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WELCOME

Hello, and thank you for picking up this
guide.

My name is Kevin Hoffberg. I'm the
President of Regenerative Biocarbons, and |
also own and work a small family farm here
in the Pacific Northwest. Season after
season, that farm has reminded me that
good soil, careful stewardship, and a little
curiosity are the real engines of productivity.

We created the LunaChar brand to bring our
products — wood vinegar and biochar —
directly to growers like you. These are
simple, natural tools with deep roots in
global agricultural practice, now refined and
produced from Pacific Northwest softwoods.

Our wood vinegar and biochar are designed
for ultra-low ash content, balanced pH, and
maximum absorption.

They contain compounds like karrikins and
cyanohydrins that help seeds sprout, roots
grow deeper, and plants become stronger.

The results are healthier soil, more resilient
crops, and better water retention — all while
locking away carbon and contributing to a
cleaner future.

This guide is meant to be practical. Inside
you'll find stage-by-stage advice for
vegetables, fruit, and livestock; farmer-math
dosing charts; and tips you can put to work
the same day.

A friendly reminder before you dig in: every
garden, farm, and flock is unique. Pay
attention to your conditions, take good
notes, and start small as you learn what
works best. Wood vinegar is powerful, but
it's not a silver bullet. Used thoughtfully, it
can become one of the most versatile allies
in your toolkit.

We're proud to share what we've learned,
and even more proud to stand alongside you
in the growing movement toward
regenerative agriculture — from the ground

up.




GETTING STARTED WITH LUNACHAR WOOD VINEGAR

Working the land should restore it, not
deplete it. Whether you garden, raise
livestock, or manage a few acres of orchard
or pasture, the soil beneath your feet is the
foundation of everything.

LunaChar Wood Vinegar is a natural
byproduct of making biochar — a smoky,
amber liquid rich in organic compounds that
plants, soil microbes, and even animals
respond to in remarkable ways. Used in
small amounts, it helps seeds germinate,
roots dig deeper, leaves grow stronger, and
soil life rebound. It also reduces odor,
suppresses disease, and speeds composting
— all without synthetic chemicals.

Each volume in this LunaChar Vinegar
Series explores a different part of the farm
or garden:

e Vegetables — quick crops that thrive
on balance and consistency.

e Fruit & Berries - long-lived plants
that benefit from steady nutrition
and fungal control.

¢ Flowers & Ornamentals — bloom and
color powered by gentle foliar care.

e Critters & Compost - bedding,
manure, and soil systems that close
the regenerative loop.

Though the examples come from our work in
the Pacific Northwest, the principles apply
anywhere growers care for soil and
community alike.

How to Use This Guide

Think of LunaChar as a multiplier of good
practices, not a replacement. Healthy sail,
clean water, and good husbandry still do the
heavy lifting. Wood vinegar simply tips the
balance toward resilience — fewer pests,
less odor, stronger plants, faster compost.

Use the dilution table on the next page as
your reference point. Start light, observe
results, and adjust as you go. Consistency
matters more than precision.

A Note on Ratios

Our dilution rates are guidelines, not
prescriptions. Wood vinegar is forgiving
within a reasonable range — a slightly
strong or weak mix won’t hurt your plants.

Avoid doubling concentrations unless
treating a specific issue (odor, fungus, or
heavy disease pressure). When in doubt, go
lighter and build from there.

Tips for Scaling Up

1 U.S.gallon=128floz=3.78 L.

To scale, multiply the per-gallon amount by
the number of gallons in your tank.

Example: A 10-gallon sprayer at 1:100 = 10
fl 0z (= 300 mL) LunaChar.

e  When in doubt, start light. You can
always increase concentration if
needed.

¢ Mix only what you’ll use that day.
Wood vinegar solutions lose potency
after 24 hours.



FARMER MATH

Here are some common dilutions and applications

Dilution Per Gallon of Approx. Volume Common Use Context

Ratio Water (fl oz / mL)

1:500 Y, teaspoon per 0.1floz / 3mL | General foliar sprays for vegetables,
gallon flowers, or berries; delicate seedlings

1:400 1 teaspoon per 0.17 floz / 5mL | Compost activation, seed germination,
gallon sensitive transplants

1:200 2 teaspoons per 0.33floz / 10 Disease prevention, stressed plants,
gallon mL bulbs, and transplants

1:100 2 tablespoons per | 1 floz / 30 mL Soil drenches, root stimulation, fruit
gallon trees, manure treatment

1:50 4 tablespoons per | 2 floz / 60 mL Heavy odor control (bedding, pens,
gallon compost piles)

0.1% Y% teaspoon per 0.1floz / 3mL Cut-flower vase solution, post-harvest

gallon

dips

WHAT IS WOOD VINEGAR?

