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Diseases

Annosus root rot
(Heterobasidion root rot), Heterobasidion annosum

Signs and symptoms

* Declining leader growth

« Dark, irregular-shaped staining in the center of cut trees

« Dead trees near old stumps

» Small white mounds (fungus) on the bark near ground line

Where to look
* Fields after multiple rotations without stump removal
* Trees planted near stumps

Similar symptoms as:
» Other root and canker diseases
* Drought

Scouting
» Examine stumps of harvested and dead trees.

Management options

» Consider stump removal prior to replanting.

* Treat freshly cut stumps of healthy trees with borax (Sporax) to prevent infection by
windborne spores.

* Plant resistant species.

Host susceptibility

* High susceptibility: Fraser fir, Noble fir

» Medium susceptibility: Grand fir, Douglas-fir
* Low susceptibility: Nordmann fir, Turkish fir

Management calendar

« Look for declining growth, yellowing, dead trees (most likely during moisture
stress): mid-April through mid-December

» Examine stumps at harvest season: November

» Remove stumps: March through mid-July

« Treat stumps at harvest: mid-October through mid-December

Dark, irregular-shaped
staining in the center of
cut trees.

Credit: Chal Landgren, © Oregon State
University

Small white mounds
(fungus) on the bark near
ground line.

Credit: Gary Chastagner, Washington
State University

Small white fungus
mounds on Christmas tree
stump.

Credit: Chal Landgren, © Oregon State

University
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Phytopthora root rot
Phytophthora spp

Signs and symptoms

* Reduced or stunted growth
* Poor color

* Root decay Stunted growth.
* Bleeding basal cankers Credit: Chal Landgren, © Oregon State
» Dead branches first noticeable at the base of the tree University

Where to look
 Low-lying areas with poor drainage

Similar symptoms as
* Other root diseases
* Drought

Scouting

* Cut the tree and check cambium for presence of canker.
* Dig roots and check for dark and rotten roots.

* Look for dead trees in field.

* Look for flagging branches.

> e e
Dead branches at the base
of the tree.

Credit: Chal Landgren, © Oregon State

University

Management options

* Replant with resistant species.

* Improve field drainage (e.g., tiling, ditches).
* Avoid sites with poorly drained soils.

Host susceptibility

« High susceptibility: Fraser fir, Noble fir, Shasta fir

» Medium susceptibility: Douglas-fir

* Low susceptibility: Grand fir, Nordmann fir, Turkish fir

Management calendar
* Look for dying, yellowing trees; trees with cankers: April through Mid-September
« Scout for especially off-color trees with dead branches and wet areas: April through ~Dead branches at the base

Mid-September of the tree.
* Plant resistant species: February through March Credit: Chal Landgren, © Oregon State
University

* Improve drainage: September through October

Dead trees in field.

Credit: Chal Landgren, © Oregon State
University
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Grovesiella canker
Grovesiella abieticola

Signs and symptoms

 Pronounced cankers, often accompanied with overgrowth and thickening

* Cankers associated with off-color/dead branches on the tree

 Round, gray-black fruiting bodies (1.6 millimeters, produced by fungus) within the
canker

Where to look
» On branches between dead and living wood
* Lower part of tree

Similar symptoms as

* Phytophthora root rot and stem canker
* Environmental stress

» Chemical damage

Scouting
« Search for slightly sunken dead tissue and cankers on dying branches.
* Look for overgrowth.

Management options
« Cut and destroy trees exhibiting symptoms.
* Do not replant near infected trees.

Host susceptibility
* High susceptibility: Shasta fir, White fir
» Medium susceptibility: Grand fir, Noble fir

Management calendar

* Look for dead branches with overgrowth (most likely during moisture stress): mid-
March through mid-September

» Check off-color/dying branches: mid-April through mid-September

» Remove and destroy infected branches: April through mid-September

Cankers associated with
off-color/dead branches.

Credit: Gary Chastagner, Washington

State University

Credit: Chal Landgren, © Oregon State
University

3

Off-color branches.

Credit: Chal Landgren, © Oregon State
University

Credit: Gary Chastagner, Washington

State University
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Interior needle blight
Several fungi species: Mycosphaerella spp., Phaeocryptopus nudus, Phyllosticta abietis,
Toxosporium spp., Rhizosphaera

Signs and symptoms
» Random to complete browning of older needles, mostly on lower branches
» Symptomatic needles initially remain firmly attached to the branch
» Small, black fungal fruiting bodies present on the undersides of needles
e Limited to true firs

Where to look
 Older, dense trees
* Areas with poor air circulation

Browning of older needles

Similar symptoms as on lower branches.

e Environmental stress
* Drought

e Interior needle loss
 Nutrient imbalances

Credit: Gary Chastagner, Washington

State University

Scouting
 Observe trees in weedy, crowded sites.
e Observe areas near timber.

Management options Browning on interior

» Promote better air circulation within plantations. needles.

° Improve weed control. Credit: Chal Landgren, © Oregon State
 Conduct basal pruning. University

» Spray protective fungicides, if needed (multiple years).

