
Forest Health Protection Rocky Mountain Region  •  2011

Introduction to Wilt Diseases
Disruption of water-conducting tissues

In a healthy tree, water in the soil enters roots and is trans-
ported through vessels or tracheids in the xylem to leaves. Wilt 
diseases disrupt this flow of water in the xylem, thus causing 
leaves to wilt. These diseases result from pathogen activity in 
the vessels or tracheids. Wilt pathogens are parasites that can 
move through the vascular tissue of trees. The pathogens can 
include fungi, nematodes, bacteria, or other micro-organisms.

The means of water disruption vary and are often not com-
pletely understood. In hardwoods, living parenchyma cells 
may balloon into vessels as a defense response to pathogens, 
resulting in vessel blockage. Pathogens may directly block 
water flow or cause air bubbles by damaging cell walls in the 
vessels or tracheids that disrupt water transport. Some wilt 
pathogens produce toxins that damage host cells or produce 
enzymes or other chemicals that disrupt flow. Pathogens can 
invade and kill the living parenchyma cells in the xylem tissues 
that are associated with water transport, thus disrupting flow. 
Any of these means can result in the typical wilt symptoms.

There are several wilt diseases in the Rocky Mountain Region (table 1). Some of the more damaging and/or com-
mon wilts in the Region are included in this table, but other wilt diseases may occur.

Table 1. Comparison of some more damaging and common wilts in the in the Rocky Mountain Region.

   Type of  
 Wilt Pathogen organism Common tree host

Dutch elm disease Ceratocystis ulmi Fungus Elm; most damaging on native elm 
  (Fig. 1)
Verticillium wilt  Verticillium albo-atrum,  Fungus Several hardwood genera 
  (Fig. 2) V. dahliae
Oak wilt Ceratocystis fagacearum Fungus Oaks; most damaging on red oak group 
  (Fig. 3-4)
Pine wilt disease Bursaphelenchus Nematode Pines and other conifers; most 
  (Fig. 5) xylophilus  damaging on exotic pines
Black stain root Leptographium wageneri  Fungus Pinyon 
  disease  var. wageneri 
  (Fig. 6)

Signs and Symptoms—Signs are microscopic for many of the wilts. Therefore, microscopic examinations, isola-
tion of the pathogen on agar media, or other laboratory tests are often the best ways to identify the causal organ-
isms.

The common name for these diseases, “wilts,” comes from the typical wilt symptoms that are attributed to 
drought stress, including drooping leaves and branches. The wilting leaves fade to yellow, then to brown, and then 
die. Depending on the disease, leaves may be shed or remain on trees. In some cases, wilting and yellowing of in-
dividual branches and branch mortality may occur (figs. 1-6). Tree mortality is common with these diseases. Trees 
with wilt disease may appear healthy when soil moisture is high and then suddenly wilt and die during hot and dry 
periods. Vascular discoloration in the new sapwood is a common symptom of many wilt diseases.

Figure 1. Crown wilt symptoms of Dutch elm disease. Photo: 
Fred Baker, Utah State University, Bugwood.org.
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General wilt symptoms can have many causes, including wilt disease. Root diseases and cankers often cause 
crown wilting. Prolonged periods of drought may cause wilt symptoms, especially on younger trees.

Disease Cycle—These diseases may spread by vectors, root grafts, and wind, or they may persist in the soil 
around infected trees. Vectors are motile organisms, often insects, that carry and help spread pathogens. Patho-
gens enter the xylem through wounds on the roots, stems, or branches. In some cases, wounds are caused by the 
associated insect vector. The pathogens then grow within the xylem, plugging vessels or tracheids and/or disrupt-
ing the integrity of the host cells resulting in the disruption of water transport.

Impact—Impacts include reduced growth, branch mortality, and tree mortality. Some infected trees can survive 
for many years, or mortality may be sudden. Mortality is common for many of the important wilt diseases in the 
region including Dutch elm disease, oak wilt, pine wilt disease, and black stain root disease.

Figure 3. Leaf wilt symptoms of oak 
wilt. Photo: James T. Blodgett, USDA 
Forest Service.

Figure 2. Crown wilt symptoms of Verticillium wilt. Photo: 
USDA Forest Service Archive, Bugwood.org.
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Figure 5. Crown wilt symptoms of pine wilt disease. 
Photo: James T. Blodgett, USDA Forest Service.

Figure 6. Crown wilt symptoms of black stain root disease. Photo: 
James T. Blodgett, USDA Forest Service.

Figure 4. Crown wilt symptoms of oak 
wilt. Photo: Joseph O’Brien, USDA Forest 
Service, Bugwood.org.