When Pacific Northwest softwood goes
through pyrolysis, two valuable materials

emerge:

e The solid carbon, which becomes
LunaChar Biochar — a stable,
porous material that improves soil
structure and fertility.

e The vapors, which condense into
LunaChar Wood Vinegar — a smoky,
amber liquid packed with natural
organic acids, phenols, and karrikins
that plants and microbes recognize
as signals for growth and renewal.

Nothing is wasted. Every solid, liquid, and
gas is captured and reused — a process
that’s not only efficient but carbon-

negative.

A Practice Rooted in Nature

Farmers in Japan, Korea, and China have
used wood vinegar for centuries to stimulate
growth, balance soil biology, and control
pests.

You've seen its power in nature: a year after
a forest fire, new green shoots carpet the
ground. That's because karrikins,
compounds in smoke, trigger seeds to
sprout and ecosystems to rebound.

LunaChar Wood Vinegar simply captures
and concentrates those same compounds in
a safe, practical form you can use in your
garden or on your farm.



Why Vegetables Love It

Vegetables respond quickly to balance. They
germinate fast, grow fast, and feel every
stress — from soil compaction to heat
spikes. LunaChar helps smooth those
swings. Foliar sprays and light soil drenches
enhance early vigor, support microbial
health, and keep leaves crisp and resilient
from seedling to harvest.

How It Works

Wood vinegar contains over 200 natural
compounds that work together to restore
balance and vitality:

¢ Seed germination boost — Karrikins
help seeds break dormancy and
sprout faster.

¢ Root and growth support — Organic
acids stimulate roots and enhance
nutrient uptake.

e Natural pest deterrence — Volatile
phenols make leaves less attractive
to insects and fungi.

VEGETABLES: FOUNDATIONS

For many of us, the vegetable garden is the
heart of the growing season. There’s
nothing quite like paging through seed
catalogs in January, starting seedlings on
the kitchen counter in March, and finally
harvesting tomatoes, cucumbers, or beans
in the summer.

But as every gardener knows, the road from
seed to harvest is rarely smooth. Seeds
don’'t always sprout. Seedlings sometimes
flop over. Pests can ravage tender greens
overnight. And if you're committed to
organic gardening, the tools at your disposal
can sometimes feel limited.

LunaChar Wood Vinegar offers a natural,
proven boost at every stage of the process
— from germination to harvest — helping
you grow stronger, healthier vegetables
without synthetic chemicals.

This section covers general practices that
apply across nearly all vegetables: how to
start seeds, prepare soil, raise strong
seedlings, and protect against pests and
weeds. In later sections, we'll look at crop
families one by one — roots, alliums,
legumes, and more — with tips tailored to
their quirks.

Seed Germination

There’s a special kind of joy in watching the
first sprouts break through soil or paper
towels. But germination can sometimes feel
like a frustrating game of chance: seeds that
stubbornly sit, patchy rows, or slow starts in
cool spring soil.

The problem: Seeds can be slow to start,
germinate unevenly, or fail to germinate at
all, especially in cool or compacted soil.

The solution: LunaChar Wood Vinegar
contains natural compounds called karrikins
— the same signals released in forest fires
that trigger seed germination in nature. A
light spray helps seeds wake up faster and
sprout more evenly.

Two ways to start:

Paper towel method (great for home
gardeners):

e Mix ¥ teaspoon LunaChar Wood
Vinegar per gallon of water (=1:1500
dilution).

e Mist paper towels until lightly damp,
then place seeds inside and fold.




e Store in a warm spot; mist again if
towels dry out.

e Once roots appear, transfer carefully
to soil.

Soil/direct sowing method (better for larger
batches):

e Mix ¥ teaspoon LunaChar Wood
Vinegar per gallon of water (=1:1500
dilution).

e Mist the soil surface or seed rows
after planting.

e Water, as usual, to settle seeds in
place.

Both methods benefit from consistency. The
goal is to moisten, not soak, and to give
seeds just enough of that “wake-up call”
without drowning them.

Don’t Forget Biochar

LunaChar Wood Vinegar is powerful on its
own — but it pairs beautifully with biochar.
Think of biochar as a sponge in your soil: it
holds onto water and nutrients, keeping
them available for plants instead of washing
away.

A simple practice:

e  When preparing a new bed, mix ¥%2—
1 inch of biochar into the top 6
inches of soil.

e Water in with a LunaChar solution to
“charge” the biochar, giving soil
microbes a head start.

e Over time, this combo improves soil
structure, boosts fertility, and helps
lock carbon into the ground.

Tip: Start small if you're new to biochar.
Even a thin layer added at planting can
make a noticeable difference.

Bed Preparation & Soil Health

Healthy soil is the foundation of a good
vegetable harvest. But many home gardens
struggle with compacted beds, tired soil

that's been planted too often, or nutrient
imbalances.

