WILDCARD: The Forest Game - Episode 7
The invisible architects

GAME MASTER: Welcome back to WILDCARD: The Forest Game - the podcast exploring rewilding
across Europe's ecological landscape. I'm your host and Game Master, and today we're ready for
our next move on the board.

Let me roll our dice and see where the game takes us today... the dice shows a 6! Our token moves
six spaces... and lands on... Italy, near Naples! Mount Vesuvio!

Here in southern Italy, on the slopes of one of Europe's most famous volcanoes, we discover one
of the most challenging squares on our board: understanding what we cannot see.

When fire destroys everything visible — every tree, every leaf, every blade of grass — what remains
beneath the surface? What hidden forces begin the slow work of recovery?

Today, we're diving underground. Into the soil. Into the realm of billions of invisible architects who
determine whether ecosystems recover or remain broken after disaster strikes.

Ready to play? Let's meet our first player.

SPERANZA PANICO: Hi, my name is Speranza Claudia Panico and | am a biologist and ecologist. |

work at the University of Udine as a soil ecologist and since 2023 | am doing research on soil

microbiology, particularly | am looking for the effect of rewilding on fungi and bacteria and soil

biodiversity.

GAME MASTER: In 2017 there was a catastrophic event that would draw Speranza to a very

important discovery.



SPERANZA PANICO: The Vesuvio fire happened in 2017, and it was a catastrophic event. It burned
approximately 2.000 of hectares of the Vesuvius National Park and a lot of wild animals died we
as well lost a great biodiversity, especially plant biodiversity. So it burned particularly the slopes of
the Vesuvius and national reserve that is inside it, where a lot of endemic species lived.

At first, human started the fire and then because of the high temperature it get expanded all over

the Vesuvius National Park.

GAME MASTER: Speranza was already studying the soil of Vesuvius when the fire happened. But

the disaster transformed her research question entirely.

SPERANZA PANICO: | was doing my PhD back at that time. And | was already studying the soil of
the Vesuvius. But then when the fire happened, we decided to go there to see what happened in
soil after the fire. Because of course fire doesn't affect what we see, but it reshapes really what
lies beneath. And the soil is really where the recovery begins. We wanted to understand whether
soil had been sterilized or whether life, especially microbial life, had survived. And that knowledge,
of course, is crucial for soil ecologists because the resilience of an ecosystem depends largely on

what remains in the soil after a big disturbance like wildfire.

GAME MASTER: When permission finally arrived to access the burned area, Speranza and her team
went up the mountain. What they found was a landscape suspended between destruction, and

something not yet begun.

SPERANZA PANICO: What struck me first, at the really beginning was the silence. But it wasn't a

peaceful quiet of nature. You know, when we are in nature, we always feel a peaceful silence with



birds singing and wind. But there it was completely quiet. Something quite heavy, almost
oppressive silence and the landscape looked really destroyed. Trees stood like black skeletons, and

they had completely no leaves. There was no movement at all. Even the wind was not there, and

it felt like entering in a place that was suspended between destruction and something that not yet

begun.

GAME MASTER: And then, when Speranza looked closely at the soil itself, she discovered

something deeply troubling.

SPERANZA PANICO: That morning we were all excited. | remember that all my lab mates... we
woke up really early to go there and we were really careful about what we could find there. So

when | looked closely at the soil, it was completely black, almost like power charcoal. But the real

surprise came when | started digging it because | usually taste soil to feel the moist that is inside

soil. We all know that water brings life, but that soil | remember it was completely without any
water. It was water repellent. To see this phenomenon, | just dropped some water from my bottle
into the ground and what | saw was that the water formed little drops. And that's when we
recognized classic post-fire phenomena. So the heat had altered the organic compounds in the soil
forming a hydrophobic layer that prevented water from infiltrating. So, at that moment

| just asked him what we came for. Maybe we will not find what we are looking for today.

