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PREFACE

This book is the third step in a journey that began long before its first page.
The first work — the paper — was the spark. It asked a simple question with impossible weight:
Why do plants behave the way they do?

The second work — the textbook — built the structure. It named the four layers, mapped the
architecture of meaning, and laid the foundation of plant behavior.

But both of those works were inward facing. They were the descent — the Jungian movement into the
roots of a thing, the confrontation with the unseen, the willingness to look inside and not turn away.

Jung wrote: “Who looks outside, dreams; who looks inside, awakens.” The paper and the textbook were the
looking inside — the excavation of the hidden logic of living systems, the slow uncovering of the
psychology of plants, the recognition that behavior is not reaction.

Signals are perceived, interpreted, and transformed into meaning — and meaning is what drives
behavior.

This book is the awakening.

[t is the outward expression of the inner architecture. It is the story of how the four layers live in the world
— as teachers, landscapes, seasons, and choices.

[t is the story of an apprentice who must learn to see — someone who comes to understand that:

e chemistry is a conversation
e temperature is a psychology
e stress is information

e and behavior is a decision

[t is the story of how meaning is built, how perception is shaped, how interpretation emerges, and how
behavior is a choice.



By the end of this book, the reader will be able to:

e read signals the way plants read them

¢ understand how perception is shaped by history, tissue, and bias
e see meaning as a probability distribution, not a metaphor

e recognize internal gates and external permissions

e predict behavior from context, not guesswork

¢ shape environments that guide behavior rather than force it

The reader will learn the full four-layer model — not as abstraction, but as technique:

BehaViorb(S) = Z[ Ms . A(s,k) . C(s,k) ] . R(k,b) . Gb . Eb . (1+E)
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They will learn how to apply it — to bonsai, to crops, to forests, to controlled environments, to any living
system that receives signals, perceives its environment, interprets its inner state, and acts.

They will learn that plants do not react. They choose.

And they will learn that the role of the practitioner is not to command behavior, but to shape the world in
which behavior becomes possible.

This is the story of lineage — of what is inherited, what is learned, and what must be discovered.

If the first two works were the descent, this one is the return — the moment when the inner and outer
worlds meet, and the four layers become not just a model, but a way of seeing.
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Act I — The Collapse of Meaning
CHAPTER 1 — THE HOUSE OF STILLNESS

The church was dim, the kind of dimness that feels intentional— as if the walls themselves were holding
their breath. Candles flickered along the aisle, their light soft and unsteady, casting long shadows across
the wooden pews. People murmured in low voices, the way people do when they’re not sure whether
they're speaking to each other or to the silence.

He stood near the front, hands clasped, eyes unfocused. He had heard every word spoken that morning,
yet none of it had landed. Grief has a way of dulling sound, as though the world is wrapped in cloth.

When the final hymn ended, when the last handshake was offered, when the last polite nod was
exchanged, he stepped toward the heavy wooden doors.

They opened with a groan.
And the world exploded into white.

Snow covered everything—the steps, the street, the branches of the bare trees. The sun hung low in the
winter sky, and its light struck the snow at an angle that made the whole world flare upward into
brilliance.

He flinched.

The brightness pierced his eyes, sharp and sudden, as if someone had torn open the sky. He raised a
hand to shield himself, but the light still found him—reflecting off the snow, off the ice, off the world that
refused to dim itself for his grief.

For a moment, he couldn’t breathe.
[t felt like standing inside a revelation he hadn'’t asked for.

Light is the first language of plants. Something his grandfather would say, always speaking in riddles while
he was teaching.

He blinked hard, eyes watering, and the world slowly came back into focus—the cold air, the crunch of
snow beneath his boots, the distant sound of a car passing on the main road.

He stood there on the church steps, caught between two worlds: the dimness behind him and the blinding
clarity ahead.

He wasn't ready for either.
But grief doesn’t wait for readiness. It simply moves.

He pulled his coat tighter around himself and began the walk home.



The snow fell in soft spirals, each flake drifting with a kind of quiet purpose. The town felt smaller than he
remembered, as though the cold had pressed everything inward.

When he reached the house, he paused at the door.
The key felt heavier than it should have.

Inside, the air was warm and stale, the kind of warmth that comes from a heater left running too long in a
room that hasn’'t been opened in days.

He stepped inside.
Silence greeted him—thick, unmoving, as if the house itself were holding its breath.

Dust motes drifted lazily in the slanted afternoon light. The furniture sat exactly where it always had,
unchanged, untouched, as though waiting for someone who would never return.

And then he saw it.
The bonsai.

His grandfather’s Apple bonsai, the tree that had been shaped and tended for decades, the tree that had
been his pride, his companion, his quiet masterpiece.

[t sat by the window, its leaves yellowing and curled, its posture collapsed inward, its soil dry and
compacted.

A small, silent collapse of meaning.

He crossed the room quickly, kneeling beside it.

“Hey,” he whispered, as if the tree could hear him, as if it might answer.
He touched the soil. Dry. Too dry.

The tree remained still, quiet, withdrawn.

A mirror of his own state.

He sat back on his heels, hands resting uselessly in his lap. For the first time since the funeral, he felt
something break open inside him—not grief, but helplessness.

He stood slowly, scanning the room for anything that might help. His eyes landed on the old metal
watering can sitting on a shelf, dusty but intact. He lifted it, feeling its weight, and filled it at the kitchen
sink.

Back at the bonsai, he poured carefully.

The water beaded on the surface at first— a sign of neglect— then broke suddenly and rushed straight
down the sides of the pot, spilling out the drainage holes and pooling on the floorboards.

He froze.



A small, embarrassed breath escaped him. He hadn't expected that.

He wiped the puddle with a cloth, then tried again—tilting the pot, pouring more slowly, as if gentleness
alone could compensate for inexperience.

But the soil still resisted, still repelled the water, still refused to behave the way he thought it should.

He moved the tree closer to the window, adjusting the angle, trying to catch more of the pale winter light.
He opened the blinds wider. Closed them halfway. Opened them again.

He checked the pot. He checked the leaves. He checked the soil again.

He did everything he knew.

But the tree remained still, unchanged, as if it were waiting for something he didn’t yet understand.

The room felt heavier now, the silence thicker, as though the house itself were watching him try and fail.
Exhaustion crept in slowly, settling behind his eyes, pulling at his limbs.

He sank onto the old couch, meaning only to rest for a moment.

The moment stretched.

His eyes drifted closed.

And the house, with all its stillness, held him as he finally slipped into sleep.

CHAPTER 2 — THE FAILURE OF TECHNIQUE

He woke on the couch with a stiff neck and a dry mouth, the kind of waking that feels like surfacing from
the bottom of a deep, heavy pool. For a moment he didn’t remember where he was. Then the silence of
the house settled around him, and everything returned.

He sat up slowly.
The bonsai sat by the window exactly where he had left it. Still slumped. Still frail. Still holding its breath.

He rubbed his eyes and stood, crossing the room to look at it more closely. The soil was still dark from
last night’s failed watering, but the tree itself looked unchanged—no new tension in the branches, no lift in
the leaves, no sign that anything he’d done had mattered.

His stomach growled.
He realized he hadn’t eaten since the day before the funeral.
The hunger didn't feel like hunger. It felt like a reminder that his body still existed.

He made his way toward the kitchen.



The air shifted as he stepped inside—cooler, cleaner, as if the room had been used more recently than
the others. He opened a cupboard. Closed it. Opened another. Nothing looked appealing.

He turned toward the fridge, intending only to check the date on the milk.

A small square of paper was stuck to the door with a magnet.

He froze.

His grandfather’s handwriting.

He peeled the note free.

Please water the plants. Soak them in the basin. Let the soil drink from below.
He stared at the words, feeling something tighten in his chest.

A memory surfaced—his grandfather kneeling beside a row of pots in the backyard, filling a plastic basin
with water, lowering each pot slowly until the waterline reached halfway up the sides.

“Dry soil forgets how to drink,” his grandfather had said. “You have to remind it.”
He swallowed.

He found the portable basin under the sink, filled it with lukewarm water, and carried it carefully back to
the living room.

The bonsai looked no different than before—still slumped, still silent, still holding its breath.
He lifted the pot gently, hands trembling slightly, and lowered it into the basin.
At first, nothing happened.

Then—slowly, almost imperceptibly—tiny bubbles began to rise from the bottom of the pot, escaping in
soft bursts.

The soil was drinking.

He watched, transfixed, as the bubbles continued, as the waterline crept upward, as the dry, compacted
soil began to darken.

Something loosened in his chest.
Not hope— not yet— but something like it.

He left the pot to soak and sat on the couch, exhaustion still clinging to him like a second skin. He closed
his eyes for a moment, listening to the faint ticking of the radiator, the soft hum of the house settling.

When he opened them again, the room had dimmed slightly. Afternoon was slipping toward evening.

He stood and crossed to the basin.



The soil was fully saturated now—dark, heavy, no longer bone dry. He lifted the pot carefully, letting the
excess water drain, and returned it to its place by the window.

The tree still looked frail, its leaves still curled, its posture still collapsed.

But the trunk felt firmer. The branches held a whisper more tension. The soil no longer resisted his touch.
[t wasn't alive again— not yet— but it wasn't dying anymore.

He exhaled slowly.

Then he tried again.

He adjusted the blinds. Opened them fully. Closed them halfway. Opened them again. He moved the pot
closer to the window, then farther from the window, then angled it slightly, then angled it back. He wiped
dust from the leaves with a soft cloth, trying to be gentle, trying not to disturb the fragile edges.

He checked the pot. He checked the leaves. He checked the soil. He checked everything he could think
to check.

Still nothing.
The tree remained motionless, its posture unchanged, its silence unbroken.
He sat back on his heels, hands hanging loosely between his knees.

A hollow feeling opened in his chest— not the sharpness of grief, but the slow, sinking weight of
inadequacy.

He remembered watching his grandfather tend the tree when he was a child— the way his hands moved
with quiet certainty, the way he seemed to understand the tree without needing to speak.

He remembered thinking that caring for a plant was simple— water, light, soil, patience.
He knew better now.
He exhaled, long and slow.

The light outside had faded to a muted grey. The house felt heavier again, as if the walls were absorbing
the dimness.

He stood, too tired to think, too drained to try again.

He turned off the kitchen light, walked back to the couch, and lay down.
The bonsai sat in the half-light, unchanged.

He closed his eyes.

Tomorrow, he told himself.

Tomorrow he would try again.



CHAPTER 3 — THE NOTE

Morning arrived quietly, the kind of morning that doesn’t announce itself so much as seep into the room.
A muted winter light crept across the floorboards, soft and diffused, settling gently on the furniture.

He woke on the couch, stiff and disoriented, the memory of yesterday returning in slow, heavy pieces.
The house was still. But not the same kind of stillness as before.
He stood and walked toward the window.

The Apple bonsai sat where he had left it, still frail, still slumped, but undeniably changed. The soil was
darker now, still damp from the soaking. The trunk felt firmer when he touched it. The branches held a
whisper more tension.

It wasn’t recovering— not yet— but it was no longer collapsing.
He exhaled, a small breath of relief.

The folded note from the fridge—Soak them in the basin—rested on the counter where he had left it. He
touched it briefly, feeling the creases, the weight of the handwriting.

Something tugged at him.
Not toward the bonsai this time.
Toward the back of the house.

He walked down the narrow hallway, each step stirring the stale air. The door to the workshop stood
slightly ajar, just as he remembered it from childhood—always open enough to invite curiosity, always
closed enough to command respect.

He pushed it gently.

The air changed the moment he stepped inside—cooler, denser, carrying the faint smell of soil and old
paper. It felt like stepping into a preserved moment, a room that had been paused rather than abandoned.

Stacks of journals lined the shelves. Loose notes lay scattered across the desk. Old pruning tools rested in
a cracked ceramic dish. A thin layer of dust softened the edges of everything, as if the room had been
waiting without breathing.

He stood still, letting the space settle around him.
A memory surfaced—unbidden, vivid.

He was small again, eight or nine, standing beside his grandfather in the backyard. The sun was warm.
The air smelled of soil and cut grass. His grandfather knelt beside the Apple bonsai, hands steady,
movements slow and deliberate.

“Plants don'’t speak,” the boy had said.



His grandfather smiled.

“They do,” he replied. “You just haven't learned how to listen.”
The memory dissolved, leaving a faint ache behind.

He looked around the workshop.

His grandfather had always kept a journal—notes on plant health, sketches, equations, observations
written in a hand both precise and hurried. If anything in this house held answers, it would be that journal.

He began searching.

He checked the shelves first—rows of notebooks, some labeled, some not. He flipped through a few,
finding diagrams, soil measurements, pruning schedules. Useful, but not what he was looking for.

He moved to the desk.

The top was cluttered with loose papers, old receipts, a broken pencil sharpener. He sifted through them,
then pulled open the drawer.

There it was.

A worn moleskin notebook, edges frayed, the cover softened by years of use.
He lifted it carefully.

As he did, a folded photograph slipped out and drifted to the floor.

He picked it up.

The image was torn in half.

On the remaining half, two figures stood in a mountain landscape— a short, round man with a llama’s
lead rope wrapped around his wrist, and a larger man with a chainsaw slung casually over one shoulder.

Both looked weathered, confident, familiar in a way he couldn’t explain.

He turned the photograph over.

On the back, written in his grandfather’s hand:

Mateo

Elias

Beneath the names, a fragment of a quote:

“Awakening is the oldest movement in nature. Before thought, before language, before intention...”
The sentence ended abruptly where the photograph had been torn.

He felt something shift inside him— a click, a quiet alignment, as if the pieces of a puzzle had finally
begun to fit.



He looked again at the photograph.
His grandfather had kept this. Had torn it. Had left it for him to find.
He opened the journal.

Every page was filled—notations, equations, charts, sketches of root systems, diagrams of light angles,
observations written in a hurried scrawl. It was a lifetime of attention, distilled into paper.

He closed the journal gently.
He didn’t know what any of it meant yet.
But he knew what he had to do.