The problem: Compacted or nutrient-poor
soil limits root growth, making plants more
vulnerable to stress and disease.

The solution: Diluted LunaChar Wood
Vinegar helps condition soil by supporting
beneficial microbes, balancing pH, and
improving nutrient uptake. Think of it as a
gentle “primer” that refreshes the soil before
you plant.

How to use it:

e Mix 1 tablespoon per gallon of water.

e Apply as a drench across your bed
1-2 weeks before planting.

e For raised beds or containers, apply
once at planting and repeat monthly
during the season.

Seedling & Early Growth

Young seedlings are especially vulnerable.
They can stretch thin and weak, struggle
with transplant shock, or become easy prey
for pests.

The problem: Seedlings often fail to thrive,
leaving you with spindly plants or high
losses after transplanting.

The solution: A light foliar spray of LunaChar
Wood Vinegar helps strengthen seedlings,
promote root growth, and boost resilience.

How to use it:

e Mix 1 teaspoon per gallon of water.

e Mist seedlings every 2 weeks once
they have their first true leaves.

e For transplants, mist both roots and
leaves a day or two before planting
out.

Pest, Disease & Weed Pressure

Even the healthiest veggie garden faces
pressure from weeds, insects, and fungal
disease. Managing them organically can feel
like a never-ending battle.




The problem: Weeds crowd out your crops,
insects chew holes in leaves, and fungal
spots can ruin harvests in a matter of days.

The solution: At higher concentrations, our
wood vinegar works as a natural deterrent
to many pests and a mild herbicide against
young weeds.

And beyond that, studies show it also helps
suppress common fungal pathogens — like
Rhizoctonia (damping-off), Botrytis (gray
mold), and Sclerotinia (stem rot) — giving
your plants a layer of natural disease
protection. It's not a cure-all, but it's a
versatile organic tool you can lean on
alongside good cultural practices.

How to use it:

e For weed suppression: Mix 1-2 cups
wood vinegar per gallon of water
(about 10-20%). Spray directly on
young weeds during a sunny day for
best effect. Avoid contact with crop
plants.

e For pest deterrent sprays: Mix 1-2
tablespoons per gallon, often paired
with neem oil and soap as a foliar
spray. Apply every 2-3 weeks,
coating both tops and undersides of
leaves.

e For fungal disease prevention: Mix 1
tablespoon per gallon and apply as a
foliar spray every 2 weeks during
wet or humid weather. Start early,
before visible symptoms, and repeat
consistently.

Resilience Through the Season

Gardening isn’t just about getting plants
started — it's about keeping them going
when conditions change. Heat waves, dry
spells, sudden pest outbreaks, and even
heavy rains can all test your vegetables.

LunaChar Wood Vinegar acts like a quiet
companion throughout the season. It
strengthens root systems so plants weather
drought better. It supports chlorophyll

production, keeping leaves greener and
photosynthesis humming along. It
encourages beneficial soil microbes that act
as allies in nutrient cycling and disease
suppression.

And when plants face stress — from pests,
pathogens, or the weather — regular sprays
give them a nudge toward recovery.

Think of it as a steady hand on the tiller: you
can’t control the storms, but you can give
your garden the balance it needs to come
through strong.

What to Expect

When used consistently, LunaChar Wood
Vinegar gives vegetable gardens a
noticeable lift:

e Faster, more even germination and
stronger seedling survival

e Healthier soil with improved
microbial balance and nutrient
uptake

e Greener foliage and sturdier plants
that handle stress better

e Lower disease pressure from
damping-off, mildew, and other
common fungi

e More consistent yields and better-
tasting harvests across the board

Trials and grower experience both confirm
these benefits. In short: steadier growth,
healthier crops, and more reliable harvests.

Using LunaChar in Drip Irrigation

If you already use drip irrigation or soaker
hoses, LunaChar can flow right through your
system. That means the benefits go straight
to the root zone where plants need them
most.

How to use it:

e Add 1-2 tablespoons per gallon of
water to your reservoir or mix tank.




e Run your system as usual — the
dilution happens naturally as water
flows through the lines.

e Forlarger tanks: ¥2 to 1 cup per 20
gallons of irrigation water.

Why it works:

e Consistent root contact helps with
stronger growth and better nutrient
uptake.

e Soil microbes thrive on the organic
acids in LunaChar, improving soil
health over time.

Copper vs. Wood Vinegar on Tomatoes &
Cucumbers

Copper sprays have long been the go-to for
home and commercial growers fighting
diseases in tomatoes and cucumbers. But
LunaChar Wood Vinegar offers an effective,
lower-impact alternative — and in some
cases, a complement.

