Fungamentals 1: Mycology for Arboriculture and

Urban Forestry
2025

Instructor Information

Facilitator Email
Kyle McLoughlin ironwood®@arboristabroad.com

General Information

Description

This course is meant to teach fungal identification and biology, the role of pathogenic fungi (cankers,
decay, blights, etc.) on trees, and field ID of mycorhizzae for the purposes of diagnosis, and injury
prevention.

Expectations and Goals

Our workshops focus on hands on interactive experience, built on a scientific foundation. Our goal is to
improve field ID, diagnosis, and comprehension of the interactions between trees and fungi.

By the end of the workshop staff should understand the principles of diagnosis, and have strong field ID
skills of at least one pathogen (e.g. Armillaria, Fire blight, eutypella canker, etc.).

Course Delivery
To be delivered in one 7.5 hour session in the field, with 30 minutes for lunch. (7 CEUs)

This course offers International Society of Arboriculture Certification Units in:
Certified Arborist - 3 BCMA Science - 1

Municipal Arborist - 2 BCMA Practical - 1

Course Materials

Required Materials

Basic knowledge of tree care and management is necessary to understand the concepts introduced in this
workshop. The skills inherent in daily work in the tree care industry are generally sufficient.

PPE for all activities is also required.

Optional Materials

* Pen and paper » Hand lens
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* Knife * Rain Gear

Workshop Schedule

Time Subject

0830 Part 1: Fungi Friend and Foe - Urban Forestry & Fungi 101

0930 Part 2: Site Hike: Fungi ID Skills - Assessment Toolkit - Tree biology
1015 Part 3: Red Flag Fungi: Tree Stability and Decay

1145 Pre-lunch Q and A

12-1230 Lunch - ID Slideshow

1230 Part 4: Diagnosis - Principles of RUM

1330 Part 5: Field Session - Tree Vasculature, Structure and Disease
1430 Material Applications - When and where can we use what we’ve learned?
1500 Debrief

1530 Workshop End

Detailed Sub-Topics Covered in Workshop Sessions

Section Topics Exercises

1 Fungi: Friend and Foe Use of the fold out

1.1 Role of urban forest in society & Basics of construction impact
infrastructure

1.2 Risk Management Techniques Introduction to diagnosis, ways fungi affect

trees, cellulose & lignin

2 - Practical D Skills - The P f a Mus| \earicoid F LID. Skills Slide St
2.1 Biology of Fungus Hyphae, fruiting bodies, orders
2.2 Trees Cellulose, lignin, nutrients, CODIT
2.3 Nutrition The substrate
3 Red Flag Fungi: Tree Stability and

Decay
3.1 Brown Rot vs White Rot Lignin and Cellulose
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Exercises

Section Topics

3.2 ID Red Flags

3.3 Decay for investigation

4 Diagnosis - Principles of RUM

4.1 Comparing Roots and
Understanding Disease

4.2 Active Pathogens

4.3 Decay Fungi

4.4 Mycorrhizae - Good Root
Mushrooms

4.5 Red Herrings

4.6 Important notes and Practical

5. p ical Final Field Sessi

5.1

5.2 Structure

5.3 Health

5.4 Maintenance of Good Fungi

6 Workshop Conclusion

Laetiporus, Armillaria etc.

Coprinus species

Needle cast, Verticillium wilt, Butternut
canker, 1000 cankers disease

Ganoderma, Phellinus, Kretzmaria, Armillaria,

Coprinus,

Suillus, Cantharellus, Amanita

Lawn mushrooms
Field mushrooms

Location and Diagnosis Relationships
Proliferation
Takeaways: 10cm, Bandage, Cleaning

Diagnosis Activity

Risk

Biomechanics

Secondary Infections

Site Management, pre-construction
exploration, root pruning to minimize stress,
understanding root dieback

Lichen and nitrogen

Mycorrhizae sensitivity

Construction protection

Review of material, debrief, Q+A, feedback
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Breakout Activities

Mushroom ID Activity - 15-20 minutes
In groups, use the guide provided to identify the fungi provided, and practice the use of the field guide

Determine genus of the fungus
Determine the substrate

Positive or negative impact on trees?
Toxicity risk?

e Describe the gill spacing
o Gill attachment
o Cap shape

Diagnosis Activity - 30-45 minutes

In groups you will be given a sample of wood infected with fungus, or a fungal fruiting body. With what
you’ve been given, in your groups you will be required to present to the class your findings:

e Describe the legion e Distribution on the tree - what part is
o Physical Characteristics: Size effected?
colour shape e Organ of the tree (wood, cambium,
e What was the pathological process that foliage, root, bark)
led to that legion - type of pathogenic e Effect on the tissue
fungus

Identification is of relatively little importance during this activity because the goal is to focus on seeing
the impact of the fungus and describing its relationship to the tree