Host susceptibility
* High susceptibility: Grand fir, Noble fir
* Low susceptibility: Fraser fir, Nordmann fir, Turkish fir

Management calendar

« Look for older needles dead but still attached: mid-August through mid-October
 Check lower branches: September through mid-November

« Use fungicides to protect new growth: mid-May through mid-july
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Rhabdocline needle cast
Rhabdocline spp.

Signs and symptoms
Before bud break:

* Reddish-brown spots on upper surface of current-year needles; distinct border
between diseased area and healthy green tissue

« Swollen, elongated, light-tan fruiting bodies on the underside of symptomatic
needles

During bud break:

* Fruiting bodies rupture underside of needle, releasing a mass of spores.

Where to look
* Douglas-fir sources from east of the Cascades

Similar symptoms as

* Cooley spruce gall adelgid
* Swiss needle cast

* Douglas-fir needle midge
* Rust

Scouting

» Search for symptoms prior to bud break, in late winter or very early spring.

« Look for reddish-brown splotches on the upper needle surface. Only the newly
emerging spring growth can become infected.

Management options

At bud break, spray fungicide (if needed) to prevent infection.

* Remove and destroy severely infected trees prior to bud break.

* Plant resistant or tolerant tree varieties; avoid Douglas-fir from Rocky Mountain
seed sources, unless tested.

Host susceptibility
* High susceptibility: Douglas-fir only

Management calendar

« Look for current needles with reddish-brown spots: mid-February through mid-June

 Check underside of needles for fruiting bodies: mid-February through mid-April
« Use fungicides to protect emerging needles: mid-April through June

Swollen, elongated, light-
tan fruiting bodies on the
underside of symptomatic
needles.

Credit: Ralph Byther, Washington State

University

Reddish-brown spots on
upper surface of current-
year needles.

Credit: Kathy Riley, Washington State

University

Reddish-brown spots on
upper surface of current-
year needles.

Credit: Chal Landgren, © Oregon State

University

Fruiting bodies rupture
underside of needle.
Credit: Ralph Byther, Washington State

University
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Swiss needle cast
Phaeocryptopus gaeumannii

Signs and symptoms
« Parallel rows of tiny, black fruiting bodies on the underside of older needles
* Yellowing or mottling of infected needles
« Loss of interior needles; thin appearance of trees

Interior needles are
mottled and thinned.
Credit: USDA Forest Service - North

Where to look
* Areas with poor air movement

* Field edges near Douglas-fir timber Central Research Station Archive,
USDA Forest Service, Bugwood.org

Similar symptoms as

» Rhabdocline needle cast

« Cooley spruce gall adelgid
* Environmental stresses
 Nutrient imbalances

» Winter burn

 Drought damage

Credit: Gary Chastagner, Washington

. State University
Scouting

» Using a hand lens, look for parallel bands of tiny, black structures (0.1 millimeter)
arising from the stomates on the undersides of affected needles.

« Start scouting when trees enter their third growing season, beginning in May.

« Look at older needles in the lower part of the tree.

« Pay particular attention to trees that appear off-color or thin.

Management options

* Improve air circulation in fields.

* Spray protective fungicides (if needed) between bud break and 3.8 cm of new
growth.

* Plant alternative tree species. Loss of interior needles.
« Avoid planting field edges near timber. Credit: Chal Landgren, © Oregon State
* Remove and destroy heavily infected trees prior to bud break. University

Host susceptibility
» Medium susceptibility: Douglas-fir only

Management calendar

« Look for older needles turning yellow, as well as fungal structures: mid-February
through mid-july

 Check underside of needles for black fruiting bodies: March through mid-May

« Use fungicides to protect new growth: May through mid-June

Rows of black fruiting
bodies.
Credit: Ralph Byther, Washington State

University
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Melampsora needle rust
Melampsora occidentalis

Alternate hosts: black cottonwood, aspen and hybrids of Populus spp.

Signs and symptoms
« Slight yellowing on infected newly emerging needles
 Cream to yellow fruiting bodies two weeks after initial symptoms
« Discolored areas become necrotic, and the needles shrivel and shed during the
following four to six weeks.
* Severely damaged shoots become cankered and die.

Where to look
« Areas near overwintered, diseased leaves of poplar or other alternate hosts

Similar symptoms as
» Chemical damage

Scouting
» Watch for yellowing on newly emerged needles.
* Look for yellow-orange pustules in discolored areas of the needles.

Management options

* Spray protective fungicide (if needed) on developing shoots.

» Remove susceptible poplar hosts near Douglas-fir plantations.
» Select a less susceptible seed source.

Host susceptibility
» Medium susceptibility: Douglas-fir only

Management calendar

« Look for new needles with discolored areas: mid-April through mid-July

* Check underside of new needles for orange structures: May through mid-July
« Use fungicides to protect new growth: mid-April through mid-May

Discolored areas become
necrotic with shriveling
and shredding needles.
Credit: Chal Landgren, © Oregon State

University

Yellow fruiting bodies.

Credit: Gary Chastagner, Washington
State University

Discolored areas become
necrotic, and the needles
shrivel and shed.

Credit: Gary Chastagner, Washington
State University
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