Copper’s track record:

e Tomatoes: Weekly copper sprays are
standard for managing late blight
and early blight. Septoria, and
bacterial leaf spot. Studies show that
preventive copper programs can
reduce Septoria severity by over 50%
and keep blight in check.

e Cucumbers: In field trials, copper
sulfate reduced downy mildew
severity from 42% to 18-19%, a
significant decrease. Powdery
mildew management often requires
2-3 sprays per week in greenhouses
during peak pressure.

Where wood vinegar fits:

e In tomatoes, wood vinegar sprays at
0.9% boosted yields 122% in
Fusarium-infected plants —
matching or exceeding fungicide
benchmarks.

e In cucumbers, trials showed 87%
reduction in pathogenicity from
Rhizoctonia solani at modest
concentrations, with no phytotoxicity.

e Unlike copper, wood vinegar
enhances plant vigor simultaneously:
stronger roots, greener leaves, and
improved stress tolerance.

Integrated approach:

e Copper remains valuable in extreme
disease years or humid regions with
high blight pressure.

e Wood vinegar works best as a
season-long support spray,
improving plant health while
reducing reliance on heavy copper
programs.

e Many growers find alternating or
tank-mixing (where allowed)
balances control with sustainability.

The takeaway: copper is proven, but
LunaChar Wood Vinegar provides a broader
suite of benefits without copper’s baggage
(soil accumulation, equipment corrosion,
bloom-time restrictions). Used together, they
can form a smarter, lower-input strategy for
veggie growers.

SECTION 2: ROOT CROPS & GREENS

Root crops and leafy greens are the
backbone of most gardens — carrots pulled
straight from the soil, a row of beets ready
for roasting, a fresh salad cut minutes

before dinner. They're everyday crops, but
they’re also delicate. Seeds are tiny,
germination is slow, and a little stress at the




wrong time can mean poor stands, bolting,
or small, misshapen harvests.

In this section, we'll walk through these
crops stage by stage — from seed to
harvest. The general principles we covered
in the Foundations chapter are the
touchstone: start with healthy germination,
build strong seedlings, support resilience
through the season. What's different here
are the details. Each crop family has its own
quirks, so we'll focus on the tips, tricks, and
application strategies that matter most for
roots and greens.

Germination & Establishment

The challenge with root crops begins right
from the start. Seeds often take a long time
to sprout, and uneven stands lead to uneven
harvests. Cool soil, surface crusting, and
inconsistent moisture further worsen the
problem.

The solution: LunaChar Wood Vinegar helps
roots get an early start by signaling seeds to
wake up and conditioning the soil to remain

loose and microbially active.

How to use it:

e Mix ¥ teaspoon per gallon of water.

e Mist rows after sowing, just enough
to moisten the soil surface.

e In heavier soils, apply as a light
drench before planting to help break
crusting.

Early Growth & Leaf Development

Strong tops mean strong roots. If seedlings
are pale or stunted, the roots never fully
develop. Stress during this stage also
increases the risk of bolting.

The solution: Regular foliar sprays of
LunaChar encourage chlorophyll production
and strengthen the leaf canopy, fueling
healthy root development.

How to use it:

e Mix 1 teaspoon per gallon of water.

e Spray every 2-3 weeks until plants
are well established.

e For a 4-gallon backpack sprayer: 4
teaspoons total.

Root Bulking

This is where the payoff happens — sugars
accumulate, roots fill out, and beets or
carrots take on their full flavor. Stress from
drought, weeds, or disease can stop bulking
in its tracks.

The solution: Continued light sprays help
plants hold steady, improving nutrient
uptake and resilience.

How to use it:

e Mix 1 teaspoon per gallon.

e Spray foliage every 2-3 weeks until
harvest.

e For optimal results, combine with
consistent soil moisture.

Disease & Stress Management

Even the best-prepared beds can face
setbacks. Root crops and greens are
especially sensitive to changes in soil and
weather, and small stresses early on can
echo through the whole season.

e Patchy stands: Improve consistency
with a pre-sowing drench or a post-
sowing mist of diluted LunaChar
Wood Vinegar.

e Bolting (beets, radishes): Steady
watering and regular LunaChar
Wood Vinegar support help reduce
stress triggers that send plants
prematurely to seed.

e Small or woody roots: Keep soil
nutrition balanced and avoid long
dry spells. Consistent feeding and
moisture, paired with light LunaChar
Wood Vinegar sprays, support full,
tender root development.




What to Expect

With steady LunaChar Wood Vinegar
support, root crops and greens reward you
with:

e Stronger germination and more even
stands, even in cool or crusted soils

e Greener, sturdier foliage that powers
healthy root development

e Fewer bolting issues in beets,
radishes, and lettuces thanks to
reduced stress signals

e Larger, more flavorful roots and
tender leaves that hold quality
longer

e Lower disease and fungal pressure,
leading to more reliable harvests

The difference shows up in both the basket
and the kitchen: crisper greens, sweeter

carrots, and beets and radishes with more
consistent size and flavor.

