specific bacterial
Brenneria goodwinii, Serratia marcescens, ddictnneria roseaewere strongly associate
with diseased tissues, suggesting that necrosis was not due to random colon
Campylobacter jejurand an unidentified Clostridium taxon were frequently isolated from |
healthy and diseased tre@&iesefindings indicate a cleashift in themicrobiomeof diseased
trees, with Enterobacteriaceae absent in healthy tissues. Crucially, no single dominant p
was identified, supporting the hypothesis that Persian oak decline is driven by a polymi
infection.

1. Introduction

Oak decline is a global,

characterized by progressive reductions in tree Vigokorested area)

canopy thinning, branch dieback, and mortality, without &jodiversity conservation, climate regulation, and
single identified causal agent (Denmetnal, 2018). Oak  watershed protecti@hand support roughly 10% of the

regeneration, and ecosystem destabilization (Ahneadi

al., 2014; Mehrietal., 2024).
multifactorial syndrome The Zagros forests (&5

(Quercus spp.) forests dominate northern temperatenational population (Saghekalebi et al, 2013). Oaks

hardwood regions and are ecologically and economicallgprimarily Q. brantii) cover over 90% of these forests and

provide key ecosystem serdices

mi

important (Gosling, 2024). Decline is associated withfunction as keystone species through acorn production and

interacting abiotic stressors (e.g., drought, highebther ecological roles (Panagtial, 2012).Recent studies
report substantial declines @. brantii due to interacting

as woodboring insets, pathogenic fungi (e.g., biotic and abioticstressors, with severe dieback in central
and southern provinces such as llam, Fars, Kohgiluyeh,
bacteria (e.gBrenneria goodwin). These factors can act and Lorestan (Bashiri & Abdollahzadeh, 2024,

temperatures, and human activities) and biotic tgguch

Biscogniauxia mediterranea arigiplodia corticolg), and

synergistically and accelerate dieback (Goslgigal, BakhshiGanjeet al, 2024; Goslinget al, 2024). Key

2024).

Climate chang@ particularly intensified wintérspring

contributing factors include prolonged drought, rising
temperatures, invasive pathogens, lasd change, and
drought® exacerbates physiological stress and increasdasect outbreaks (Goslingt al, 2024). Human activities

susceptibility to pathogens (Nechita & Camarero, 2025such as overgrazing and unsustainable logging have
Gosling et al, 2024). Since 2009, a chronic decBne further intensified forest degradation (Mirhasheghial,

especially ofQuercus brantdi has af f ect ed 2028)anbés Zagros
forests. This decline reflects complex interactions among Affected trees commonly show bark cracking, necrotic
climatic stress, pathogens, and anthropogenic pressuréssions, stem and twig blight, bacterial ooze, discoloration,
resulting in widespread canopy dieback, reducednd evidence of woeHorer activity (Taghimollaei &
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