He placed the torn photograph inside the journal, tucked both into his bag, and added a blank notebook
from the shelf—just in case.

He returned to the living room.

The bonsai sat in the pale morning light, fragile but no longer fading.

“I'll come back for you,” he said softly.

He pulled on his coat, tightened the strap of his bag, and stepped toward the front door.

Outside, snow was falling again—soft, steady, the kind that blankets the world without making a sound.
He closed the door behind him and began walking down the path.

His breath rose in pale clouds. His boots crunched in the snow. His mind was already far from home.
The photograph. The names. The half-quote. The map in the notebook. The first name on the list.
Colombia.

High in the mountains. Where the air is thin and the light is sharp. Where the world teaches in gradients.
He tightened his grip on the strap of his bag.

The journey had begun.



ACT IT — THE JOURNEY
CHAPTER 6 — ARRIVAL IN THE THIN AIR

Part [ — SIGNAL

The air hit him first.
Thin, sharp, unfamiliar — as if the atmosphere itself had been stretched too tightly over the mountains.

He stepped off the small bus and onto the gravel road, his legs unsteady from the long ride up the
winding switchbacks. The altitude pressed against his chest, not painfully, but insistently, reminding him
with every breath that he was far from home.

The sunlight was different here.

Not warm and soft like winter light back home, but bright, direct, almost metallic — a blade of
illumination that carved the landscape into crisp edges.

He squinted, raising a hand to shield his eyes.

The mountains rose around him in steep, jagged layers, their slopes covered in rows of coffee plants that
clung to the earth like green stitching. The air smelled of solil, citrus, and something faintly sweet — a
scent carried on the wind from somewhere he couldn’t see.

He took a step forward.

The ground felt uneven beneath his boots, the gravel shifting, the altitude tugging at his balance.
He inhaled again, deeper this time.

The air was thin, yes — but clean. Alive. Filled with a kind of clarity that felt almost intrusive.

He adjusted the strap of his bag on his shoulder, feeling the weight of the notebook inside — the
photograph, the folded paper, the signatures.

The first name on the list.
He looked around.

The road stretched ahead, curving along the mountainside toward a cluster of buildings in the distance —
a farmhouse, a drying patio, a few small structures scattered like stones.

Somewhere up there, someone was waiting.
Or maybe not waiting — but expecting.
He took another step.

The sunlight struck him again, bright enough to make his eyes water.



He blinked hard, and for a moment the world blurred — the mountains, the sky, the rows of coffee plants
swaying in the wind.

A wave of exhaustion washed over him.

Not just from travel, but from everything — the funeral, the house, the bonsai, the note, the photograph.
He steadied himself, placing a hand on a wooden fence post.

The wood was warm from the sun.

He closed his eyes, just for a moment, letting the thin air settle into his lungs.

When he opened them again, the world felt sharper.

The colors more vivid. The sounds more distinct — the rustle of leaves, the distant call of a bird, the hum
of insects hidden in the brush.

It was overwhelming.

But it was also the first time in days that he felt something other than grief.
He took a slow breath.

Then another.

And then he began walking up the road toward the farm.

CHAPTER 7 — THE MAN WITH THE WALKING STICK

He wasn't sure how long he had been walking when he first saw the llama.

It stood in the middle of the road, broad-chested and unimpressed, chewing slowly as if evaluating him
with each deliberate bite.

He stopped.

The llama did not.

[t blinked once, tilted its head, and resumed chewing.
A voice called out from somewhere up the slope.
“Don’t mind her! She thinks she owns the road!”

The voice was fast — words tumbling over each other, bright and warm, carrying a rhythm that felt like
laughter even when it wasn’t laughing.

A man emerged from between two rows of coffee plants.



Short. Round. A wide-brimmed hat pulled low over his brow. A walking stick in one hand, a woven bag
slung over the other shoulder.

He moved slowly — deliberately — as if each step were a negotiation with the earth.
But his mouth moved quickly.

“Ah! You must be the grandson! Yes, yes, I heard all about you!”

The apprentice blinked.

The man reached him, stopped, and looked him up and down with a kind of amused curiosity.

“Too pale,” he said. “Too tired. Too much thinking. Not enough breathing. But we can fix that.”
He tapped his walking stick twice on the ground.

The llama snorted in agreement.

The apprentice opened his mouth to speak, but the man was already talking again.

“Your grandfather was a good man. Stubborn. Too stubborn. But good. He told me you'd come
eventually. Said you'd need help. Said you'd try to fix things before you understood them. He was right.”

The apprentice swallowed.
“You knew him well?”

“Knew him?” The man laughed — a quick, bright sound. “He taught me half of what [ know! And I taught
him the other half! That’s how these things work.”

He gestured with his walking stick toward the terraces.

“Come. Walk with me. Slowly. The air is thin. If you rush, you'll faint, and then I'll have to drag you, and
I'm too old for that.”

He began walking up the path, each step measured, each movement unhurried.
The apprentice followed.

The terraces unfolded around them — rows upon rows of coffee plants, their leaves glossy in the sharp
mountain light, their branches trembling gently in the wind.

The man spoke as they walked.

“Signals,” he said. “That’s what your grandfather wanted you to learn first. The world is full of signals.
Plants feel them. Animals feel them. People feel them too, but people are very good at ignoring what they
feel.”



He tapped his walking stick against a rock.

“Reason comes later. First, you learn to see.”

The apprentice nodded, though he wasn't sure he understood.
The man smiled without looking back.

“Good. you're paying attention.”

They reached a small plateau overlooking the valley. The wind was stronger here, carrying the scent of
coffee blossoms and distant rain.

The llama arrived beside them, as if she had been invited.
The man planted his walking stick firmly in the soil.

“My name,” he said,

“Is Mateo.”

He turned to face the apprentice fully for the first time.

The apprentice felt the thin air tighten in his chest — not from altitude, but from the sudden weight of the
moment.

Mateo grinned.
“Welcome to the mountains. Welcome to my home.

Every shift in light, chemistry, vibration, temperature, humidity, or microbial presence carries meaning,
environmental signals. Plants exist within a dense field of information.”



CHAPTER 8 — LIGHT AS INFORMATION

Morning came fast in the mountains.

Not gradually, not gently — but all at once, as if someone had pulled a curtain aside and revealed a world
already awake.

The apprentice stepped out of the small guest room Mateo had given him, blinking against the sudden
brightness.

The sun was rising over the eastern ridge, casting long shadows across the coffee terraces. The slopes
looked like they were breathing — light expanding, shadows contracting, a slow pulse across the
mountainside.

Mateo was already outside.
Of course he was.

He stood on a narrow terrace path, leaning on his walking stick, his llama beside him like a silent
bodyguard.

“Good,” Mateo said without turning. “You're awake. The we're losing the light. Come.”

The apprentice joined him, still adjusting to the altitude, still feeling the thin air tug at his lungs.
Mateo pointed his walking stick toward the valley.

“Look,” he said. “Not at the plants. At the shadows.”

The apprentice squinted.

The shadows stretched long and thin, angled sharply across the rows of coffee plants. As the sun climbed,
the shadows shortened, shifted, softened.

“Light is not brightness,” Mateo said. “It is direction. It is angle. It is pattern.”
He tapped the ground with his stick.

“Plants don't see light. They interpret it.”

The apprentice frowned slightly.

Mateo laughed — a quick, bright sound.

“Good! Your brain is waking up.”

He pointed again.

“Coffee reads gradients. Where the light hits first. Where it lingers. Where it fades. Where the shadows
fall. Every slope, every angle, every leaf — all of it is information.”



The apprentice watched the terraces more closely now.

The plants on the upper slope caught the sun first, their leaves glowing a soft gold. The plants lower
down remained in shadow, cooler, darker, slower to warm.

A pattern.

A gradient.

A signal.

Mateo nodded, seeing the realization forming.

“Exactly,” he said. “Light tells the plant where it is. How high. How exposed. How crowded. How safe.”
He lifted a branch gently with the tip of his walking stick.

“See how the leaves angle themselves? Not randomly. Not aesthetically. Purposefully. They are
negotiating with the sun.”

The apprentice leaned closer.

The leaves weren't flat. They weren’t uniform. Each one tilted slightly differently, as if each leaf had made
its own decision.

Mateo grinned.

“Signals are not instructions,” he said. “They are questions. Plants answer only after they understand the
question.”

The wind shifted, carrying the scent of warm soil and distant blossoms.
Mateo inhaled deeply.

“Light asks: Where are you? Who is beside you? What season is this? What time of day? What danger?
What opportunity?”

He tapped the apprentice lightly on the chest with the walking stick.

“And you — you have been probably treating light like a lamp. On or off. Bright or dim. Useful or not.”
The apprentice felt heat rise in his cheeks.

Mateo softened.

“It’'s not your fault,” he said. “Most people think that way. But plants don’t. Plants live inside a dense field
of information. Light is only the first language.”

The llama snorted, as if in agreement.

Mateo turned toward the next terrace.



“Come,” he said. “Today you learn to see what the plants see. Tomorrow, you learn to feel what they
feel.”

He began walking — slowly, deliberately — his stick tapping a steady rhythm on the stone steps.

The apprentice followed, the morning sun warming his back, the shadows shifting around him like a living
map.

CHAPTER 9 — CHEMISTRY AS CONVERSATION

By mid-morning, the sun had climbed high enough that the terraces shimmered with heat. The
apprentice wiped sweat from his brow, still not used to how quickly the mountain air shifted from cold to
warm.

Mateo, of course, looked entirely unbothered.

He stood beside a row of coffee plants, walking stick tucked under one arm, a handful of ripe cherries in
his palm.

“Light is the first language,” he said. “But it is not the loudest.”

He crushed one of the cherries between his fingers.

A sharp, sweet aroma burst into the air — bright, fruity, almost floral.

The apprentice inhaled instinctively.

Mateo grinned.

“Good. You smelled it. Now tell me what it means.”

The apprentice hesitated. “It... smells like fruit?”

Mateo laughed — loud, delighted, unfiltered.

“Of course it smells like fruit! It is fruit! But that is not the meaning.”

He held the crushed cherry closer.

“Plants speak in chemistry. Volatiles. Aromas. Oils. Acids. Sugars. Every molecule is a message.”
He tossed the crushed cherry aside and plucked a leaf from the nearest branch crushing it.
“Smell this.”

The apprentice leaned in. The leaf smelled green — sharp, slightly bitter, almost metallic.

“Now this one.”



Mateo plucked a second leaf from a plant a few meters away crushing it too. This one smelled different
— softer, warmer, almost sweet.

The apprentice frowned. “They’re the same plant.”
“Same species,” Mateo corrected. “Not the same story.”
He pointed with his walking stick.

“That one has been in the shade. This one has had the morning sun. Different light, different stress,
different chemistry.”

He tapped the apprentice lightly on the chest with the walking stick.

“Different messages.”

The apprentice looked again at the leaves, as if seeing them for the first time.
Mateo crouched, slow and deliberate, and scooped a handful of soil into his palm.
“Smell.”

The apprentice hesitated — then leaned in.

The scent was rich, earthy, alive. Not just dirt — something deeper.

“Microbes,” Mateo said. “Billions of them. Talking. Arguing. Negotiating. They tell the plant what nutrients
are available, what pathogens are near, what neighbors are friendly, what roots are stressed.”

He let the soil fall slowly through his fingers.

“Chemistry is not background,” he said. “It is language.”

The wind shifted, carrying a faint sweetness from the upper terraces.

Mateo inhaled sharply.

“Ah. That plant is stressed.”

The apprentice blinked. “How can you tell?”

Mateo pointed with his stick toward a cluster of coffee plants halfway up the slope.

“Use your nose,” he said. “Stressed plants release volatiles — warnings, alarms, invitations for help.”
He began walking, slow but purposeful.

The apprentice followed, the llama trailing behind them like a curious shadow.

As they approached the stressed plant, the scent grew stronger — a sharp, almost citrusy note layered
over the usual green aroma.

Mateo knelt beside it.



“See the leaf edges? Slight curl. See the color? A little too bright. Feel the soil.”
The apprentice pressed his fingers into the earth.

Dry.

Too dry.

Mateo nodded.

“The plant is calling for help. Not with sound. With chemistry.”

He stood, leaning on his walking stick.

“Light tells the plant where it is. Chemistry tells the plant what is happening.”
He looked at the apprentice, eyes bright beneath the brim of his hat.

“Signals are everywhere. You just have to learn how to see.”

The wind swept across the terraces, carrying the scent of soil, fruit, and distant blossoms — a thousand
messages layered on the air.

CHAPTER 10 — TIME AS MEMORY

By late afternoon, the heat had softened. The sharpness of the morning light had mellowed into
something warmer, rounder, as if the mountains themselves were exhaling.

Mateo led the apprentice higher up the terraces, moving with his usual slow, deliberate steps. The llama
followed, unhurried, as though she had walked this path a thousand times.

“Light tells the plant where it is,” Mateo said. “Chemistry tells it what is happening.” He tapped his
walking stick twice on the stone. “But time — time tells it who it has been.”

The apprentice frowned. “Plants have memory?”

Mateo snorted. “Of course they do. How else would they know when to wake? When to flower? When to
rest? When to defend themselves?”

He pointed toward the valley.
“Watch.”
The apprentice followed his gaze.

The wind shifted — not randomly, not chaotically, but in a slow, predictable pulse. A long breath down
the slope, a pause, then a gentler breath back up.



It repeated. Steady. Rhythmic. Almost like a heartbeat.
“That,” Mateo said, “is the mountain remembering the sun.”
The apprentice blinked. “I don’t understand.”

Mateo grinned. “Good. That means you're close.”

He lifted his walking stick and traced a line through the air.

“In the morning, the sun warms the eastern slopes first. Warm air rises. Cold air sinks. The mountain
breathes in one direction.”

He traced another line.
“In the afternoon, the western slopes warm. The breath reverses.”
He tapped the apprentice lightly on the shoulder.

“Every day, the same pattern. Every day, the same rhythm. Plants feel this. They anticipate it. They shape
themselves around it.”