GAME MASTER: Standing there on that blackened mountainside, holding water-repellent soil in
her hands, even an experienced researcher can feel the weight of uncertainty. One of her

colleagues offered an answer that would stay with her for years.



SPERANZA PANICO: he looked at and he said: maybe we'll find nothing or maybe we'll find
everything. At that time, it sounded like a way to lighten the mood but then | understood that it
captured perfectly the moment of uncertainty. So when science stands right at the edge between

doubt and discovery.

GAME MASTER: Weeks passed. The soil samples waited in the laboratory. And then came the

revelation that would overturn everything they expected.

SPERANZA PANICO: So, what we found completely overturned our expectations. There were
billions of microorganisms in that soil. Bacteria, fungi, entire microbial communities, not just
surviving, but really presenting enormous numbers. So at first we thought that it had to be a
mistake. We repeated the analysis several times, but the result was always the same. That, that

soil was full of life.

GAME MASTER: But how? How did billions of organisms survive such extreme heat?

SPERANZA PANICO: These microorganisms are incredibly resilient. Some of them survive the
extreme heat in deeper soil layers just forming spores. Others recolonize quickly because they have
enzymes that allow them to breaking organic compounds and growing in soil. They are specifically
adapted to post-fire conditions. And what is remarkable is not just they survive, but what they

were doing. They were degrading carbonized material left by the fire. They were transforming ash

into ready usable nutrients for plants and they were helping to break down the hydrophobic layer

allowing water to return. So they were essentially rebuilding soil functionality from within. They

were not just passive survivors. They were active agents of recovery.



GAME MASTER: This discovery reveals something profound about how ecosystems recover from

catastrophe.

SPERANZA PANICO: This change is very important because it completely changes our perspective
of what could happen after a disturbance. So, ecosystems don't restart from zero. Instead, the
recovery begins almost immediately at the microbial level. And these microorganisms restore
nutrient cycles, they improve soil structure, they enable water infiltration, and they create the right
conditions necessary for plants to grow again. So without them forest wouldn't regenerate so fast
and the recovery would be dramatically slower or even impossible. They are the hidden foundation

of resilience.

GAME MASTER: The hidden foundation of resilience. Working in the darkness, invisible to the
human eye, preparing the ground for everything that will follow.

What happened on Vesuvio reveals a fundamental truth about rewilding: recovery doesn't begin
with what we can see. It begins underground, with billions of microorganisms reshaping the soil.
This process is happening across every rewilding landscape, but how does it actually work?

To understand the broader picture, we turn to Sara Cazzaniga from ETH Zurich, who studies how

soil biodiversity drives ecosystem recovery.

SARA CAZZANIGA: When we think about forest growing back, we usually look up at the trees. But
the real magic, | think, is what happens below ground. Thanks to the billions of soil microorganisms

they inhabit the soil. I'd like to think of soil biodiversity as the forest underground supporting.



GAME MASTER: But this underground support team is incredibly sensitive to how we use the land

above them.

SARA CAZZANIGA: The most relevant aspect is that aboveground practices and soil management
have a huge impact on shaping soil microbial communities that live in the soil. In fact, soil microbial
communities are extremely different between agricultural soil and forest. And even across forest
types, we see huge differences in the composition of the microbial communities and in their
functions. Let's say that even though they are invisible to our eyes, and even though we don't
know much about them, they are very essential to many ecosystem services. And by shaping their
habitat structure, for example, by abandoning agriculture or stopping forest management, we can
alter the environment and their resource availability. And this causes a shift in their trophic
interactions, which means that we impact their ability to contribute to vital functions such as

carbon storage, nutrient recycling and overall ecosystem functioning.

GAME MASTER: So, what exactly are these microorganisms doing underground?