Storage & Succession Planting

One of the best things about root crops is
their flexibility. With a little planning, you
can enjoy crisp carrots or tender beets for
months rather than weeks. Succession
planting — sowing small batches every 2-3
weeks — ensures a steady harvest rather
than one overwhelming glut. Roots also lend
themselves to storage: cure beets and
carrots in a cool, humid space and they’'ll
keep for weeks, sometimes months. Pairing
good succession timing with smart storage
turns a single planting into a season-long
supply of food.

LEAFY GREENS (LETTUCE, SPINACH, KALE, CHARD,

BRASSICAS)

Leafy greens are some of the most
rewarding crops to grow — fast to
germinate, quick to harvest, and endlessly
versatile in the kitchen. But they're also
fragile. A hot spell can make lettuce bolt
overnight, spinach sulks in compacted soil,
and brassicas attract every pestin the
neighborhood. Success comes down to
steady growth: healthy germination, strong
early leaves, and resilience through stress.

In this section, we'll follow the same stage-
by-stage path we used for root crops. The
foundations apply, but the details matter —
especially for crops where tender leaves are
the harvest.

Germination & Establishment

Tiny seeds need a gentle start. Heat, dry
soil, or crusting can all mean poor stands
and wasted space in the bed.

The solution: LunaChar Wood Vinegar
supports even germination by stimulating
seeds and conditioning the seedbed for
moisture and microbial balance.

How to use it:

e Mix Y2 teaspoon per gallon of water.

e Mist rows after planting to keep the
top layer moist.

e For spinach or brassicas, apply a
pre-sowing drench to help loosen
heavier soils.

Early Growth & Leaf Development

For greens, early growth sets the stage for
harvest quality. Weak or pale seedlings lead
to bitter or undersized leaves later.

The solution: Foliar sprays of LunaChar
strengthen young plants, enhance
chlorophyll production, and promote sturdy
leaf canopies.




How to use it:

e Mix 1 teaspoon per gallon of water.

e Spray every 2-3 weeks from the first
true leaves onward.

¢ In succession plantings, treat each
new wave of seedlings the same
way.

Harvest Quality & Succession Cropping

Unlike roots, where the payoff is
underground, greens are harvested leaf by
leaf. Stress from heat, drought, or pests can
trigger bolting or make leaves tough and
bitter.

The solution: Regular sprays during the
growing season help plants resist stress and
maintain tender, flavorful leaves.

How to use it:

e Mix 1 teaspoon per gallon.

e Spray every 2 weeks through the
harvest period.

e Combine with even watering and
shading (row covers or cloth) during
hot spells.

Disease & Stress Management

Leafy greens reward steady care but can be
quick to show stress. Water fluctuations,
pests, and disease pressure all leave their
mark on delicate leaves. LunaChar Wood
Vinegar supports resilience while
complementing other organic practices.

e Bolting: Keep water consistent and
use light LunaChar Wood Vinegar
sprays to reduce stress signals that
trigger early flowering.

e Leaf damage (slugs, flea beetles,
aphids): Pair regular LunaChar
Wood Vinegar with organic controls
like neem oil, diatomaceous earth, or
row covers.

e Bitter leaves: Stress-free plants,
supported with LunaChar Wood

Vinegar, hold sweetness and
tenderness longer into the season.

e Fungal disease pressure: Leafy
greens are prone to damping-off and
mildew in cool, damp conditions.
LunaChar Wood Vinegar’s
antifungal compounds help suppress
early infections and prime plants’
defenses, reducing losses before
harvest.

What to Expect

With consistent LunaChar Wood Vinegar
support, leafy greens tend to grow fuller,
resist stress, and hold their quality longer.
Research and grower experience point to
several consistent benefits:

e Denser stands and stronger leaf
regrowth after harvest

e Richer green color from improved
chlorophyll production

e Reduced incidence of foliar disease
in damp conditions

e Better texture and flavor that holds
longer into the season

Sidebar: Preventing Bolting

Lettuces, spinach, and other leafy greens are
famous for “bolting” — sending up a flower
stalk and turning bitter when days get long
or temperatures spike. While no garden is
completely bolt-proof, there are ways to
slow the process.

Choose bolt-resistant varieties, plant in
spring and fall when weather is cooler, and
keep soil evenly moist. A thin layer of mulch
helps keep roots cool, while light, regular
sprays of LunaChar Wood Vinegar reduce
stress signals that trigger bolting. With a
little care, you can stretch the leafy harvest
deeper into summer.
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SECTION 3: CUCURBITS — SQUASH, PUMPKINS,

CUCUMBERS & MELONS

Cucurbits are the heavy lifters of the
summer garden. Squash plants sprawl
across beds, cucumbers climb trellises,
pumpkins swell on their vines, and melons
ripen in the heat. They bring abundance, but
also challenges: seeds that sulk in cool soil,
vines that wilt in midsummer, leaves
overtaken by powdery mildew.

