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Outline of Presentation

*What are mushrooms – part of Fungi kingdom

*Importance including lichens

*Healthy soils and the Mycorrhizal Connections

*Ways to ID common garden fungi





Other Fungi “Groups”





Evidence from 485 mya that fungi symbiotic with first land plants



Numbers of species  140,000 named – estimates millions 

J. Petersen 2012 The Kingdom of Fungi



Importance in the Ecosystem as DECOMPOSERS

Cuboidal Brown Rot 



Food for Wildlife Medicine for Humans



Importance of LICHENS – indicators of air pollution

Nesting material for birds

Reindeer winter food

Lacewing larva 

Lacewing larvae camouflage

Flying squirrel nest



MYCORRHIZAE

White material
Is the hyphae of
The fungus



Mycorrhiza – means fungus-root,
named by Frank (1885) for non-
pathogenic symbiotic associations 
between roots and fungi.

Mycorrhizas are symbiotic associations
essential for one or both partners 
between a fungus and a root of a living
plant, that is primarily responsible for 
nutrient transfer. Brundrett 2004



Categories of 
Mycorrhizal Associations

*Arbuscular (AM) or 
Vesicular-arbuscular (VAM)

*Ericoid
Arbutoid
Monotropoid

*Orchid

*Ectomycorrhiza (ECM) (EM)

*Ectendomycorrhizae

Over 80% of vascular plants
are mycorrhizal 
Over 90% of angiosperms

AM  72%



AM



AM



ECTOMYCORRHIZAS – ECM

Usually visible hyphal coverings on short root root-tips
Extracellular
Over 6,000 species of fungi involved



Amanita, Lactarius, Russula, Boletes, False truffles, Morels



ECM PLANTS
Major Forest Trees

Pine
Spruce
Hemlock
Larch
Fir
Arborvitae

Basswood
Beech
Chestnut
Birch
Cottonwood
Hickory
Oak
Willow
Eucalyptus



BBC Video – WOOD WIDE WEB



AM and VAM 
Mycorrhizas
Endomycorrhizal
Not visible without microscope
Intracellular
200 species of fungi



AM - What Fungi?  …… GLOMEROMYCOTA

Glomus, Acaulospora, Scutellospora

Glomus microcarpum



AM PLANTS

75% of Vascular Plants

Herbaceous

Grasses
Cotton
Corn
Pepper
Tomato
Sorghum
Legumes
Most 
agronomic
and forage 
crops

Woody

Sycamore
Black Walnut
Sweetgum
Citrus
Peach, Cherry
Black Locust
Green Ash
Maples
Dogwood
Magnolia



Importance of AM (and ECM)
Plant Benefits:
*Provide plant roots with phosphorus (usually phosphorus becomes

immobilized in soils) Even legumes need high phosphorus 
requirement for Rhizobium nodule formation.

*Uptake of nitrogen and micronutrients from greater surface area of 
hyphae and greater extension into soil by hyphae

*Uptake of water and increased tolerance to drought

*Increased yield and reproductive success

Fungus Benefits:
* Receiving simple carbohydrates, amino acids and vitamins

Lower Devonian fossils
of early land plants 
(400 mya) have shown 
AM fungi
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Importance of No-till Agriculture
Carbon sequestration in field and forest

Habitat restoration in poor soil



2017

By Michael

Phillips

Search online

BBC video

Called “Wood Wide Web”



Encouraging Mycorrhizal Connections

Diversify your native plants
Do not over-fertilize especially phosphorus
Do not till – breaks up existing mycelium
Compost and mulching – a good idea
Crop rotation for large vegetable gardens
Avoid expensive products – mycorrhiza already there
Avoid pesticides to soil area



Ways to Identify Common Fungi in Gardens

Field Guides iNaturalist

Join New Jersey 
Mycological 
Association  

www.njmyco.org



What to do when you find a mushroom in your garden
that you want identified

• Note where it is growing – lawn, mulch, log or live tree
• Is there just one or is there a cluster
• What are the colors and surface of stem and cap -
• Check the basal part – if more underground, dig out
• What is under the cap – pores, gills or spines?
• Take photographs of top, side and base views on gray paper
• Put a coin or ruler in photo to judge size
• If time – take a spore print
• If gills under the cap – do they attach to stem or are they free?

NO MUSHROOM IS POISONOUS TO TOUCH



FUNGI IN WOOD CHIPS
Artillery fungus –Sphaerobolus sp.

Bird’s Nest Fungus – several genera



Fuligo septica – Dog Vomit Slime Mold
Moving protoplasm into powdery fruiting body



Stinkhorn Fungi