SARA CAZZANIGA: Soil microorganisms are main players of many of the processes that help forest
regenerate. Among the billions of species inhabiting the soil, there are few groups that deserve
attention. First of all, we have millions of bacteria and fungi that are responsible for recycling
nutrients, and these are the decomposers. Fallen trees, leaves, branches, all of these are a source
of nutrition for soil microorganisms. What they do is to break down and consume the dead plant
material and allow the nutrients to be put back in the soil, providing food and nutrition for plants

and other organisms. Then we have bacteria that can pull nitrogen out of the air — atmospheric



nitrogen — and convert it into a form that can be used by plants, and we call these nitrogen-fixing
bacteria. Then we have mycorrhizal fungi that are essential to forest health because these fungi

are symbiotic organisms that can help trees access water and nutrients trapped in the soil. They

do that by creating a network that is connected to the tree roots and reaches areas that the tree

roots cannot reach. In this way, they improve the resilience and tolerance of trees to environmental
stressors, such as drought and high temperatures. But also, they can protect the trees - the plants
- from pathogens and pests. And lastly, there is also the group of bacteria and fungal pathogens.
These are an important group because they can drive natural selection and regulate diversity, thus

promoting also forest regeneration.

GAME MASTER: This microbial transformation is particularly visible when abandoned farmland

begins its journey back toward forest.

SARA CAZZANIGA: Agricultural practices like tilling, fertilizing, and harvesting usually deplete the
soil from carbon and nitrogen, and that also causes the microbial biodiversity to decrease. When
grasses return after the abandonment of agriculture, they usually bring in new nutrients, and that
causes the microbial community to restore. Then in later stages, trees come in and take over, and
microbial diversity and richness increases even more. And finally, in the latest stage of older forest,
microbial communities become much more interconnected. And because of this, they can sustain

ecosystem services that were lacking in the agricultural phase.

GAME MASTER: So, these invisible organisms are not just workers in the soil - they're also

messengers, telling us about the health of the entire ecosystem.



SARA CAZZANIGA: | think soil microbes can be used as indicators of ecosystem health because
biodiversity is essential for forest health and these microscopic organisms can inform us on the

state of the regeneration process. And the structure, diversity and richness of soil microbial
communities provide an information on the state of ecosystem health, on the potential of nutrient

cycling, disease risk and stability of an ecosystem.

GAME MASTER: If you had to leave listeners with one thought about soil and rewilding, what would

it be?

SARA CAZZANIGA: The one thing that people should understand about the role of soil biodiversity
in rewilding is that soil is a living and very complex ecosystem. It's not just dirt and its restoration

and health is the foundation for all aboveground recovery as well.

GAME MASTER: And so we return to that burned mountainside on Vesuvio. To that moment when
Speranza Panico looked at blackened, water-repellent soil and wondered if anything could survive.
Her colleague's mysterious phrase — "maybe we'll find nothing, maybe we'll find everything" -
turned out to be prophetic. Because beneath the surface, billions of organisms were already at
work. Breaking down carbon. Releasing nutrients. Dissolving that waterproof layer. Preparing the
ground for seeds that would arrive on the wind, for roots that would push through ash, for the
slow return of green.

This is the hidden dimension of rewilding. Whether on this fire-scarred volcano in Italy, in the
naturally reforesting landscapes of Portugal, or on abandoned farmland returning to forest across

Europe, the same invisible architects are rebuilding ecosystems from below.



SPERANZA PANICO: When | see a burned mountain, | just focus on the billions of microorganisms
that are invisible, but they are already working. They are rebuilding, transforming, and repairing
the ground for life to return. It's a reminder that the most important processes on Earth often
happen out of sight. So perhaps what we can all think about is how much of what sustains our

world is happening without us even noticing and what we can do to give them really importance.

GAME MASTER: Where will our next dice roll take us? What other hidden dimensions of rewilding
await discovery? Perhaps will we follow the wolves returning to rewilded landscapes and discover
how predators reshape ecosystems from the top down?

Stay tuned for our next adventure on the board!
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