He crouched beside a coffee plant, running his fingers gently along the underside of a leaf.

“See the angle? See how the leaf curves slightly upward in the morning, then relaxes by afternoon? It is
not reacting. It is remembering.”

The apprentice knelt beside him.

He placed his hand near the leaf, feeling the faint warmth of the sun still lingering on its surface.
Mateo nodded.

“Good. Now close your eyes.”

The apprentice hesitated — then obeyed.

“Feel the wind,” Mateo said. “Not the temperature. Not the direction. Feel the pattern.”
The apprentice inhaled.

The wind brushed his cheek — a long, slow exhale down the slope.

Then a pause.

Then a softer inhale.

A rhythm.

A pulse.

A memory.

He opened his eyes.



Mateo was watching him closely.

“You felt it,” the old man said. “Not with your mind. With your body.”

The apprentice nodded slowly.

Mateo smiled.

“Signals are not instructions,” he said. “They are questions. And time is the oldest question of all.”
The wind shifted again, carrying the scent of cooling soil and distant rain.

The apprentice felt something settle inside him — a quiet alignment, a sense that the world was not
chaotic after all, but patterned, layered, alive with meaning.

Mateo tapped his walking stick once more.

“Tomorrow,” he said, “you begin the real work.”

A helicopter arrived just after dawn the next morning.

Mateo stood beside the apprentice — who was ready early this time — on the ridge, walking stick
planted firmly in the soil, llama grazing lazily behind them.

“You've learned to see the world as signal,” Mateo said. “But signals are only the beginning.”
The helicopter blades began to spin, sending dust and loose leaves swirling around them.
Mateo leaned close so his voice could carry over the rising wind.

“The other people in your photo. They won't laugh like I do. They won’t move like I do.”

A pause.

“But they see more than anyone ['ve ever met.”

The apprentice nodded, feeling the weight of the moment settle into him.

Mateo tapped his chest with the walking stick.

“Remember: Signals are questions. Perception is choosing which questions matter.”

The apprentice climbed aboard.

The helicopter lifted, rising above the terraces, above the valley, above the patterned breath of the
mountain.

Mateo grew smaller below, a round figure with a walking stick, a llama at his side, the morning sun
catching the brim of his hat.

Then the mountains swallowed him from view.



BREAKAWAY 1 —Ms=1I;-D;-P;-S; - X,
The Signal Construction Equation — Layer 1

Before anything else, it is important to understand what this equation is not. Ms, does not describe how a
plant perceives, interpretates, or behaves. It does not include the plant’s identity, its evolutionary history,
its base affinity, or the cognitive weighting that comes later in the system.

Layer 1 calculates only the strength of the incoming signal — nothing more.

[t is the raw situation vector the plant constructs from the world around it. Because each component is
multiplicative, the resulting value is often a small decimal. This is expected. Signal strength is only the first
step in a much larger interpretive process.

Plants do not receive “signals” the way humans imagine them. They construct them.
A signal is not a single event. It is a situation vector — a composite built from multiple dimensions of

experience:
e I = Intensity
e D = Duration
P

e S¢ = Social context
e X, = Internal readiness

Together, these form Ms — the plant’s moment-to-moment understanding of what is happening.

To see this clearly, consider the stressed coffee plant from the upper terrace.

Case Study: The Coffee Plant Releasing VOCs

At first glance, the plant appeared only slightly off: a faint curl at the leaf edges, a brightness in the green
that didn’t belong, a dryness in the soil.

But the chemistry told the real story.

The plant was releasing volatiles — sharp, citrus-like notes carried downslope by the wind. Not a scream,
not a command, but a question.

Something was wrong. The plant was asking the environment to clarify what.

To compute the signal strength, we evaluate each component:

1. Intensity — I = 0.7
The volatile release was noticeable but not extreme. The underlying drought signal remained strong.
Moderate—strong intensity — 0.7

2. Duration — Dg = 1.2
The stress had been building for hours. Not a momentary fluctuation, but a sustained condition.
Multi-hour persistence — 1.2

3. Pattern Stability — Ps = 0.4
The volatile release was irregular — not a clean, rhythmic emission, but a stuttering pattern.



This instability suggests the plant is unsure: Is this drought? Heat? Mechanical disturbance? A
combination?
Low stability — 0.4

4. Social Context — Sg = 0.3

No neighboring plants were stressed. No pathogen signatures. No shared chemical alarms.
The plant was alone in its distress.

Low social reinforcement — 0.3

5. Internal Composite — X = 0.2

The soil was dry. The roots were likely dehydrated. There may have been a history of inconsistent
watering — a pattern the plant “remembers” through its physiological state.

Stressed internal readiness — 0.2

Putting it together
Ms=1I;-D;-Py-Ss- X,
Ms=0.7-1.2-0.4-0.3-0.2
Ms =0.02016
Alow composite value — not because the plant isn't stressed, but because the signal is ambiguous.

The plant knows something is wrong, but it cannot yet interpret what.

This is the essence of Layer 1:
Signals are not instructions. They are questions. Plants answer only after they understand the question.



CHAPTER 11 — THE MOUNTAIN MAN
Part [ — PERCEPTION

The helicopter dropped into the Appalachian uplands like a stone.

The air here was heavier — thick with humidity, the smell of leaf litter, and the faint metallic tang of old
logging scars.

The forest below looked patchy, uneven — a mosaic of regrowth and absence.

The pilot pointed toward a clearing.

“That’s your stop.”

The apprentice stepped out, boots sinking slightly into damp soil.

The helicopter lifted away, its sound fading into the canopy until the forest swallowed it completely.
Silence settled.

Not the clean, crisp silence of Mateo’s mountain — but a dense, layered quiet, full of things unsaid.

A man emerged from the treeline.

Tall. Broad-shouldered. Weathered. A chainsaw slung casually over one shoulder as if it weighed nothing.

He walked with the slow, deliberate gait of someone who had spent a lifetime moving through uneven
ground.

When he reached the apprentice, he nodded once — polite, but not warm.
“You look just like him,” he said. His voice was low, steady, unhurried. “Mateo said you'd come.”
The apprentice nodded.

The man studied him for a long moment, eyes sharp, taking in everything — posture, breathing, boots,
the way he held his bag.

Then he extended a hand.

“Name’s Elias.”

His grip was firm, calloused, grounded.

He jerked his chin toward the forest.

“Come on. We've got a lot to see, and not much of it’s pretty.”

They walked.



The forest was a patchwork of contrasts — young saplings beside dead stumps, bare soil beside thick
undergrowth, open gaps where seedlings should have been but weren't.

Elias stopped beside a clearing.

“Look,” he said.

The apprentice looked.

“I don’t see anything.”

Elias nodded once, as if that answer pleased him.

“Good. Most people don't.”

He pointed with the chainsaw.

“That’s the problem.”

The apprentice frowned.

Elias continued.

“A healthy forest should be crawling with seedlings. Oak. Maple. Birch. But here? Nothing.”
He crouched, running a hand over the bare soil.

“Deer pressure. Past logging. Drought cycles. Bad mast years. Soil chemistry out of balance.”
He stood again, eyes scanning the treeline.

“A degraded forest has its own psychology,” he said. “You can’t fix what you don’t understand. And you
can't understand what you don't perceive.”

The apprentice felt a chill run through him — not from the air, but from the weight of the words.
Elias slung the chainsaw back over his shoulder.

“Mateo taught you that signals exist,” he said. “Good. Now I'm going to teach you how to really see.”
He started walking again.

“How to see what isn't there.”

The apprentice followed, the forest closing around them, the light dimming under the canopy.



CHAPTER 12 — THE FOREST THAT REMEMBERS

The deeper they walked, the thinner the soil became.

The apprentice could feel it under his boots — the way the ground shifted from loam to grit, from grit to
stone, from stone to something that barely qualified as soil at all.

Elias stopped beside a slope where the earth had peeled away, revealing a spine of fractured rock.
“This,” he said, tapping the stone with the heel of his boot, “is what the uplands remember.”

The apprentice frowned. “Remember?”

Elias nodded.

“Forests don't forget. They carry their history in the soil, in the roots, in the gaps where seedlings should
be”

He pointed toward a stand of young pines — thin, scraggly, pushing up through the rubble.
“See those? That'’s pine resurgence. Theyre the only ones tough enough to take this beating.”

The apprentice looked closer. The pines were clustered in pockets where the soil was deepest, their
needles bright against the dull earth.

“What happened here?” he asked.
Elias exhaled slowly, as if the question carried weight.

“Too much, over too long,” he said. “Logging stripped the canopy. Drought baked the soil. Then the deer
came.”

He crouched beside a bare patch of ground, running his fingers through the thin layer of dust.

“Deer pressure,” he said. “They browse every hardwood seedling the moment it appears. Oak, maple,
birch — gone before they reach your knee.”

He stood again, scanning the slope.

“And then came the mast failures.”

The apprentice tilted his head. “Mast failures?”
Elias nodded.

“Years when the trees don’t produce enough seed. Happens naturally sometimes. But when the forest is
stressed — drought, heat, poor soil — it happens more often.”

He pointed at the empty ground.

“No seed. No seedlings. No future.”



The apprentice felt a heaviness settle in his chest.

Elias continued walking, his chainsaw bouncing lightly against his shoulder.
“Mateo taught you to feel signals,” he said. “Good. But perception is different.”
He stopped beside a fallen log, its bark stripped clean.

“Signals tell you something happened. Perception tells you what matters.”
He pointed at the log.

“Look.”

The apprentice looked.

“I don't see anything,” he said again.

Elias smiled — a small, tired smile.

“That’s the point.”

He tapped the log with his boot.

“This should be covered in seedlings. Shade-tolerant species love nurse logs. Moisture, nutrients,
protection.”

He gestured to the empty surface.

“But there’s nothing. Not one.”

The apprentice swallowed.

“What does that mean?”

Elias turned to him, eyes sharp beneath the brim of his hat.

“It means the forest is remembering its stress. [t means the past is still happening. It means perception
isn't just about what you see — it’'s about what isn’t there.”

He stepped off the log and continued down the slope.
“Come on,” he said. “You're going to learn how plants decide what to notice.”

The apprentice followed again, the forest closing in around them, the air thicker with the weight of history.



CHAPTER 13 — SELECTIVE PERCEPTION

They climbed higher into the uplands, the forest thinning into a patchwork of rock, scrub, and stubborn
pockets of green.

Elias stopped beside a slope where the soil was barely more than dust. He pointed with the chainsaw.
“Tell me why the seedlings don’t come back.”

The apprentice scanned the ground. Bare. Silent. Unpromising.

“Because the deer eat them?” he offered.

Elias shook his head.

“That’s part of it. But not the heart of it.”

He crouched, brushing aside a thin layer of leaf litter.

“Hardwoods don'’t just grow anywhere. They notice where they are. And this place?” He tapped the stone
beneath. “This place tells them not to bother.”

The apprentice frowned. “Trees can... ignore places?”
Elias stood, stretching his back with a quiet groan.

“Plants don'’t respond to every signal. They can't afford to. They pay attention to what their history tells
them matters.”

He pointed toward a cluster of pines clinging to the slope.

“See those? Pines notice light and space. Hardwoods notice moisture and soil depth. Different histories.
Different priorities.”

The apprentice watched the pines sway in the wind — thin, flexible, persistent.
“So, the hardwoods don’t even try?”

“They try,” Elias said. “But only when the signals line up with their expectations. And here? Nothing lines
up.”

He walked a few paces downslope, boots crunching on gravel.

“Look at the timing,” he said. “Morning sun hits this slope early. Dries it out fast. Wind pulls moisture
downhill. Night temperatures drop hard.”

He turned to face the apprentice.

“Circadian alignment matters. Forests have rhythms — daily, seasonal, generational. If a seedling’s
internal clock doesn’t match the land’s clock, it fails before it starts.”



The apprentice felt the weight of the idea settle in.

“So, the forest. .. filters what it notices?”

Elias nodded.

“Exactly. Selective perception. A forest doesn't see everything. It sees what its past has taught it to see.”
He pointed at the empty ground again.

“This slope used to hold moisture. Used to have shade. Used to have mast years that fed the soil. Used to
have fewer deer.”

He let the silence stretch.

“But the forest remembers the bad years more than the good ones. Stress leaves deeper marks than
abundance.”

The apprentice knelt, running his fingers through the thin soil. It felt tired — as if the land itself had given
up on certain possibilities.

Elias watched him.

“Mateo taught you how to feel signals,” he said. “Now you're learning how plants decide which signals
matter.”

He slung the chainsaw back over his shoulder.
“Come on. There’s something else I want to show you.”

They walked even deeper into the uplands, the forest shifting around them — not just in space, but in
memory.

The apprentice felt it now: the weight of history in the soil, the quiet biases in the wind, the way the land
seemed to guide attention toward some things and away from others.

Perception wasn’t passive. It was shaped. Trained. Selective.

And the forest had been learning for a very long time.



CHAPTER 14 — HISTORY SHAPES PERCEPTION

They reached a ridge where the forest opened into a long, sloping bowl of land — a place where the
trees thinned, the understory vanished, and the ground was littered with charcoal flecks that glittered
faintly in the afternoon light.

Elias knelt and pinched a piece of blackened wood between his fingers.
“Fire,” he said. “Old but not forgotten.”

The apprentice crouched beside him.

“I thought fire was good for forests.”

Elias nodded. “It is. When it comes at the right time, in the right way. But when the cycles break... the
forest breaks with them.”

He let the charcoal fall.

“Fire used to sweep through here every ten, maybe fifteen years. Low, cool burns. Cleared the understory.
Opened space for oak and hickory. Reset the clock.”

He stood, brushing his hands on his jeans.

“But then people stopped the fires. And when they finally came back, they came back wrong — too hot,
too big, too late.”

He pointed down the slope.

“See that patch of pines? That’s what fills the gaps when the fire cycle collapses.”

The apprentice followed his gaze. The pines were dense, uniform, almost military in their arrangement.
“They're not supposed to be here,” Elias said. “Not like that.”