Success with these crops depends on
helping them stay vigorous from start to
finish.

LunaChar Wood Vinegar is a natural ally
here — boosting germination, strengthening
foliage, extending productivity, and reducing
disease pressure across the family.

Germination & Establishment

Getting cucurbits started is often the
trickiest part. Seeds are sensitive to soil
temperature and can rot in cool, wet ground.
Even when they sprout, seedlings are prone
to damping-off and early stress.

The problem: Uneven germination and
weak seedlings make for patchy stands and
delayed harvests.

The solution: LunaChar Wood Vinegar
boosts germination signals (thanks to
karrikins) and suppresses harmful fungi in
the soil, giving young plants a better start.

How to use it:

e Mix Y2 teaspoon per gallon of water.

e Mist directly onto the seed row after
planting, or drench soil lightly before
sowing.

e Forindoor starts, mist trays once at
seeding and again if soil dries before
sprouting.

Vegetative Growth

Once cucurbits get going, they grow fast —
but they need steady energy to build strong
vines and big leaves. Stress early means
fewer flowers later.

The problem: Weak vines or pale leaves
reduce the plant’s ability to set and carry
fruit.

The solution: Regular foliar sprays of
LunaChar encourage chlorophyll production,
bigger leaves, and sturdier branching.
Research on pumpkin and cucumber vines
shows extended growth periods and more
vigorous canopy development with
consistent use.

How to use it:

e Mix 1 teaspoon per gallon of water.

e Spray leaves every 2-3 weeks
through the vegetative stage.

e For a 4-gallon sprayer: 4 teaspoons
total.

Flowering & Fruit Set

Cucurbits live or die by their blossoms. Poor
pollination means misshapen cucumbers or
aborted melons. Stress at this stage is
especially costly.

The problem: Low flower numbers, weak
blossoms, or poor fruit set.

The solution: Foliar sprays during flowering
increase blossom strength and pollinator
activity. Trials on cucumbers and melons
show improved fruit set and higher yields
when wood vinegar is applied at this stage.
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How to use it:

e Mix 1 teaspoon per gallon.
e Spray vines every 2 weeks from first
flower through early fruiting.

Fruit Growth & Quality

This is where cucurbits shine — zucchinis
that seem to double overnight, melons that
sweeten on the vine, pumpkins that color up
for fall. But stress now can shrink fruits or
dull their flavor.

The problem: Heat, drought, or disease
reduce fruit size, sugar content, and storage
life.

The solution: LunaChar helps vines stay
vigorous, improving sugar production (°Brix),
enhancing flavor, and extending
productivity. Rockmelon studies show larger
fruit, higher sweetness, and improved aroma
at optimal application levels.

How to use it:

e Mix 1-2 teaspoons per gallon.

e Spray every 2-3 weeks until harvest.

e Keep soil moisture steady for best
results.

Disease & Stress Management

Cucurbits — from squash to cucumbers and
melons — are notorious for powdery
mildew, crown rot, and other fungal
diseases. These problems often appear just
as vines are setting fruit, and can defoliate
plants or collapse them outright.

The problem: Fungal pathogens and heat
stress can wipe out vines late in the season,
leaving small or unfinished fruit.

The solution: LunaChar Wood Vinegar
contains natural antifungal compounds that
suppress pathogens while strengthening
plants’ own defenses. Regular sprays also
improve tolerance to heat and drought
stress, helping vines stay productive longer.

How to use it:

e Preventive sprays: Mix 1-2
tablespoons per gallon and apply
monthly to foliage.

e At first signs of powdery mildew:
Increase to weekly sprays until
pressure subsides. Coat both upper
and lower leaf surfaces.

e Soil support: A light drench (1
tablespoon per gallon) around the
base can reduce crown rot risk.

e Integrated protection: Combine with
neem oil and soap for broader insect
and fungal control.

Grower Tips for Cucurbits

Cucurbits reward steady care. A few simple
practices can make the difference between
a modest harvest and an overflowing one.

These are the techniques growers return to
year after year, and they pair especially well
with regular LunaChar use.

e Plantin warm soil — cucurbits hate
cold starts.

e Train cucumbers on trellises for
better airflow and easier spraying.

e Harvest often — especially zucchini
and cucumbers — to keep plants
productive.

e Pair LunaChar foliar sprays with
steady irrigation for the biggest,
healthiest fruit.

