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Fantastic Fungi

While this year's wildflower season was spectacular, fall brought another eye-catching
bloom to Centennial Valley. Mushrooms burst forth from the ground and old rotting logs
in an array of shapes, colors, and sizes, from delicate golden chanterelles to massive
puffball mushrooms resembling abandoned volleyballs. In Montana, spring and fall are
the main mushroom seasons. The exact timing varies by species (some prefer earlier in
the year, while others are more frequently found later) and is dependent on weather.
This year, we had plenty of late summer rain, which led to a mushroom superbloom,
providing a perfect opportunity to appreciate the fantastic fungi around us.

Mushrooms are the most visible and charismatic component of a fungus. But what

~ happens below ground and out of human sight is just as fascinating, if not more so.
Fungi spend most of their lives unnoticed by us, and only a fraction of all fungal species
even produce these fruiting bodies. The fungi kingdom is large and diverse, ranging
from microscopic yeasts to sprawling, mushroom-forming species. And their life cycles
and survival strategies are equally diverse.

Many fungi are parasites or pathogens, like the Melampsora rusts that turned the

| willow leaves yellow a little early throughout Centennial Valley this year. Some

| introduced parasitic fungi can wreak havoc on ecosystems, like Cronartium ribicola
that attacks five-needle pines and causes white pine blister rust, or Pseudogymnoascus
destructans which is responsible for white-nose syndrome in bats.

Other fungal species have more cooperative relationships with other species. Some

Y of the most impressive examples of fungal mutualism are mycorrhizal networks.
Mycorrhiza translates to "fungus root", an apt description for this relationship, where
fungal hyphae interact with plant root systems to increase the uptake of water and
nutrients in exchange for food. It’s estimated that around 90% of all terrestrial plant
species form this relationship with fungi.

\| There are two main types of mycorrhiza. The most well-known are ectomycorrhiza.
These associations are common with conifer trees but can be found among
many deciduous species, including aspens and willows. There are thousands of
ectomycorrhizal fungal species, and among the ranks are some of the most famous,
and highly coveted, mushrooms. Chanterelles, morels, boletes, and truffles are

* all ectomycorrhizal. That is part of what makes these mushrooms so prized — their
association with trees and shrubs makes them difficult to grow commercially.
Ectomycorrhizal fungi also include more infamous species, like the iconic and highly
toxic fly agaric mushrooms.

While ectomycorrhizal fungi envelop plant roots, they don’t penetrate root cells, instead
forming a sort of sheath surrounding the root tip. Endomycorrhizal fungi, on the other
hand, form connections with plants by growing into plant cells. Most of the fungi that
form these sorts of relationships with plants do not produce showy fruiting bodies like
the well-known mushrooms of the ectomycorrhizal species. But the impacts of these
lesser-known fungi are farther reaching. Scientists estimate that arbuscular mycorrhiza,
a specific type of endomycorrhizal association, can be found in at least 80% of all

§ terrestrial plant species.

There are thousands of mycorrhizal fungus species, spanning three different phyla. And
& while they all play a similar role, the way they form relationships with plants varies.
These plant-fungi associations have evolved separately many times throughout fungus
history. According to the fossil record, mycorrhizal fungi first appeared about 460 million
{| years ago. They were likely key players as plants began to establish themselves on land
and continue to play crucial roles in ecosystems today.
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