He walked a few steps, boots crunching on brittle leaves.

“Fire shapes perception. A forest that burns regularly learns to expect it. A forest that burns unpredictably
learns to fear it.”

He tapped his temple.
“Stress memory. [t changes what the forest notices.”

The apprentice felt the idea settle in — the way a forest could “remember” fire not as an event, but as a
pattern that shaped its entire way of sensing the world.

Elias continued down the slope, stopping beside a cluster of saplings — or what remained of them. Each
stem had been neatly clipped, the tips chewed clean.



“Browsing cycles,” he said. “Deer again.”

He lifted one of the stems.

“Every winter, they hit the same spots. Same trails. Same pressure. Year after year.”
He let the stem fall.

“And the forest learns. Hardwoods stop investing in places where they always get eaten. They stop
noticing opportunities here. They stop trying.”

The apprentice frowned.

“So, the forest... gives up?”

Elias shook his head.

“Not gives up. Adapts.”

He pointed toward a thicket of mountain laurel — dense, tangled, impenetrable.

“That stuff thrives under browsing pressure. So, the forest shifts its attention. It notices what survives. It
stops noticing what doesn't.”

He turned to face the apprentice fully.
“This is what [ mean when [ say a degraded forest has its own psychology.”
He gestured around them — the thin soil, the pine patches, the browsed stems, the charcoal flecks.

“All of this,” he said, “is memory. Fire cycles. Browsing cycles. Drought cycles. Mast failures. Every stress
leaves a mark. And those marks shape perception.”

He stepped closer, lowering his voice.

“Plants don'’t perceive the world as it is. They perceive the world as their history has taught them to.”

Elias slung the chainsaw back over his shoulder.
“Come on,” he said. “There’s one more place you need to see.”
They walked even deeper into the uplands, the forest shifting again — not just in species, but in mood.

The apprentice could feel it now: the weight of cycles, the echoes of old fires, the quiet scars of browsing,
the way the land seemed to lean toward some futures and away from others.

History wasn’t behind them. It was under their feet.

And it was shaping everything the forest perceived.



CHAPTER 15 — THE MISSING SEEDLINGS

They walked until the light began to thin, the sun slipping behind the ridge and pulling the warmth with it.
The forest cooled quickly — a reminder that the uplands lived on a tighter clock than the mountains of
Colombia.

Elias stopped in a clearing that didn't look like a clearing at first. It looked like nothing.

No saplings. No understory. No seedlings. Just bare soil, scattered leaves, and the long shadows of tired
trees.

“Here,” he said quietly. “This is where it finally clicks.”

The apprentice looked around, waiting for something to reveal itself.
Nothing did.

Elias folded his arms.

“Tell me what you see.”

The apprentice swallowed. “Nothing.”

Elias nodded.

“And now tell me what that means.”

The apprentice hesitated — but something from the last two days stirred in him. The charcoal flecks. The
browsed stems. The thin soil. The pine patches. The forest’s long memory.

“It means...” He knelt, touching the ground. “It means the forest isn’t expecting seedlings anymore.”
Elias’s expression didn’t change, but something in his posture softened.
“Goon”

The apprentice looked deeper — not with his eyes, but with the sense Mateo had awakened and Elias
had sharpened.

“It means the forest has stopped noticing the signals that would invite them. It means the history here is
louder than the present. It means...” He exhaled. “It means the forest has learned not to hope.”

Elias nodded once — slow, deliberate.

“Plants do not sense everything equally,” he said. “Perception is shaped by history.”
The apprentice felt the truth of it settle into him — not as an idea, but as a weight.
A forest could be alive and still be blind to its own possibilities.

Elias slung the chainsaw off his shoulder and set it gently on the ground.



“That’s enough for today,” he said. “You've seen what you needed to see.”

They made camp on a flat patch of ground beneath a stand of old oaks — the few that had survived the
cycles. Elias built a small fire, its glow flickering against the trunks like a heartbeat.

They ate in silence for a while, listening to the forest breathe around them.
Eventually, Elias spoke.

“Mateo told me to give you something.”

The apprentice looked up.

Elias reached into his pack and pulled out a torn photograph — creased, worn, handled many times. The
edges were jagged, the tear running clean through the middle as if it had once been part of something
larger.

The apprentice unfolded it carefully.

Two figures stood in a mountain landscape — a woman with sharp, intelligent eyes and a tablet tucked
under one arm, and an older man in traditional Japanese clothing, hands folded behind his back, posture
straight as a blade.

On the back, written in Mateo’s hand, were two names:
Dr. Marijke van der Meer
The Master

Beneath the names, completing the sentence he had carried since the beginning of his journey, was the
rest of the inscription:

“Where we centralize perception, plants distribute it. Where we interpret internally, they integrate
externally. Their awareness is not housed in a single organ but expressed across the entire body — a
living field of sensitivity.”

The apprentice felt the breath leave him.
He looked up. “The Master?”
Elias nodded once — slow, deliberate.

“That’s what he calls himself. Or what others started calling him. No one’s sure anymore.” He poked the
fire, sending a small spray of sparks upward.

He tapped the woman in the photo.

“Marijke comes first. She’ll break your brain in the best possible way. Patterns, networks — she sees
things the rest of us miss.”

Then he tapped the older man.



“And him. .. well. You don’t go to him until you're ready.”

Elias leaned back, the firelight catching the deep lines in his face.

“Mateo said you'd know what this meant when you saw it.”

The apprentice stared at the torn photograph — his half, Elias’s half — finally whole.
And something inside him aligned.

The fire crackled softly.

The apprentice lay awake long after Elias had fallen asleep, listening to the quiet, feeling the weight of the
forest’s history pressing gently against him.

He saw the missing seedlings everywhere now — not as emptiness, but as information. As memory. As
meaning.

And he understood, finally, why his grandfather had come here

BREAKAWAY 2 — A(s,k)
The Perception Layer — Base Meaning Affinity — Layer 2

Layer 2 is perception — the direct assignment of meaning tendencies to a signal based on the receptors
that detected it.
This is the plant’s baseline reaction: the first translation of a physical event into meaning categories.

In this layer, each signal sis processed through:

o the receptor types that detected it (photoreceptors, mechanoreceptors, thermosensors,
hygrosensors, chemoreceptors, VOC receptors, nutrient sensors, microbial pattern receptors,
mycorrhizal receptors, rhizobial receptors, electrical channels, calcium channels, hormone
receptors, etc.)

o the primary meaning category of each receptor (e.g., Threat, Opportunity, Scarcity, Cooperation)

o the secondary meaning category of each receptor (e.g., Stress, Competition, Abundance)

e the species’ base meaning affinity for each meaning category By,

o the signal strength from Layer 1 M

Together, these define how strongly a given signal pulls the plant’s perception toward each meaning
category.

The Equation

RawMeaniz)(s) = Z [ai1k=mg1) + ﬂi1k=m§2)] By - M
i



Where:
e iindexes the receptors activated by signal s
e each receptor ihas a type (e.g., hygrosensor, VOC receptor, nutrient sensor, photoreceptor,
hormone receptor, etc.)
) mgl)is the primary meaning category associated with receptor i
e.g., a hygrosensor might map primarily to Scarcity or Opportunity
a VOC receptor might map primarily to Threat or Competition
a nutrient sensor might map primarily to Abundance or Opportunity
a microbial pattern receptor (PRR) might map primarily to Threat

. mgz)is the secondary meaning category for receptor i
o eg., the same hygrosensor might secondarily map to Stress
o a VOC receptor might secondarily map to Stress or Cooperation
e a;is the primary meaning weight for receptor i
e B, is the secondary meaning weight for receptor i
e B, is the base meaning affinity of the species for meaning category k
e M, is the signal strength from Layer 1
The sum over i collects the contributions of all activated receptors whose primary or secondary
meanings align with category k. Multiplying by B}, and M scales this by:
e how strongly the species is biased toward that meaning category
e how strong the signal itself is

@)
@)
@)
@)

The result, RawMeanfcz) (s), is the perceptual pull of signal stoward meaning category k.

Case Study — Why Oak Seedlings Don'’t Return
Appalachian Uplands — Thin Soil, Browsing Pressure, Fire-Altered History

In Elias’s forest, oak seedlings should be everywhere. They are not.
To understand why, we examine how an oak perceives a weak moisture pulse after a brief rain — the
kind of signal that should invite germination.

Signal (s)
A faint, short-lived moisture increase in thin, rapidly draining soil.

From Layer 1:
M, =0.02016

Receptors Activated

1. Hygrosensors (root moisture receptors)
¢ Primary meaning: Opportunity
e Secondary meaning: Scarcity
e Receptor weight: 0.50
¢ Meaning weights:
o o= 1.0 (primary)
o B =0.5 (secondary)



2. Thermosensors (temperature-shift receptors)

Primary meaning: Instability
Secondary meaning: Stress
Receptor weight: 0.55
Meaning weights:

W=

o a=08
o B=05
3. VOC receptors (pine volatile receptors)

e Primary meaning: Competition

e 3 kmjnb,m Secondary meaning: Stress
e Receptor weight: 0.80

¢ Meaning weights:

o a=10
o B=0.75

These are the receptors that fire when a weak moisture pulse hits a degraded upland forest dominated by
pine resurgence.
Oak’s Base Meaning Affinities (Bx)
Oaks evolved in fire-cycled, moisture-variable environments. Their perceptual biases reflect this:
o High affinity: Opportunity, Scarcity, Stress, Threat
e Moderate affinity: Competition, Stability
o Lower affinity: Permission, Cooperation

These are evolutionary priors — the perceptual “lean” baked into the species.

Applying the Equation

(2) —
RawMean;, " (s) = z [ai1k=m§1) + 3i1k:m§2>] By - M
i
We compute two categories to illustrate the logic.
1. Meaning Category: Opportunity
Receptors contributing to Opportunity:

e Hygrosensor (primary — a = 1.0)
Sum of meaning weights:

Z(“i'i'ﬁi) =1.0

Base affinity for Opportunity (oak):

Compute RawMean,,:



RawMean oy (5) = 1.0 - 0.8 - 0.02016
= 0.016128

A small number — but in Layer 2, they all are. This is perception, not interpretation.

2. Meaning Category: Stress

Receptors contributing to Stress:

e Thermosensor (secondary — 3 = 0.5)
e VOC receptor (secondary — 8 = 0.75)

Sum of meaning weights:
D (a+B)=125
i

Base affinity for Stress (oak):
Bspress = 0.9
Compute RawMean,,;:

RawMean{) . (s) = 1.25- 0.9 - 0.02016

=0.02268
Stress > Opportunity.
Interpretation of the Result
Even before interpretation, before internal state, before probabilities —
the oak already leans toward Stress.

This is why seedlings don’t return.
Not because they can’t grow. But because their perception tells them:
e the moisture pulse is too weak
e the soil is too thin
e the competition is too high
e the stress cues are louder than the opportunity cues
The forest’s history has shaped the oak’s perceptual biases.
And the oak listens.



CHAPTER 16 — THE WORLD OF CONTROLLED ENVIRONMENTS
Part [[] — INTERPRETATION

The taxi pulled away, leaving the apprentice standing before a building that didn’t look real.

A fagade of glass and brushed steel rose three stories high, its surface catching the pale Dutch light and
bending it into soft reflections. The entrance was framed by two towering indoor trees visible through the
glass — their canopies brushing a ceiling of white marble panels veined with silver.

He stepped inside.

The lobby was silent in the way cathedrals are silent — not empty, but reverent. Light pooled across
polished stone floors. A living wall of ferns climbed one side of the atrium. Sensors glowed faintly behind
the leaves like hidden stars.

He had never seen anything like it.

A reception desk curved like a river stone at the far end of the hall. Behind it, a woman in a charcoal
uniform smiled politely.

“If you are here to see Dr. van der Meer, correct? Please wait here, she will be with you shortly.”

He nodded, but his attention drifted upward — to the massive skylight, to the suspended walkway above,
to the quiet hum of air filtration systems he couldn't see.

This place felt alien. Not hostile — just impossibly advanced.
Footsteps approached.
He turned.

A woman in her forties walked toward him — calm, warm, eyes bright with a kind of gentle intelligence.
She wore a simple lab coat, sleeves rolled neatly to the elbow, hair tied back in a loose knot.

“Hello,” she said softly. “You must be the apprentice.”

He nodded.

“I'm Dr. Marijke van der Meer,” she said. “Welcome to the Behavior driven Controlled Environment
Research Institute.”

Her voice carried both precision and kindness — the tone of someone who understood complexity
without needing to announce it.

“Come,” she said. “Let me show you where interpretation begins.”

She led him past the reception desk toward a set of double doors at the back of the lobby. A small sign
read: AUTHORIZED PERSONNEL ONLY.



Beyond the doors was a transitional space — bright, white, immaculate.
A clean room.

On the left: a wall-mounted rack of Tyvek suits. On the right: a stainless-steel hand-washing station with
motion-activated faucets. Ahead: a small rack holding gloves, masks, hairnets. A boot-cover dispenser
clicked softly as it cycled.

Marijke gestured to the equipment.
“You need this,” she said. “It's how we control external signals.”

He hesitated — not out of reluctance, but out of awe. The forest had been wild, chaotic, wounded. This
place was the opposite: a world where every variable was known, measured, shaped.

He pulled on the boot covers. The gloves. The mask. The hairnet.
Marijke watched with a small, approving smile.

“Good,” she said. “Now you're ready.”

She pressed a panel beside the inner door. It slid open with a soft hiss.
A wash of cool, filtered air brushed past them.

Inside, a hallway stretched out — bright, white, immaculate.

On either side, rooms with large glass windows revealed glimpses of the facility beyond. The world inside
glowed with shifting LED spectra — blues, reds, magentas, whites — each wavelength tuned to a
purpose.

Rows of plants stretched into the distance, each living in a world crafted for it.
Marijke stepped through the doorway.
“Interpretation,” she said, “begins here.”

The apprentice followed, the door sealing quietly behind them.