What to Expect

When supported with LunaChar Wood
Vinegar, cucurbits generally show stronger
vines, steadier fruit set, and fewer setbacks
from common stressors. Both trials and
grower experience point to reliable gains:

e Faster, more uniform seedling
establishment

e Vines that stay greener and more
vigorous deeper into the season
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e Reduced powdery mildew and
crown rot pressure under humid
conditions

o Fuller, more uniform fruits with
improved sweetness and storage
quality

Research Spotlight: Cucurbits & Wood
Vinegar

The benefits of LunaChar Wood Vinegar
aren’t just anecdotal. Controlled studies
across cucumbers, pumpkins, and melons
show measurable improvements in growth,
yield, and disease control when wood
vinegar is part of the routine.

e Cucumber & Pumpkin Trials — Foliar
sprays extended the productive
period by up to two weeks, increased
branching, and boosted average leaf

size by ~15%, leading to higher fruit
counts.

¢ Cantaloupe (Rockmelon) Study —
Fertigation with wood vinegar at
1:300 dilution increased average
fruit weight by 12-18% and raised
soluble sugar content (°Brix) by
~10%, resulting in sweeter, more
marketable melons.

e Disease Control — Repeated
applications reduced powdery
mildew severity by 35-45% in field
trials and suppressed soilborne fungi
such as Rhizoctonia and Sclerotinia
in greenhouse assays.

The takeaway: cucurbits respond strongly to
the combination of soil and foliar
applications, with gains in both plant health
and fruit quality.

NIGHTSHADES (TOMATOES, PEPPERS, EGGPLANT)

Tomatoes, peppers, and eggplants are the
crown jewels of many gardens. They
demand more care than quick greens or root
crops, but the payoff is unmatched: ripe
tomatoes still warm from the sun, peppers in
every color and flavor, glossy purple
eggplants ready for the grill. These crops
thrive when given steady attention, but
they’re also some of the most finicky —
prone to transplant shock, nutrient swings,
and a long list of pests and diseases.

The good news: nightshades respond
especially well to LunaChar Wood Vinegar.
From strong starts to productive finishes, it
helps keep plants resilient and yields high.

Germination & Seedling Stage

Tomatoes and peppers are usually started
indoors, while eggplant also benefits from
an early head start. The challenge is getting
seedlings that are strong and stocky, not

pale or leggy.

The problem: Weak seedlings stretch thin,
suffer transplant shock, and take longer to
set fruit.

The solution: A light foliar mist of our wood
vinegar builds sturdier stems and healthier
leaves, making seedlings better prepared for
life outdoors.

How to use it:

e Mix ¥2-1 teaspoon per gallon of
water.

e Mist seedlings every 1-2 weeks once
true leaves appear.

e Spray both foliage and root plugs
just before transplanting.

Establishment & Early Growth

The first few weeks outdoors are stressful —
fluctuating temperatures, wind, and
transplant shock can all set plants back.
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The problem: Stress at this stage can stunt
plants permanently, leading to fewer flowers
and fruit later.

The solution: LunaChar Wood Vinegar foliar
sprays encourage vigorous root expansion
and help plants handle early stress.

How to use it:

e Mix 1 teaspoon per gallon.

e Spray every 2 weeks for the first
month after transplant.

e Combine with consistent watering to
avoid stress swings.

Flowering & Fruit Set

This is the turning point: plants shift from
building leaves to setting flowers. Any
disruption here means fewer fruits down the
line.

The problem: Heat, disease, or nutrient
imbalance can cause blossoms to drop or
fruits to form unevenly.

The solution: Regular sprays of our wood
vinegar support photosynthesis and nutrient
uptake, helping flowers hold and fruits set
evenly.

How to use it:

e Mix 1-2 teaspoons per gallon.

e Spray every 2 weeks during
flowering.

e Cover both upper and lower leaf
surfaces.

Fruit Fill & Ripening

From green fruit to ripe harvest, consistency
matters most. Stressed vines produce
smaller, misshapen fruit and invite disease.

The problem: Irregular water, disease
pressure, and pests reduce yield and quality.

The solution: Continued LunaChar Wood
Vinegar support keeps plants vigorous,
helping fruit size up, color evenly, and resist
splitting.

How to use it:

e Mix 1-2 teaspoons per gallon.
e Spray every 2-3 weeks until final
harvest.

Disease & Stress Management

Nightshades — tomatoes, peppers,
eggplants — are beloved crops but
notoriously prone to stress. Calcium issues,
fungal diseases, and insect pests can undo
weeks of progress in a matter of days.
Staying ahead of problems is the key.

The problem: Blossom end rot, mildew, and
pest outbreaks can rob you of both yield and
quality.

The solution: While no single tool is a silver
bullet, LunaChar Wood Vinegar strengthens
plants’ natural defenses, improves nutrient
uptake, and suppresses common fungal
pathogens. Paired with steady soil care and
organic companions like neem oil and soap,
it helps keep plants vigorous and resilient
through the season.