Additional Information and Resources

References and Additional Learning
Science of Arboriculture Podcast Episodes
Articles
1. Blodgett, James T, Herms, Daniel A., Bonello, Pierluigi (2005) Effects of fertilization on red
pine defense chemistry and resistance to Sphaeropsis sapinea. Forest Ecology and
Management 208:373-382
2. Bonello, Pierluigi, Blodgett, James T. (2003) Pinus nigra-Spaheropsis sapinea as a model
pathosystem to investigate local and systemic effects of fungal infection of pines.
Physiological and molecular plant Pathology 63 (2003) 249-261
3. Ditengou, F. A. et al (2015) Volatile signaling by sesquiterpenes from ectomycorrhizal fungi
reprograms root architecture. Nature Communications 6:6279
4. Fukasawa, Y, Osono T, Takeda, H. (2011) Wood decomposing abilities of diverse lignicolours
fungi on nondecayed and decayed beech wood. Mycologia, 103:474-482
5. Riley, Robert et al. (2014) Extensive sampling of basidiomycete genomes demonstrates
inadequacy of the white-rot/brown-rot paradigm for wood decay fungi. Proceedings of the
National Academy of Sciences USA 111:9923-9928
6. Rillig, M. C., Allen, M. F. (1999) What is the role of arbuscular mycorrhizal fungi in
plant-to-ecosystem responses to Elevated atmospheric CO, Mycorrhiza 9:1-8
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Further Reading
[Modern Arboriculture] [Shigo, Alex]

[Diseases of Trees in North America] [Sinclair]
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Glossary

Taxonomy and Physiology

Aethalium - A fruiting body formed by the
aggregation of a slime mold plasmodia

Anastamosis - the fusion of hyphal cells
followed by an exchange of cellular
contents between 2 mycelial networks

Ascomycete - A phylum of the fungi
kingdom, commonly known as ‘sac fungi’;
identified by the presence of an ascus

Basidiomycete - A phylum of the fungi
kingdom, commonly known for mushrooms
and conks; identified by the presence of
basidia

Cellulose - an organic compound with

the formula (C,H,,0s), consisting of chains
of linked glucose units. The building blocks
of the plant cell wall and a valuable source
of energy for many species fungi.

Chlamydospore - a thick-walled, usually
pigmented, spore that arises within a hypha
that functions as a resting or survival
structure.

Clamp connection - A connection that
occurs between two hyphal cells fusing
them together.

Host - an organism harboring another
organism or organisms on itself e.g.,
humans, trees

Hymenium - a layer of spore producing
cells; usually in or on a fruiting body

Hyphae - a filament of a fungus

Lignin - A complex structural polymer that
imparts rigidity to certain plant cell walls,
especially fibers, tracheids and vessels.

Mycelium - an aggregation of hypha

Physiology - the study of normal function
in living organisms

Septa - structural divisions between hyphal
cellsi.e., cell walls

Spore - A reproductive cell

Sporocarp - Any fruiting body that
produces spores

Apothecia - A variable fruiting
body that features the fertile layer
of cells exposed by a wide opening.

Cleistothecia - a globose fruiting
body that lacks an opening

Conk - Also known as bracket fungi,
these are the fruiting bodies of
basidiomycetes that commonly
decay wood

Mushroom - fleshy, complex, often
gilled fruiting bodies of fungi in the
basidiomycete phylum.

Perithecia - globose to flasklike
fruiting bodies that features an
opening e.g. Nectria spp. Xylaria

Pycnidia - cup or flask-shaped
fruiting bodies that produce conidia
e.g. Butternut canker

Stroma - mass of hyphae in or on which
spores or fruit bodies are usually produced
e.g. Black knot, Xylaria spp.

Substrate - natural environment in which
an organism lives, or the surface or medium
on which an organism grows or is attached

Vascular tissues - specialized conductive
tissues which distribute resources through a
plant
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Pathology

Canker - a necrotic lesion in bark of a stem or
root, often extending to the xylem; also, the
scar left after shedding of bark killed by
localized disease or injury

Decay - It is important to only use the following
definitions of decay as guidelines, since many
fungi are incredibly adaptive and are not
restricted to either group.

Soft Rot - characterized by formation
of cavities within the thick secondary walls of
wood cells, resulting on loss of strength

White Rot - degradation characterized
by selective removal of lignin; leaves a light
coloured residue rich in cellulose

Symbiotes

Arbuscule - a microscopic structure of a fungal
symbiont that forms within a living cortical cell
of a root. A site of exchange of nutrients and
growth regulating chemicals with plant hosts

Endophyte - A microscopic organism that
resides in a plant, usually without giving
evidence of its presence

Hartig net - A hyphal network that extends into
the root as part of nutrient exchange

Brown Rot - Degradation characterized
by selective removal of cellulose; leaves a
coloured residue of altered lignin

Facultative parasite - An organism that may
resort to parasitic activity, but does not require
it to complete its life cycle e.g., armillaria

Pathogen - An agent capable of causing disease

Saprobe - A microorganism that lives on and
degrades dead organic matter

Sign - of a pathogen; any visible structure of
the pathogen

Symptom - abnormal appearance or function

Mycorrhizae - A mutualistic symbiosis between
plants and fungi localized in the root or rhizoid

Ectomycorrhizal - do not penetrate
their host’s cell walls and instead surround the
roots with a hartig net to interface for nutrient
exchange

Arbuscular Mycorrhiza - a mycorrhiza
in which the fungus penetrates the cortical
cells of a vascular plants roots
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