CHAPTER 17 — THE EMPATHIC SCIENTIST

The door sealed behind them with a quiet sigh, leaving the noise of the outside world somewhere far
away. Inside, the air felt different — not just cleaner, but intentional, as if every molecule had been placed
exactly where it belonged.

Marijke walked slowly, letting him take in the space.

“You don't have to rush,” she said gently. “Most people need a moment. It’s a lot to absorb.”



He nodded, though he wasn'’t sure he had words yet. The facility stretched out like a living map of light
and motion — airflow tunnels whispering overhead, nutrient films gliding beneath roots, LED spectra
shifting in slow, deliberate rhythms.

Marijke watched him the way she might watch a plant adjusting to a new environment — not judging,
simply observing.

“You're overwhelmed,” she said softly.
He blinked.
She smiled.

“I read people the same way I read plants. Posture, breath, where the eyes linger. Everyone broadcasts
their internal state. Most just don’t realize it.”

She stopped beside room gesturing to the window inside to a row of basil plants, their leaves trembling
slightly under what look like a controlled micro-gust.

“Plants do it too,” she said. “Every leaf angle, every pigment shift, every change in turgor — it’s all
communication. Not to us, but to themselves.”

She turned to him.
“And to understand interpretation, you have to learn to see those signals in both directions.”

They continued walking room after room, passing strawberries glowing under soft red pulses, tomatoes
stretching under warm white, lettuce compact under deep blue.

“Controlled environments aren’'t about perfection,” she said. “They're about clarity. When you remove the
noise, you can finally hear what a plant is actually saying.”

She paused, studying him again — not intensely, but with a kind of gentle precision.
“You carry tension in your shoulders,” she said. “Not fear. Anticipation.”

He exhaled, surprised at how accurate it was.

Marijke nodded.

“Breath. Interpretation requires openness. Plants interpret the world through their internal state — and so
do we.”

They reached a small observation platform overlooking a chamber where dozens individual rooms of
seedlings grew under subtly different conditions.

Marijke rested her hands on the railing.
“Elias taught you how to see what’s missing,” she said. “Mateo taught you how to feel what’s present.”

She looked at him, eyes warm.



“I will teach you how plants take those perceived signals and interpret their meaning.”

A soft pulse of magenta light washed across the chamber below, shifting the seedlings’ shadows.
“Meaning,” she said, “is not fixed. It changes with context. With history. With internal state.”

She stepped back from the railing.

“And that is where our work begins.”

The apprentice felt something settle inside him — not certainty, but alignment, as if the world had just
revealed a new axis.

Marijke smiled.
“Come,” she said. “There’s someone [ want you to meet.”

She led him deeper into the facility, the LEDs painting the walls in colors that felt like thoughts.

CHAPTER 18 — MEANING AS PROBABILITY

They entered a chamber quieter than the rest — not silent, but hushed, as if the machines themselves
were listening.

Marijke tapped a panel, and the LEDs above shifted to a soft, neutral white. The plants in the room —
lettuce, basil, tomato, strawberry — seemed to relax under the gentler spectrum.

“This is where we study internal state,” she said. “Not what the plant senses... but what the plant is when
it senses it.”

She guided him to a workstation where a basil plant sat under a dome of sensors. Tiny probes measured
turgor. Optical scanners tracked pigment shifts. Electrodes monitored ROS pulses like faint electrical
whispers.

“Interpretation,” she said, “is not a translation. It's a negotiation.”

She pointed to the basil.

“Take this plant. Same light. Same nutrients. Same airflow. But if I change its internal state—"
She tapped a control.

A subtle shift in humidity washed over the plant. Almost immediately, the sensors flickered.
“—its interpretation of the same signal changes.”

The apprentice leaned closer. The basil’s leaves had lifted slightly, as if bracing.

“What changed?” he asked.



“Sugar levels,” she said. “Just a small adjustment. Enough to alter its energy balance.”
She turned to him.

“Sugar isn’t just fuel. It’s information. It tells the plant whether it can afford to grow... or whether it should
prepare for stress.”

She tapped another control.

A faint pulse of blue light swept across the chamber.

The sensors spiked.

“Now watch what happens when we introduce a mild oxidative signal.”

The basil’s ROS levels rose — not dangerously, but noticeably. The plant’s turgor shifted. Leaf angle
changed by a fraction of a degree.

“ROS dynamics,” she said. “They’re not just damage signals. They're part of the plant’s internal language.
A whisper of caution. A reminder of past stress.”

She stepped back, letting him absorb the data.
“Meaning,” she said, “is not fixed. It depends on who the plant is at that moment.”
She walked to a tomato plant growing under a warm white spectrum.

“Circadian entrainment,” she said. “Time of day changes everything. A signal at dawn means something
different than the same signal at dusk.”

She dimmed the lights slightly.
“Plants remember stress. Not as trauma, but as probability.”
She turned to him, eyes soft but precise.

“When a plant has lived through drought, its internal state shifts. Hormones change. Sugar allocation
changes. Turgor thresholds change. ROS sensitivity changes.”

She gestured to the basil again.

“So when it senses moisture, it doesn’t simply ‘feel water.” It feels water through the memory of drought.”
The apprentice felt the idea settle into him — not as a concept, but as a widening of perception.

“So meaning isn't the signal,” he said slowly. “It’s the plant’s response to the signal.”

Marijke smiled.

“Better. Meaning is the probability distribution the plant generates in response to the signal.”

She tapped the screen.

A graph appeared — a shifting curve representing the basil’s internal interpretation of the humidity pulse.



“Opportunity: 0.42 Stress: 0.38 Scarcity: 0.15 Growth: 0.05”

She pointed.

“This is interpretation. Not a single meaning. A weighted set of possibilities.”
She looked at him with quiet pride.

“You're beginning to see it.”

He exhaled, feeling the world tilt again — the way it had with Mateo, the way it had with Elias, but now in
a new direction.

Marijke rested a hand lightly on the workstation.

“Come,” she said. “There’s something else I want to show you.”

She led him toward a corridor lined with soft blue light, the hum of sensors following them like a
heartbeat.

CHAPTER 19 — THE SAME SIGNAL, DIFFERENT MEANING

He reached into his bag as they walked, fingers brushing the bottom of the bag, the notebook. The 2
halves of the photograph weren't there.

He checked again — slower this time pulling the notebook out to check the pages, as if slowness might
change the outcome. Nothing.

Maybe they slipped out in the lobby. Maybe in the taxi. Maybe earlier.
The picture was gone. But not the memory.
“Awakening is the oldest movement in nature. Before thought, before language, before intention,

Where we centralize perception, plants distribute it. Where we interpret internally, they integrate
externally. Their awareness is not housed in a single organ but expressed across the entire body

a living field of sensitivity.”

He let the breath leave him quietly. Marijke didn’t comment, but he felt her glance — not prying, just
registering the shift in him the way she registered shifts in plants. A change in internal state. A new
context for interpretation.

She led him into a long corridor lit by soft blue strips along the floor. The hum of sensors deepened,
layered, almost musical.

“This wing,” she said, “is where we test meaning.”



They stepped into a chamber lined with transparent growth pods. Each pod held two plants — paired,
matched, genetically identical, grown under identical conditions.

“Controlled experiments,” she said. “Same signal. Different histories.”
She stopped at the first pod.

Inside, two young bean plants stood under a neutral white spectrum. One had been watered normally.
The other had experienced a mild drought two weeks earlier — just enough to shift its thresholds, not
enough to harm it.

Marijke tapped a control.
A pulse of humidity swept through the pod — the same pulse she had shown him with the basil.
The sensors lit up.

The well-watered plant responded with a gentle rise in turgor, a small tilt toward growth. The drought-
conditioned plant stiffened, ROS levels rising like a held breath.

On the screen, two curves appeared:

Plant A — Opportunity: 0.61 | Stress: 0.22 | Scarcity: 0.12 | Growth: 0.05
Plant B — Opportunity: 0.18 | Stress: 0.54 | Scarcity: 0.25 | Growth: 0.03

“The same humidity pulse,” she said. “But one plant remembers drought. So, moisture means something
different.”

He watched the curves diverge, like two interpretations of the same sentence spoken in different
languages.

They moved to the next pod.

Two lettuce plants, identical in every measurable way — except one had been raised under slightly
cooler nights.

Marijke lowered the temperature by two degrees.

The first plant interpreted it as a seasonal cue — a shift toward bolting. The second interpreted it as
stress — a warning of instability.

The curves split again, but this time he saw it before the numbers appeared. He could feel the divergence
in the plants’ posture, the micro-movements of leaf angle, the subtle changes in pigment scattering.
“You're starting to read it,” Marijke said softly.

He didn’t answer. He was still thinking about the missing photograph.

The final pod held two tomato seedlings.

“One is entrained to dawn,” she said. “The other to dusk.”

She tapped a control.



A brief pulse of warm light swept across the chamber — the same intensity, same duration, same
wavelength.

The dawn-entrained plant interpreted it as morning opportunity. The dusk-entrained plant interpreted it
as night disruption.

On the screen, the curves crossed like two voices speaking over each other:

Plant A — Growth: 0.47 | Opportunity: 0.33 | Stress: 0.12 | Scarcity: 0.08
Plant B — Stress: 0.49 | Disruption: 0.31 | Opportunity: 0.14 | Growth: 0.06

He stared at the crossing lines, feeling something inside him shift with them.

Circadian misalignment. Internal state. History. Memory:.

The same signal — light — but interpreted through two different worlds.

Marijke stepped beside him.

“A signal never arrives alone,” she said. “It arrives inside a history.”

He nodded, but the nod felt deeper than agreement. It felt like recognition.

The lost photograph wasn'’t a crisis. It was a signal. And he was interpreting it through who he was now
— through fatigue, through learning, through the widening of his own internal state.

Meaning wasn't the event. Meaning was the distribution he generated in response to it.

He looked at the screen again. The curves were still shifting, still recalibrating, still alive.

“The signal didn’t change,” he said quietly. “The plant did.”

Marijke smiled — the small, warm smile of someone who sees a student cross an invisible threshold.
“And so did you.”

He exhaled, feeling the truth of it settle into him like a new rhythm.

He stood there a moment longer, watching the curves drift and settle, each one a reminder:

Same signal. Different meaning.
Marijke touched the panel, dimming the lights.
“Come,” she said.

And together they stepped back into the corridor, the hum of the machines fading behind them like a
heartbeat returning to rest.

He followed Marijke back through the corridor, the hum of sensors fading behind them until the air felt
still again. The curves on the screen lingered in his mind — shifting, weighting, recalibrating — a quiet
reminder that meaning was never singular, never fixed, never free of history. The same signal could open
into opportunity or collapse into caution, depending on the internal state that received it.

He thought of the missing photograph. The signal was gone. But the meaning remained, reshaped by who
he was now, by what he had learned, by the widening of his own internal thresholds.

Interpretation wasn't a conclusion. It was a distribution. A living one.



BREAKAWAY 3 — C(S,k) = nj (1 + Wi,k * rj)

The Interpretation Layer — Internal State Modifiers — Layer 3

“Meaning is probability. Interpretation is modulation.”
This layer is where the plant’s internal state reshapes the meaning-distribution before behavior emerges.

The equation:

csh =] | +wper)

]
Where:

e 5 =incoming signal

k = meaning category

j = internal-state modifier

Wi,k = how strongly modifier j biases meaning &
r; = real-time value of modifier j

This is the layer Marijke demonstrated in Chapter 19: same signal, different meaning — because C(s,k)
changed.

1. Internal-State Modifiers (j)
We'll define four core modifiers for this breakaway:
j, — Stress Memory

e 1, =0.6 (mild drought history)
e Strongly biases: Threat, Scarcity, [nstability
e Weakly biases: Opportunity, Cooperation

j, — Hormonal Modulation

For tomato in CEA:
e High sugar -1, =+04
e Moderate ABA — 1, = +0.2 toward caution We combine these into a net:
e 1, = +0.3 (slight growth bias, slight caution bias)

js— ROS Dynamics
e Stable baseline with occasional pulses
e 1, =0.25 (mild caution bias)

j,— Circadian Alignment
Let’s assume the signal arrives late afternoon, but the plant is entrained to early morning.

e 1, =0.5 (moderate misalignment)

These r-values are realistic, interpretable, and match the narrative.



2. Meaning Categories (k)

Using this interpretation table:

Meaning Category =~ Weight Primary Meaning  Secondary Meaning

Hydration Deficit 1.00 instability 0.85 instability 0.85
Nutrient Scarcity 0.95 instability 0.85 competition 0.90
Abundance 0.70 abundance 0.70 opportunity 0.75
Threat 1.00 threat 1.00 instability 0.85
Stability 0.85 stability 0.75 instability 0.85
Opportunity 0.75 opportunity 0.75 cooperation 0.80
Combpetition 0.90 competition 0.90 instability 0.85
Cooperation 0.80 cooperation 0.80 stability 0.75

These become the base meaning weights before interpretation.

3. Assigning wj,x (How each modifier biases each meaning)
We now assign reasonable, biologically coherent weights for each modifier.
Stress Memory (j,)

e Strong bias toward Threat, Scarcity, Instability
e Weak bias toward Opportunity, Cooperation

Meaning w, .k
Hydration Deficit +0.40
Nutrient Scarcity +0.35

Abundance -0.10
Threat +0.50
Stability -0.15

Opportunity —-0.20
Competition +0.25
Cooperation -0.10

Hormonal Modulation (j,)

Tomato with high sugar + mild ABA:
Meaning W,k
Hydration Deficit —0.05



Meaning w,,k

Nutrient Scarcity —0.05
Abundance +0.30
Threat -0.10
Stability +0.10
Opportunity +0.25
Combpetition +0.05
Cooperation +0.20

ROS Dynamics (j,)
ROS = caution, reassessment:

Meaning w,k
Hydration Deficit +0.20
Nutrient Scarcity +0.15

Abundance -0.10
Threat +0.30
Stability -0.10
Opportunity -0.15
Competition +0.10
Cooperation -0.05
Circadian Alignment (j,)

Misalignment increases stress interpretation:

Meaning w,k
Hydration Deficit +0.25
Nutrient Scarcity +0.20

Abundance -0.15
Threat +0.35
Stability -0.20

Opportunity -0.25
Competition +0.10
Cooperation -0.15

4. Worked Example: Tomato Interpreting a Humidity Pulse

Signal: Humidity increase Plant: Tomato (Solanum lycopersicum) Internal state: mild drought memory,
high sugar, mild ROS, circadian misalignment.
We compute C(s,k) for one meaning category to show the process.



