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Forestry and Natural Resources

Unit 16:  Forest Protection

Unit 16: Forest Protection 

Lesson 3:  Forest Diseases

Duration: Three Hours
Students will be able to:

1. List the major diseases that act as a threat to North American forests.

2. Discuss control strategies for these diseases.

Suggested Activities:

16.3A
Diseases Slide Show - Using slides, show the students the affect different diseases have on the forests of California.

16.3B
Guest Lecturer - Ask a local forester to bring in sample of wood damaged by disease.

16.3C
Disease Management Plan - Have the students draft a management plan to deal with an outbreak of disease on a fictitious timber tract (ideas to keep in mind: ecosystem management, economics, cultural considerations, etc.).

Teaching Outline

I.
Forest disease

A.
Abiotic diseases

1.
Refers to growth problems caused by poor soil, drought, extreme climatic conditions, or other environmental stresses.

2.
Many of the problems are caused by human activity, including increased urbanization, air and water pollution, incorrect species selection, etc.

B.
Biotic diseases

1.
Refers to diseases caused by living organisms, which are usually host specific and can be identified by the presence of a particular fruiting structure; most often caused by fungal attack.

2.
Typical biotic diseased in North American forests.

a.
Heart rot: caused several different fungi, but most commonly by Phellinus piui; often described as “punky”; very prevalent in Pacific Northwest; enters a tree by a wound; separate infections may grow together; appearance includes incomplete and irregular circles of reddish to dark brown; conks appear on the outside of trees in extreme cases.

b.
Root diseases: often enters through the roots to cause damage to the roots and heartwood; infected trees show reduced growth and loss of foliage; removal of infected trees is a common control practice.

c.
White pine blister rot: caused by Cronartium ribicola; kills young trees; older trees succumb after years of attack; infected trees show deformed growth; bark cankers and spike or broken tops are common; control involves planting resistant trees.

d.
Dutch elm disease: caused by the fungus Ophiostoma ulmi, this disease has been devastating to elms across North America and Europe (especially the American Elm, Ulmus americana); spread by the European and North American elm beetle, as well as contact with infected wood or roots; yellowing of the leaves is often an indicates infection; ultimately kills the tree.

e.
Canker diseases: causes death of a localized region of the trunk or branch; most cankers are fungal, but they can also result from mechanical damage, frost or sunscald; rarely kills, but provides a point of entry for insects, disease and decay.

f.
Wilts and dieback: wilts result when a fungus interferes with the up-ward conduction of water, resulting in the tree’s death (Dutch elm disease is a true wilt); dieback is a gradual deadening, starting with the tips and advancing down the stem.

g.
Blight: often attributed to any sudden death of twigs, foliage, or flowers; accompanying symptoms include wilting, dieback, discoloration and spotting.

h.
Stains: are usually conducted by sap (example: blue stain); affects the quality of lumber; spores of stain fungi are carried by the wind, water, bark beetles and moist conditions.

i.
Damping off in nurseries: kills seedlings just after they emerge from the soil; caused by a number of fungi; usually enters through the roots or young shoots shortly after germination; represents a huge loss to the nursery industry.

j.
Dwarf mistletoe: close relative of the harmless “Christmas” mistletoe; very serious pest in Western coniferous forests; it is a parasitic, leafless seed plant whose roots (called sinkers) invade the bark of the host plant and imbeds itself in the sapwood, draining the tree of water and nutrients; usually doesn’t kill a tree, but it greatly weakens its host, exposing it to other diseases and pests; seed dispersal is via forceful ejection from seed pods -- seeds can travel up to 80 feet and land on a new host.

C.
Decline disease: represents a combination of abiotic and biotic disease.

1.
Three groups of factors can be involved with decline diseases:

a.
Predisposing factors: soil type, climate, genetics.

b.
Inciting factors: physical or biological factors which cause drastic injury; insect defoliation, mechanical injury, air pollution.

c. Contributing factors: usually fungi which will not kill the tree, but will greatly weaken it (example: dwarf mistletoe).
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