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Plant Disease Diagnostic Clinic 
Plant Pathology and Plant-Microbe Biology Section
329 Plant Science Building Ithaca, NY 14853‐5904


Armillaria Root Rot:  Armillaria spp. 

Introduction 
Armillaria root rot may be caused by several Armillaria spp. These were once grouped into just two species, A. mellea and A. tabescens, but A. mellea has since been separated into several species, while A. tabescens has been transferred to the genus Desarmillaria). The genus Armillaria includes species that colonize dead or dying trees and shrubs as well as some that colonize live and relatively healthy trees. (For further discussion of individual species, please see the “Mushroom Expert” entries in the references section.)
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Figure 1: Trees killed by Armillaria root rot.

Some species, including A. ostoyae can infect living trees, even relatively healthy specimens. The more parasitic species of Armillaria can infect conifers and hardwoods. Young trees as well as recently transplanted trees or shrubs are especially vulnerable. Large trees may be able to confine the fungus in infected roots and thereby survive for years, but they grow progressively weaker as roots are killed and eventually become subject to windthrow. Smaller trees may be killed much more quickly. 

Symptoms and Signs
An infected conifer in a Christmas tree plantation or landscape planting may first show symptoms of trouble with off-color foliage, and perhaps, stunted growth. Then, usually within a few months, browning of the needles and death of the infected tree occurs. Decline of a single specimen in a row or hedge can also be an early sign of Armillaria. It is important to try to diagnose that decline early to try to prevent the spread of the pathogen to adjacent trees. 
Other signs that a tree may be infected with Armillaria root rot include: poor growth, rapid decline of young trees, dead branches in the upper canopy, and clusters of honey-colored fruiting bodies growing at the tree base in autumn (Fig 2).
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Figure 2: Honey-colored Armillaria mushrooms may grow from the rhizomorphs on a decaying tree. 
Many other agents may cause the above symptoms. To check for Armillaria, gently remove the bark from the root collar area of a suspicious looking (dying) tree. Look for a dense, white "mat" of fungal tissue (Fig. 3) growing between the bark and the wood. If present, Armillaria is likely the causal agent of the tree’s decline. 
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Figure 3: A white mycelial fan found under the bark of a tree infected with Armillaria root rot. 

Disease Cycle
Armillaria spp. can live on dead material, but the more highly parasitic species can also infect living trees while they are under stress. Armillaria spp. can survive multiple years on rotten woody debris such as root systems or stumps. While growing on a dead material, some species produce vast root-like structures known as rhizomorphs, and often referred to as “shoestring” like growths (Fig. 4). 
Rhizomorphs can grow outward through the soil away from an infected tree for distances of up to 60 feet. If these encounter a suitable host, the fungus may colonize the roots and trunk base of that tree. Larger stumps support more extensive rhizomorph growth, and hardwoods may produce more rhizomorph growth than conifers. 
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Figure 4: Dead brown roots from an infected shrub (top) compared to dark shoestring like rhizomorphs below.

Once rhizomorphs contact the root system of a suitable host and begins to spread through the tissue, the infection begins to cause a reduction in growth leading to dieback and eventually death of the tree. In autumn, the fruiting bodies of the fungus will produce spores that are spread by wind and water.

Management Strategies
Armillaria is commonly found in forest stands where dead trees may be intermixed with live trees, or where trees have been weakened by a severe insect pest outbreak. Trees and shrubs stressed due to drought, defoliation, or insect injury can be particularly susceptible to Armillaria root rot.
No chemical treatments are available for use in controlling Armillaria root rot. As trees killed by Armillaria have often first been weakened by other agents, such as insects or other pathogens, anything you can do to prevent stress on the trees should help prevent Armillaria from gaining a foothold. 
Good cultural practices can also help to minimize the chance of infection. Plant trees in suitable sites, be sure to plant at the correct depth, avoid piling soil or mulch against the bark at the root collar, irrigate trees during the establishment period and during dry spells.  Avoid wounding the base of the stem. Once a small tree has been confirmed to be infected with the fungus, remove that tree and as much of the root system as feasible to reduce the amount of tissue on which the fungus can survive.  
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READ THE LABEL BEFORE APPLYING ANY PESTICIDE! Changes in pesticide regulations occur constantly. All pesticides distributed, sold, and/or applied in New York State must be registered with the New York State Department of Environmental Conservation (DEC). Questions concerning the legality and/or registration status for pesticide use in New York State should be directed to the appropriate Cornell Cooperative Extension Specialist or your regional DEC office.
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