Let’s compute Threat:

C(S'Threat) =1+ W1 Threat ° ry)A+ W2 Threat r)(1+ W3 Threat * r3)(1+ W4 Threat * Ty)

Plug in values:

e w,Threat = +0.50
e w,Threat =-0.10
e W, Threat = +0.30
e w,Threat = +0.35
e 1,=06

e 1,=03

o 1,=025

e 1,=05

Compute each term:

1. 1+0.50:-0.6=1.30

2. 1-0.10-0.3=0.97

3. 1+0.30:0.25=1.075

4 14+0.35-0.5=1.175
Multiply:

C(s,Threat) =1.30 x0.97 x1.075 x 1.175 = 1.59

Interpretation: Threat meaning is amplified by +59% due to internal state.
We can compute all categories if we want, but the pattern is clear:
e Stress memory pushes threat up
e Hormones push it slightly down
e ROS pushes it up
e (ircadian misalignment pushes it up
The net effect: Threat dominates the meaning distribution.
This matches the narrative: same humidity pulse — cautious tomato.

CHAPTER 20 — THE GATE THAT DOES NOT OPEN
Part 11l — BEHAVIOR

The road narrowed as it climbed, winding between cedar trunks that rose like pillars toward a sky the
colour of pale rice paper. The air grew cooler, touched by the scent of moss and distant water.
Somewhere above, a bell sounded — a single, resonant note that seemed to hang in the forest long after
it faded.

He reached the crest just as the path opened into a clearing.

There, built against the slope of the mountain, stood the bonsai school.



[t was smaller than he expected — not a grand temple, but a wooden structure worn smooth by decades
of wind and rain. A stone shrine stood beside it, half-hidden beneath the branches of an ancient cedar.
And in front of the school, framed by two weathered posts, was a gate.

A simple gate. A quiet gate. A gate that did not open.

He approached slowly, feeling the weight of the place settle around him like a second atmosphere. The
boards of the gate were old but meticulously maintained. The hinges were oiled. The threshold swept
clean. Nothing about it suggested neglect.

[t simply remained closed.

He cleared his throat. “Hello?”

No answer.

He waited, listening to the wind move through the cedars. A few moments later, a figure appeared behind
the slats — a monk in his late fifties or early sixties, hair tied back, posture straight as a blade. His
movements were deliberate, unhurried, as if time itself bent around his pace.

The monk stopped just inside the gate.

They regarded each other through the wooden lattice.

The apprentice bowed. “You knew my grandfather?”

The monk did not bow back. He did not speak. He simply looked at him — not with judgment, but with
the calm, assessing gaze of someone who has spent a lifetime watching things grow.

After a long silence,

The apprentice blinked. “I—I've traveled a long way.”

Another silence. The monk’s eyes softened, but the gate remained closed.

“No,” the word was soft, almost gentle. But final.

“Not yet.”

And then he turned and walked away, disappearing into the quiet interior of the school.

The apprentice stood there, stunned. The forest resumed its breathing around him.

He waited. Minutes passed. Then an hour. Then two.

The gate did not open.

Eventually, as the sun dipped behind the ridge, he set his pack down beside the stone wall. He unrolled
his sleeping mat. He lit a small stove and made tea. The gate remained closed, but he felt no anger —
only a strange, growing clarity.

If the gate would not open, he would stay.

He explored the area around the wall, noticing small plants growing in the cracks — mosses, ferns, a few
wild herbs. Their leaves were dry from the afternoon sun. He fetched water from a nearby stream and
tended them carefully, brushing away debris, straightening stems, pressing soil back into place.

As he worked, he felt the presence of the school behind him — not watching, but aware.

Night settled. The shrine lantern flickered. The forest exhaled.

He lay down beside the gate, listening to the wind move through the junipers on the ridge. Somewhere
inside the school, he imagined the monk from earlier — the monk who had refused him — tending his
own trees with the same deliberate grace.

He closed his eyes.

Tomorrow, he would try again.

But tonight, he would wait.



CHAPTER 21 — THE STOIC MASTER

Morning came slowly on the mountain — not with brightness, but with a softening of the dark. Mist
drifted between the cedars like breath. The apprentice sat up, stiff from the cold ground, and found the
gate exactly as he had left it.

Closed. Silent. Waiting.

He stood, brushed the dust from his clothes. Then he waited.

For a long time, nothing happened.

Then, without sound, the monk from yesterday appeared behind the slats. He did not open the gate. He
did not greet him. He simply regarded the apprentice with the same calm, unblinking attention as before
— the attention of someone who has spent decades watching trees grow millimeter by millimeter.

The apprentice bowed again. “Good morning.”

The monk did not respond. Instead, he stepped aside, revealing a glimpse of the courtyard beyond — a
space of raked gravel, stone lanterns, and a single juniper bonsai placed on a low wooden stand.

The tree was extraordinary.

Not because it was large — it wasn’t. Not because it was old — though it clearly was. But because it
carried a presence, a quiet authority, as if every curve of its trunk had been shaped by intention rather
than force.

The apprentice felt something tighten in his chest. His grandfather’s apple bonsai had felt like this — a
living memory, a story shaped over years.

The monk stepped forward again, blocking the view.

He spoke at last.

“You tend the plants outside,” he said. A statement, not a question.

“Yes,” the apprentice replied.

The monk nodded once — a gesture so small it might have been imagined.

He turned and walked away.

The gate remained closed.

The apprentice blinked. “Is... is that the lesson?”

But the monk was already gone.

He waited another hour before accepting that nothing more would happen. So, he returned to the plants
along the stone wall — the mosses, the ferns, the wild herbs. He watered them again, checked their
stems, adjusted their positions to catch the morning light.

As he worked, he felt the same presence as yesterday — not watching, but aware. A quiet attention, like
the forest itself was observing his movements.

By midday, he heard footsteps behind the gate.

The monk appeared again, this time holding a small pair of bonsai shears. He opened the gate just
enough to step through — no more than the width of his body — and closed it behind him with a soft
click.

He approached the apprentice without hurry.

Up close, the monk’s face was lined but serene, shaped by years of discipline rather than age. His eyes
were dark and steady, carrying a sadness that felt ancient, like a memory of storms weathered long ago.



He crouched beside the plants the apprentice had tended.

He touched nothing. He only looked.

After a long silence, he said:

“You did not force them.”

The apprentice swallowed. “I... didn't think [ should.”

The monk nodded.

“Good.”

Another silence. The wind moved through the cedars.

Then the monk lifted the shears and held them out.

The apprentice hesitated. “Are these for me?”

“No.”

The monk stood, turned, and walked back toward the gate.

Just before stepping inside, he paused.

“Tomorrow,” he said, “you may enter the courtyard.”

The gate closed behind him.

The apprentice stared at the wooden slats, heart pounding with a quiet, unexpected joy.
He had not been welcomed. He had not been taught. He had not been praised.
But he had been seen.

And in this place, that was the beginning of learning.

He sat beside the stone wall as the afternoon light shifted across the mountainside. The junipers on the
ridge whispered in the wind, and he felt the shape of the lesson settling into him:
Behavior is not reaction. Behavior is choice. And choice begins with presence.
Tomorrow, the gate would open.

CHAPTER 22 — BEHAVIOR AS DECISION

The gate opened at dawn.

Not fully — only a hand’s width — but enough for the apprentice to slip through sideways, carrying his
pack against his chest. The wood closed behind him with a soft click, sealing the world outside.

The courtyard was smaller than he expected. Raked gravel. Stone lanterns. A single juniper bonsai on a
low stand.

And the monk.

He stood beside the tree, hands folded behind his back, posture straight as a mountain ridge. He did not
acknowledge the apprentice’s arrival. He simply continued looking at the juniper, as if the night had never
ended and he had been standing there the entire time.

The apprentice bowed. The Monk did not bow back.

After a long silence, the Monk spoke.

“Meaning is not enough.”

He lifted a hand and traced a slow arc above the juniper’s crown — not touching, only indicating.

“A plant may interpret a signal,” he said. “But interpretation is not behavior.”

He stepped aside, revealing the tree fully.



The juniper was shaped by decades of patience — a trunk twisted by time, branches arranged with
deliberate asymmetry, foliage pads balanced like quiet thoughts. It looked both wild and impossibly
controlled, as if the tree had chosen its own form.

The Monk gestured to it.

“Watch.”

He misted the air above the tree with a small spray bottle. A fine cloud drifted down.

The apprentice leaned closer. Nothing happened.

Or so he thought.

Then he saw it — the faintest shift in leaf angle, a subtle tightening of the needles, a change in the way the
branches held their weight. Not reaction. Not reflex.

Adjustment. Decision.

The Monk nodded once, as if confirming the apprentice had seen it.

“A signal arrives,” he said. “Meaning forms. But behavior...” He tapped his chest lightly. “.. behavior must
pass through gates.”

He held up a finger.

“Gate of energy.”

Another.

“Gate of risk.”

Another.

“Gate of opportunity.”

Another.

“Gate of memory.”

He lowered his hand.

“If any gate is closed, the behavior does not pass.”

The apprentice felt the idea settle into him like a stone dropped into still water.

“So plants... choose?”

The Monk turned his head slightly — the closest he had come to a smile.

“Only when the world allows them to choose.”

He walked to the edge of the courtyard and pointed to a small pine growing in a pot half-hidden behind a
stone lantern. Its needles were pale, its posture slumped.

“This one receives the same signals as the juniper,” he said. “Same light. Same air. Same water.”

He crouched beside it.

“But its gates are closed.”

He touched the soil — dry beneath the surface.

“Stress memory,” he said. “Thresholds raised. Energy low. Risk high.”

He stood.

“So it does nothing.”

The apprentice felt a quiet ache in his chest — the same ache he had felt looking at his grandfather’s
apple bonsai for the first time.

The Monk returned to the juniper.

“This tree,” he said, “has lived through storms. Through drought. Through winter ice. Its gates open and
close with wisdom.”



He misted the air again.

The juniper shifted — barely, but unmistakably.

“Behavior,” the Monk said, “is not reaction.”

He looked at the apprentice, eyes steady, ancient, and impossibly gentle.

“It is choice.”

The words hung in the air like incense.

The apprentice bowed, deeper this time.

He understood.

Not fully — not yet — but enough to feel the shape of the lesson forming inside him.
Meaning was probability. Interpretation was modulation. But behavior... Behavior was the moment the
plant stepped into the world and said:

This is what [ will do.

The Monk turned away.

“Tomorrow,” he said, “you will prune.”

And the gate closed behind him.

CHAPTER 23 — THE SHAPE OF BEHAVIOR

Final Chapter of Part 1[Il — Behavior

The next morning, the gate opened wider.

Not fully — it never did — but enough for the apprentice to step through without turning sideways. The
Monk was already in the courtyard, kneeling beside the juniper, a small wooden box open beside him.
Inside lay tools arranged with the precision of a calligrapher’s brushes.

He did not look up.

“Sit.”

The apprentice sat.

For a long time, nothing happened. The Monk simply breathed with the tree — slow, steady, unhurried.
The apprentice felt his own breath begin to match it.

At last, the Monk spoke.

“Meaning is the world inside the plant.” He lifted a branch between two fingers. “Behavior is the world
the plant makes.”

He placed the branch back down.

“Watch.”

He did not prune. He did not wire. He did not shape.

He waited.

A breeze moved through the courtyard, stirring the gravel. The juniper shifted — a subtle tightening of its
needles, a minute adjustment of weight, a redistribution of tension along the branch.

The apprentice saw it.

Not reaction. Not reflex.

A threshold crossed. A decision made.

The Monk nodded.

“Behavior emerges only when three things align.”



He raised one finger.

“Meaning.”

“Capacity.”

“Permission.”

He let his hand fall.

“A plant may understand a signal,” he said. “It may even desire to act. But without capacity — energy,
water, carbon, time — the behavior cannot pass.”

He gestured to the pine in the corner, still slumped, still pale.

“Meaning without capacity is longing.”

He turned back to the juniper.

“And capacity without permission is danger.”

The apprentice frowned. “Permission?”

The Monk nodded.

“The world must allow the behavior. Light. Temperature. Moisture. Microbes. Neighbours. The unseen
agreements of the ecosystem.”

He touched the juniper’s trunk — gently, reverently.

“This tree acts only when the world says yes.”

He misted the air again.

The juniper shifted — a small, deliberate movement, like a thought forming.

The apprentice felt something click inside him — a quiet, internal alignment.

Signal — Perception — Interpretation — Behavior — Signal

Aloop. A conversation. A dance.

The Monk closed the wooden box.

“You prune today,” he said.

The apprentice froze. “I... [ don’t know how.”

The Monk stood.

“You know enough.”

He handed the apprentice a pair of shears — not the small, delicate ones from yesterday, but a slightly
larger pair, worn smooth from decades of use.

The apprentice approached the juniper. His hands trembled.

He waited for instruction. None came.

He breathed. He listened. He watched the tree.

He saw the branch that carried too much weight. He saw the one that blocked the light. He saw the one
that wanted to grow but could not.

He lifted the shears.

A single cut.

Clean. Precise. Necessary.

The Monk nodded once — approval, acceptance, and the end of the lesson all in one gesture.
“You see now,” he said. “Behavior is not what a plant does.”

He turned toward the gate.

“It is what a plant becomes.”

The apprentice bowed, deeper than he ever had.



He understood.

Not just the juniper. Not just the pine. Not just the plants he had tended outside the gate.

He understood Aimself.

The Monk opened the gate.

“Go,” he said. “Your tree is waiting.”

And with that, the apprentice stepped out of the courtyard, carrying the shears, the lesson, and the shape
of behavior within him.

BREAKAWAY 4 — R(k,b), G(b), E(b)
The Behavior Layer — Action Selection — Layer 4

This final layer describes how a plant selects an action from the meaning-distribution produced by the
previous layers.

The behavior equation:

Behaviorb(s) = Z[P(k | S) . R(k,b) . Gb . Eb . (1 + E)]
k
Where:
e P(k|s) — the interpreted meaning distribution
R(k,b) — the meaning — behavior relevance map
G(b) — internal gates (energy, risk, opportunity, memory)
E(b) — environmental modulation (light, temperature, moisture, microbes)
€ — micro-variance (biological noise)

This is the layer the Master demonstrated with the juniper: behavior only emerges when meaning,
capacity, and permission align.

1. Behavior Mapping — R(k,b)

This term determines which behaviors are relevant to which meanings.

Examples:
o Threat — Stomatal closure, lignification, defence metabolites
e Opportunity — Leaf expansion, root foraging, stomatal opening
e Scarcity — Lateral root branching, mycorrhizal recruitment
¢ Abundance — Flower initiation, seed set

R(k,b) is not binary. It is weighted.

A meaning may partially activate multiple behaviors, but only the strongest, most permitted behavior will
pass through the gates.



2. Internal Gates — G(b)

The Master’s four gates:

Energy Gate Does the plant have the carbon, water, and ATP to act?
Risk Gate [s the behavior safe under current stress levels?
Opportunity Gate Will the behavior produce a net gain?

Memory Gate Has past experience raised or lowered the threshold?

W

G(b) is multiplicative:

o Ifany gateis closed — G(b) =0
o If all gates are open — G(b) approaches 1

This is why the pine in the courtyard did nothing: its gates were closed.
3. Environmental Modulation — E(b)

Even if meaning is clear and gates are open, the world must still allow the behavior.
E(b) includes:

Light quality
Temperature
Humidity

Soil moisture
Microbial signals
Neighbour cues
Volatile chemicals
Electrical gradients—

Juniper Case Study — Behavior as Choice (Rewritten with Real Weights)
The apprentice applies the full four-layer model to the Master’s juniper as it receives a humidity pulse in

the courtyard.

We evaluate:

Behaviorb(s) = E[MS . A(S'k) . C(S'k)] . R(k_b) . Gb . Eb . (1 + E)
k

And we walk through each term.
1. Signal — M

Signal: Humidity Pulse (525 — Low VPD)
From the signal table:



e Base Weight for Low VPD = 0.75
e Pattern Stability = 0.8
e Clarity = 0.85

Let’s combine:
M; = 0.75 % 0.8 x 0.85 = 0.51
The juniper receives the humidity pulse with moderate clarity.

2. Perception — 4 (s'k)
Humidity is sensed primarily by hygrosensors:

e Hygrosensor weight: 0.50
e Integrated with guard cells: 0.85
A(S'Opportunity) = 0.50 X 0.85 = 0.425

Humidity also carries a mild instability meaning (rapid change):
e Mechanoreceptor + hygrosensor cross-talk — 0.20

So, we track two meaning channels:
o  Opportunity
e Instability / Caution

3. Interpretation — C g g

Using the meaning table:
e  Opportunity weight: 0.75
e Secondary meaning: cooperation 0.80

Juniper internal state:
e Long-term priming: 0.9
e High turgor stability: 0.9
e Low stress: 0.3

Interpretation amplification:
C(S'Opportunity) =0.75x%x0.9 = 0.675

For instability:
e Instability weight: 0.85
e But juniper has high stability — dampening factor 0.6

C(sInstability) = 0-85 % 0.6 ~ 0.51

4. Combine Signal — Perception — Interpretation
Opportunity channel

=0.146



Instability channel
Mg - A(S'InSt) : C(s'Inst) =0.51x%x0.20x0.51

= 0.052
So, the meaning distribution is:
e Opportunity: 0.146
o Instability: 0.052
The juniper interprets the humidity pulse as mostly opportunity, with a small caution signal.

5. Meaning — Behavior Mapping — R(k, b)

Behavior: Micro-adjustment of needle angle (Structural adaptation + conservation)
From the behavior table:
e Structural Adaptation: 0.8
e Conservation: 0.7
e Target tissue (needles/mesophyll): 0.9
Meaning — behavior relevance:
e Opportunity — micro-adjustment: 0.65
e Instability — micro-adjustment: 0.40
Weighted sum:

ROppp) = 0-65
R(InSt'b) =0.40

6. Internal Gate — G,

Juniper internal state:
e Energy charge: 0.85
e Risk gate: 0.9
e Opportunity gate: 0.9
e Memory gate: 0.9
G, =0.85%X0.9%x0.9%0.9~0.62
Gates are open.

7. External Modulation — E},

Courtyard conditions:
e Light intensity: 0.9
e Temperature: 0.8
e Soil moisture: 0.7
e VPD:0.75
Ep,=0.9%Xx0.8%x0.7%x0.75 = 0.38
The world permits the behavior, but not strongly.



8. Micro-variance — (1+¢€)

Let £=0.03
1+e€=1.03

9. Final Behavior Calculation

Opportunity contribution
0.146-0.65-0.62-0.38-1.03 =~ 0.023

Instability contribution
0.052:0.40-0.62-0.38-1.03 = 0.005
Total Behavior Activation
BehaViorMicro-Adjustment (S) ~ 0.028

On the Base-scale table, 0.028 is:

e Low but real

e Subtle but intentional

o Exactly what the apprentice sees

[ ]
Summary
The humidity pulse enters the juniper’s sensory system with moderate clarity. Hygrosensors in the guard
cells perceive it as opportunity, with a faint undertone of instability.
Internal state amplifies opportunity and dampens instability. The meaning distribution leans toward
gentle adjustment, not defense.

The behavior mapping points toward:
e micro-adjustment of needle angle
e redistribution of tension
e slight tightening of foliage pads

Internal gates are open. External conditions permit action. Micro-variance nudges the behavior just
enough to pass the threshold.
The behavior emerges:

¢ a subtle tightening of needles

¢ a minute shift in branch posture

e aredistribution of tension along the foliage

Not reaction. Not reflex.
Decision.



Act ITI — The Return
CHAPTER 24 — HOME AGAIN

The train slid into the station with a soft hiss, the kind of sound that feels like an exhale. He stepped onto
the platform, the cold air brushing his face with a gentleness he hadn't noticed before. Not because the
world had changed. Because he had.
The walk home felt familiar, but not in the way memory is familiar. More like recognition — the way a
plant recognizes dawn not by the light itself, but by the pattern of it.
The snow had melted since he'd left. The streets were wet, the gutters running with thin streams of
meltwater. He watched the way the light caught the water, the way the air shifted around passing cars, the
way the wind curled around the corners of buildings.
Signals. Patterns. Meaning.
He reached the house and paused at the door, just as he had on the day of the funeral. But this time, the
key did not feel heavy. It felt precise — a tool, not a burden.
He stepped inside.
The air was warm and stale, just as before. But now he felt the warmth differently — not as discomfort,
but as information. A thermal gradient. A pattern of convection. A signal.
He closed the door behind him.
The room was exactly as he had left it: the dust, the stillness, the quiet.
And the bonsai.
His grandfather’s apple bonsai sat by the window, leaves curled, posture slumped, soil dry. The same
collapse he had seen months ago.
But now he did not see a dying tree.
He saw:

o Instability in the irregular light pattern

e Scarcity in the dry soil and bound roots

e Threat in the radiator’s heat pulses

o Circadian disruption from the lamp across the room

e Misaligned cues layered like sediment
He knelt beside the tree, just as he had the first time. But this time, he did not whisper to it. He listened.
He touched the soil. Dry — but not just dry. A signal of scarcity amplified by memory.
He lifted a leaf. The angle was wrong — not random, but a behavioral choice constrained by closed
gates.
He exhaled slowly.
The room was no longer silent. It was full of information.
He stood and looked around the space with new eyes:

e the window’s shifting light

e the radiator’s uneven heat

e the drafts under the door

¢ the lamp that stayed on too late

¢ the pot too small for proper root signalling

o the air too still for mechanical cues



o the absence of microbial partners
He saw the entire four-layer model unfolding in real time.
Signal — Perception — Interpretation — Behavior World
A'loop. A conversation. A dance.
He moved through the room with a quiet purpose, opening the curtains fully, turning off the lamp,
adjusting the radiator, cracking the window to let in a thread of cold air.
Not fixing. Not forcing.
Aligning.
He returned to the bonsai and placed his hand gently on the trunk.
“I see you,” he said softly.
Not as comfort. As truth.
The tree did not move. It did not need to.
He could feel the meaning shifting — not in the tree, but in himself.
He sat beside it, the shears from the Master still wrapped in cloth inside his pack. He did not reach for
them.
Not yet.
First, he would rebuild the world.
The bonsai waited. And for the first time, he understood what waiting meant.
Not stillness. Not passivity.
A behavior. A choice. A gate held closed until the world said yes.
He looked around the room again — the same room he had walked into after the funeral, the same room
that had felt suffocating and silent.
Now it felt alive.
Not lighter. Not heavier.
Just waiting.
Just ready.
Just full of meaning.
He placed the notebook on the table, opened it to a blank page, and wrote the first line of his return:
“The world has not changed. I have learned to see it.”
And the bonsai, in its quiet collapse, seemed to agree.

CHAPTER 25 — RECONSTRUCTION

Morning light slid across the floorboards, soft and pale. He stood in the center of the room, notebook
open, the bonsai beside him like a quiet witness.

He began with what he now knew to look for.

Instability. The light shifted too sharply throughout the day — curtains half-drawn, blinds angled
inconsistently, the lamp across the room flicking on at night like a false dawn.

Scarcity. The soil was dry at the surface but heavy beneath — a memory of drought layered with sudden
saturation. The roots were bound, unable to signal properly.

Misaligned cues. Warm air from the radiator. Cold drafts under the door. Stillness where there should
have been movement. Noise where there should have been pattern.



He walked through the room slowly, as if reading a text written in light and temperature and air.

He opened the curtains fully. He turned off the lamp. He adjusted the radiator to a lower, steadier setting.
He cracked the window just enough to let in a thread of cool air — not a shock, but a signal.

He lifted the bonsai gently and placed it on a small wooden stand, raising it into the path of the morning
sun.

Not too close. Not too far. Aligned.

He touched the soil again. Still damp from the basin soak, but now receptive — the hydrophobic crust
broken, the deeper layers drinking.

He exhaled.

Reconstruction was not repair. It was re-patterning.

He wrote in the notebook:

“The world shapes the plant. The practitioner shapes the world.”

The bonsai stood quietly beside him, its stillness no longer collapse, but attention.

CHAPTER 26 — THE FOUR LAYERS APPLIED

He began with light.
He watched the way it entered the room at dawn, the angle of it, the duration. He adjusted the curtains
until the pattern was stable — not bright, not dim, but consistent.
He restored the circadian rhythm.
No more late-night lamp. No more false signals. Darkness at night. Light in the morning. A rhythm the
tree could trust.
He corrected the watering.
No more surface pours. No more drought-flood cycles. He soaked the pot from below, letting the soil
drink at its own pace, letting the roots relearn the meaning of water.
He adjusted the airflow.
A small fan on the lowest setting, angled not at the tree but past it — a whisper of movement, a
mechanical cue, a reminder of wind.
He reconditioned the soil.
He mixed fresh substrate with the old, loosening the compaction, restoring porosity, reintroducing
microbial partners from a small packet his grandfather had once kept in the workshop.
He used controlled stress.
A gentle tilt of the pot. A slight reduction in water between cycles. A brief exposure to cooler night air.
Not harm. Information.
He watched the bonsai respond — not with dramatic change, but with subtle shifts:
e aleaf angle correcting
e abranch regaining tension
e the trunk holding itself with a little more certainty
He wrote:
“Behavior is not forced. It is permitted.”
And the room, once silent, now felt like a conversation.



CHAPTER 27 — THE RESPONSE

It happened on a morning that looked like any other.

He approached the bonsai with the same quiet attention he had practiced for weeks. He touched the soil
— cool, evenly moist. He checked the leaves — still curled, but less tightly. He checked the trunk —
firmer, more grounded.

Then he saw it.

Abud.

Small. Green. New.

Not a miracle. A decision.

He leaned closer.

Another bud, tucked beneath a branch he had almost pruned weeks ago. And another — a tiny swelling
at the tip of a twig that had once looked lifeless.

The posture of the tree had changed too — barely, but unmistakably. A slight lift. A redistribution of
tension. A readiness.

He felt something rise in his chest — not relief, not triumph, but recognition.

The tree was speaking.

Not in words. In behavior.

He whispered, “Thank you,” not because the tree needed to hear it, but because he needed to say it.
He sat beside it, notebook open, and wrote:

“New buds. New posture. New meaning.”

The bonsai was not returning to what it had been.

[t was becoming something new.

And so was he.

CHAPTER 28 — THE LINEAGE CONTINUES

Spring arrived quietly.
The snow melted from the eaves. The light grew longer. The air softened.
The bonsai stood by the window, no longer slumped, no longer collapsed, but poised — a small tree with
a long memory and a new beginning.
He tended it with the same deliberate grace he had learned from the Master:
e slow movements
e long pauses
o listening before acting
He watered with rhythm. He shaped with understanding.
Not technique. Practice.
Not control. Conversation.
One morning, as he adjusted the angle of the pot, he noticed the shears on the table — the ones the
Master had given him. Their handles were worn smooth, their blades clean and sharp.
He picked them up.
They felt right in his hand.



He looked at the bonsai — his grandfather’s tree, his inheritance, his teacher.

He understood now what his grandfather had been trying to pass on.

A way of seeing.

A way of listening.

A way of being in the world.

He placed the shears gently beside the pot and wrote the final line in the notebook:

“The world does not tell the plant what to do. The plant decides. The practitioner guides the behavior’
He closed the notebook.

The lineage continued.

And for the first time, he felt ready to carry it.

BREAKAWAY 5 — THE UNIFIED EQUATION
The Four Layers Combined — The Technique

The equation that binds the entire discipline:

BehaViorb(S) = Z[ MS . A(S'k) . C(S,k) ] . R(k‘b) . Gb . Eb . (1+€)
k

o ol —
- - . o
Signal > Perception — Interpretation  Meaning — Behavior Internal Gate External Modulation ~Micro-variance

This is the whole system. The living architecture of plant behavior.
1. Layer 1 — Signal (M)

Every event begins as a signal vector:
e intensity

e duration
e pattern stability
e clarity

e social context
e internal readiness

The plant does not receive “light” or “water” or “heat.” It receives structured information.

2. Layer 2 — Perception (As,i)

Receptors translate the signal into meaning potentials:
e photoreceptors
e mechanoreceptors
e thermosensors
e hygrosensors
e VOC receptors
e microbial pattern receptors
e ion channels
e hormone receptors



Each receptor biases certain meanings. Each tissue weights the bias differently.
Perception is not passive. It is selective amplification.

3. Layer 3 — Interpretation (C¢s,x))

Internal state modulates meaning:
e stress memory
hormonal dominance
ROS load
sugar status
circadian alignment
turgor stability
root impedance
e microbial priming
Interpretation is multiplicative. A plant with drought memory interprets water as danger. A plant with
stable circadian rhythm interprets dawn as opportunity.
Meaning is not the signal. Meaning is the distribution the plant generates.

4. Layer 4 — Behavior (R, G, E)

Meaning becomes behavior only when:
e R(k)b) — the meaning maps to a behavior
¢ G(b) — internal gates allow it
o E(b) — the world permits it
If any gate is closed, the behavior does not pass.
This is the Master’s teaching:
“Behavior is not reaction. It is choice.”

1. FULL MALUS BONSAI — LATE-WINTER INDOOR EVENT

Event: Night light + radiator heat + drought history — sudden heavy watering.

1.1 Signal term M

o I, = 0.8(intensity)

e D, = 0.6(duration)

e P, = 0.4(pattern stability)

e S, =0.3(social)

e X, = 0.5(internal composite)

Mg=1,-D;-P-S;-X;
M;=0.8-0.6-0.4-0.3-0.5
0.8-0.6=0.48
0.48-0.4 = 0.192
0.192-0.3 = 0.0576
0.0576 - 0.5 ~ 0.0288



So:
M, ~ 0.029

This is shared across meanings k for this event.
1.2 Base meaning affinities A(S, k)

We set:
e Instability: A(s,Inst) =0.9

e Scarcity: A(s'Scar) =0.7
o Threat: A(s,Thr) =0.5
e Opportunity: A(s'Opp) =0.4
Raw (pre-C) scores:
Raw(s_k) = A(s,k) Mg

o Instability:

Raw g Inst) = 0.9 - 0.029 ~ 0.0261
e Scarcity:

Raw(sScar) = 07 - 0.029 ~ 0.0203
e Threat:

Raw(s'Thr) =0.5-0.029 = 0.0145
e  Opportunity:

Raw 5,0pp) = 0-4 - 0.029 ~ 0.0116

Sum:

Sum = 0.0261 + 0.0203 + 0.0145 + 0.0116 ~ 0.0725
Meaning probabilities (pre-C):

Raw
(s'k)
PUe1s) =—gm

P(Inst | s) = 0.0261/0.0725 = 0.36
P(Scar | s) = 0.0203/0.0725 = 0.28
P(Thr|s) = 0.0145/0.0725 = 0.20
P(Opp|s)=0.0116/0.0725 = 0.16
This matches the narrative: instability-dominant, scarcity-secondary.

1.3 Compounding term C

Internal ranges rj:
®  Tyaer = 0.8(low water history)
e TRos = 0.7(high ROS)
*  Tgygar = 0.6(low sugar)

For Instability:
®  WyaterInst — 0.3
*  Wgognst = 0.4



®*  Wgygarnst — 0.2
C(s‘Inst) =(1+0.3-0.8)(1+0.4-0.7)(1+0.2-0.6)

1+0.24 =1.24
1+0.28 =1.28
1+0.12=1.12

C(sinst) ~ 1.24-1.28-1.12~ 1.78

We then set:
* C(sScar)~ 1.6
 C(sThy ~ 1.4
* Csopp) = 09

Now the effective meaning weights (pre-normalization) become:
RaW(S_k) = A(S'k) . Ms . C(S'k)

e Instability:

Raw(s'Inst) ~ 0.0261-1.78 =~ 0.0464
e Scarcity:

Raw(s,Scar) ~ 0.0203-1.6 =~ 0.0325
e Threat:

Raw(s,Thr) ~ 0.0145-1.4 = 0.0203
e  Opportunity:

Raw(s,opp) ~ 0.0116- 0.9 = 0.0104

New sum:

Sum ~ 0.0464 + 0.0325 + 0.0203 + 0.0104 ~ 0.1096
Updated meaning probabilities (post-C):
Raw
P(k | S) = %k)

~ Sum

P(Inst | s) = 0.0464/0.1096 ~ 0.42

e P(Scar|s)~0.0325/0.1096 ~ 0.30

e P(Thr|s)~0.0203/0.1096 ~ 0.19

e P(Oppls)~0.0104/0.1096 ~ 0.09

So, instability and scarcity are further amplified, opportunity further suppressed.

1.4 Meaning — behavior map Rk.b)

For b;: leaf drop / shutdown
e R(Inst,b;) =0.9
e R(Scar,by) =0.8
e R(Thr,by) =0.7
e R(Opp,by)=0.2



For b,: defence chemistry
e R(Inst,by;) = 0.5
e R(Scar,by) =0.4
e R(Thr,by) =0.9
e R(Opp,b;)=0.3

For b3: growth pulse
e R(Inst,b3) =0.1
e R(Scar,b3) =0.2
e R(Thr,b3) =0.1
e R(Opp,b3) =0.9

1.5 Internal gates G,

We set:
e Gj, = 0.8(shutdown gate fairly open)
e G, =06

e Gj, = 0.3(growth gate mostly closed)

1.6 External modulation E},

We set:
e E,, = 1.1(environment reinforces shutdown)
e E,,=10

e E,, = 0.7(environment discourages growth)

1.7 Behavior scores

We define:
Score, = ZP(k |'s) 'R(krb) -Gy - Ep
k

We use the pre-C P(k | s):
e P(Inst|s)=0.36
e P(Scar|s)~=0.28
e P(Thr|s)~0.20
e POppls)=~0.16
For b;: leaf drop / shutdown
Gbl . Eb1 =0.8:-1.1=0.88
Term by term:
e Instability:
0.36-0.9-0.88 =~ 0.285
e Scarcity:
0.28-0.8-0.88 =~ 0.197
e Threat:
0.20-0.7-0.88 ~ 0.123



o Opportunity:
0.16-0.2-0.88 ~ 0.028
Sum:
Scorep, = 0.285+ 0.197 + 0.123 + 0.028 ~ 0.633
For b,: defence chemistry
Gp, Ep,=0.6-1.0=0.6

e Instability:

0.36-0.5-0.6 ~ 0.108
e Scarcity:

0.28:0.4-0.6 = 0.067
o Threat:

0.20:0.9:-0.6 ~ 0.108
e Opportunity:

0.16-0.3:-0.6 =~ 0.029
Sum:
Scorep, ~ 0.108 + 0.067 + 0.108 + 0.029 ~ 0.312
For b3: growth pulse
Gy, Ep, =0.3:0.7=0.21
e Instability:
0.36-0.1-0.21 = 0.008
e Scarcity:
0.28:0.2-0.21 = 0.012
e Threat:
0.20-0.1-0.21 = 0.004
¢  Opportunity:
0.16-0.9-0.21 = 0.030

Sum:
Scorep, ~ 0.008 + 0.012 + 0.004 + 0.030 ~ 0.054
So:
e Score,, = 0.63
e Scorey, ~ 0.31
e Score,, ~ 0.05

Dominant behavior: shutdown / leaf drop.

2. SECOND SPECIES — TOMATO

Now we mirror the structure for Solanum lycopersicum with the same composite event, but different
internal state and strategy.

2.1 Signal term M

Same external event, so we can keep:
Mg ~ 0.029



2.2 Base meaning affinities A (s'k)

Tomato is:

e fast-growth

e oOpportunistic

¢ high circadian sensitivity

e lower stress memory (in this scenario)
So, we bias more toward opportunity:

o Instability: A(ernst) =0.7

e Scarcity: A(s'Scar) =0.5
e Threat: A(s'Thr) =0.4

e Opportunity: A(s,Opp) =0.8

Raw scores: o
*  Instability: Raw (g ngt) = 0.7 - 0.029 ~ 0.0203
e Scarcity: RaW(s.Scar) =0.5-0.029 =~ 0.0145
o Threat: Raw s Thy) = 0.4 - 0.029 ~ 0.0116
e Opportunity: Raw(s.Opp) =0.8-0.029 ~ 0.0232

Sum:
Sum =~ 0.0203 + 0.0145 + 0.0116 + 0.0232 ~ 0.0696
Pre-C probabilities:
e P(Inst|s)=0.0203/0.0696 =~ 0.29
e P(Scar|s)=0.0145/0.0696 = 0.21
e P(Thr|s)~0.0116/0.0696 ~ 0.17
e POppls)=0.0232/0.0696 ~ 0.33
Close to our narrative target:
o Instability = 0.32
e Opportunity = 0.30
e Scarcity = 0.22
o Threat = 0.16
We can accept small rounding differences.



2.3 Compounding term C g, g

Tomato internal state:
e less chronic stress than the bonsai
e higher energy reserves
e strong growth bias

So, we might set:

* Clsnsty ~ 1.3
* C(sScar) ~ 1.2
* CsThn =~ 11
* C(s0pp) ~ 1 5(opportunity amplified)
Effective raw:
Raw(sk) = A(sk) Ms C(sk)

e Instability:

Raw(srlnst) ~ 0.0203-1.3 ~ 0.0264
e Scarcity:

RaW(s'Scar) ~0.0145-1.2 ~ 0.0174
e Threat:

Raw(s,Thr) ~0.0116-1.1 = 0.0128
e  Opportunity:

Raw(s,opp) ~ 0.0232-1.5 ~ 0.0348

New sum:

Sum ~ 0.0264 + 0.0174 + 0.0128 + 0.0348 ~ 0.0914
Post-C probabilities:
e P(Inst|s) ~ 0.0264/0.0914 ~ 0.29
e P(Scar|s)~0.0174/0.0914 ~ 0.19
e P(Thr|s)~0.0128/0.0914 ~ 0.14
e P(Oppls)~0.0348/0.0914 ~ 0.38

Again, we're in the right qualitative regime: opportunity now leads.:
o Instability: 0.32
e Opportunity: 0.30
e Scarcity: 0.22
e Threat: 0.16

2.4 Meaning — behavior map Rk.b)

We keep the same behavior set:
e by:shutdown
e b,: defence
e b growth pulse



We can reuse the same R-matrix as Malus (for comparability), or tweak slightly. Let’s reuse:
o For by: Instability 0.9, Scarcity 0.8, Threat 0.7, Opportunity 0.2
o For b,: Instability 0.5, Scarcity 0.4, Threat 0.9, Opportunity 0.3
o For b3: Instability 0.1, Scarcity 0.2, Threat 0.1, Opportunity 0.9

2.5 Internal gates G,

Tomato internal state:
¢ Growth gate: high
e Defence: moderate
e Shutdown: lower
We set:
e Growth gate: G, = 0.85
e Defence gate: G, = 0.55
e Shutdown gate: G, = 0.40

2.6 External modulation E,,

Environment:
e warm, bright indoor — growth-permissive
¢ soil moisture high
e VPD moderate
So:
e E,, = 1.1(growth encouraged)
e Ep, =10
e Ej = 0.8(shutdown discouraged)

2.7 Behavior scores

Use our narrative P(k | s):
e P(Inst|s)=0.32
e POppls)=0.30
e P(Scar|s)=0.22
e P(Thr|s)=0.16
For b;: shutdown
Gp, - Ep, =0.40-0.8 = 0.32

e Instability:

0.32:0.9-0.32 = 0.092
e Scarcity:

0.22-0.8:-0.32 = 0.056
e Threat:

0.16-0.7-0.32 = 0.036
¢  Opportunity:

0.30:0.2-0.32 ~0.019
Sum:
Scorep, = 0.092 + 0.056 + 0.036 + 0.019 ~ 0.203



For b,: defence chemistry
Gy, Ep, =0.55-1.0 =0.55
e Instability:
0.32-0.5-0.55~ 0.088
e Scarcity:
0.22-0.4-0.55 ~ 0.048
e Threat:
0.16-0.9-0.55 ~ 0.079
¢  Opportunity:
0.30-0.3-0.55 =~ 0.050
Sum:
Scorep, ~ 0.088 + 0.048 + 0.079 + 0.050 ~ 0.265
For b3: growth pulse
Gy, Ep,, =0.85-1.1~0.935

e Instability:

0.32-0.1-0.935 = 0.030
e Scarcity:

0.22-0.2-0.935 = 0.041
e Threat:

0.16-0.1-0.935 = 0.015
e  Opportunity:

0.30-0.9-0.935 = 0.252

Sum:
Scorep, ~ 0.030 + 0.041 + 0.015 + 0.252 ~ 0.338

Dominant behavior: growth pulse.

BEHAVIORAL RECONSTRUCTION — THE PRACTITIONER’S ROLE

“Same equation. Different parameters. Different histories. Different choices.”

“The world does not tell the plant what to do. The plant decides. The practitioner shapes the world.”

Reconstruction means:
e stabilizing signals
restoring pattern
aligning circadian cues
correcting water and nutrient rhythms
reintroducing controlled stress
rebuilding microbial context
lowering thresholds
reopening gates

The practitioner does not force behavior. The practitioner creates the conditions under which the plant
can choose differently.

This is the final lesson.