How to use it:

e Blossom end rot: Maintain steady
soil moisture and add calcium where
needed. LunaChar won't provide
calcium directly, but foliar sprays (1
tablespoon per gallon every 2-3
weeks) help improve uptake.

e Powdery mildew: Spray 1-2
tablespoons per gallon on foliage
every 1-2 weeks, coating both sides
of leaves. Increase frequency during
wet or humid weather.

e Pest pressure: Mix 1-2 tablespoons
per gallon, combined with neem oil
and a mild soap. Spray every 2
weeks as a preventive, or weekly at
first sign of aphids, mites, or
whiteflies.
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Grower Tips for Nightshades

Nightshades reward patience and
consistency. A few practices pair especially
well with LunaChar Wood Vinegar:

e Stake or trellis tomatoes early to
prevent sprawling and improve
airflow.

e Mulch to conserve water and reduce
stress.

e Harvest regularly — peppers and
eggplants especially keep producing
when picked often.

e Avoid over-fertilizing with nitrogen;
focus on steady nutrition.

What to Expect

Gardeners who use LunaChar Wood
Vinegar with nightshades often see steadier
performance from planting through harvest.
Research trials and field experience alike
point to meaningful improvements:

¢ More consistent germination and
stronger transplants

e Healthier, greener foliage that resists
stress and stays productive longer

e Lower incidence of powdery mildew
and other fungal issues

e Better fruit set with fewer losses to
blossom drop

e Tomatoes and peppers with
improved flavor, firmness, and shelf
life

Research Spotlight: Nightshades & Wood
Vinegar

Nightshades — tomatoes, peppers, and
eggplant — are high-demand crops that
respond visibly to LunaChar Wood Vinegar.
Research shows consistent improvements in
yield, fruit quality, and disease resistance.

e Tomatoes - Foliar sprays increased
fruit set by 12-15% and raised
soluble sugar levels, producing
sweeter, higher-quality harvests. In
some trials, treated plants stayed
green longer, extending the
productive season.

e Peppers — Applications alongside
balanced fertilization boosted plant
height by ~10% and reduced
incidence of common foliar diseases
by up to 30%. Treated plants
showed thicker stems and more
uniform fruit size.

e Eggplant — Evidence points to
improved flowering and stronger
resistance to soilborne pathogens,
with treated plants yielding more
marketable fruit per plant compared
to controls.

The data confirms what growers observe:
wood vinegar doesn't replace good fertility
and care, but it amplifies results, helping
nightshades stay healthier, more productive,
and more resilient through the season.

POTATOES

Few garden crops are as satisfying as
potatoes. You tuck a small seed piece into
the soil in spring, and a few months later
you're digging up baskets of food. But while
potatoes can seem like “set it and forget it,”
they're actually demanding.

They need loose, fertile soil, balanced
nutrition, and steady growth to produce full,
flavorful tubers. A little stress at the wrong

stage — pests, dry spells, or weak vines —
can cut your harvest short.

Our wood vinegar gives potatoes a boost
from start to finish, supporting healthier
plants and bigger, better-keeping tubers.
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Seed Piece Treatment

How you start sets the tone for the season.
Potatoes aren’t grown from true seed but
from “seed potatoes” — small whole tubers
or cut chunks called seed pieces. These
pieces sprout new shoots, but they're
vulnerable right after cutting.

The problem: Cut seed pieces can rot or
sprout unevenly, especially in cool, damp
soil.

The solution: A light mist of our wood
vinegar helps suppress harmful microbes
while nudging sprouts to emerge stronger
and more evenly.

How to use it:

e Dilute 1 teaspoon per gallon of
water.

e Mist seed pieces lightly before
planting; let them dry before
covering with soil.

e For larger jobs, that’s 4 teaspoons in
a 4-gallon backpack sprayer.

Early Growth & Vegetative Stage

When the first green shoots break the
surface, the plants are fragile. This stage is
all about building strong vines and lots of
stolons — the underground stems where
tubers will form.

The problem: Stress early on leads to fewer
stolons, spindly vines, and ultimately smaller
yields.

The solution: Reqgular foliar sprays of our
wood vinegar encourage chlorophyll
production and support healthy leaves,
giving plants the energy they need to set a
strong crop below ground.

How to use it:

e Mix 1 teaspoon per gallon.

e Spray every 2 weeks during early
growth.

e For a 4-gallon sprayer: 4 teaspoons
total.

Tuber Bulking

This is the make-or-break stage. Once
tubers form, the plant shifts energy to filling
them with starch and nutrients. Healthy
vines mean plump, uniform potatoes;
stressed vines mean small or misshapen
ones.

The problem: Heat, drought, pests, or poor
nutrition during bulking can slash yields.

The solution: Continued sprays of our wood
vinegar help plants stay vigorous, improve
sugar and amino acid production, and
increase resilience to stress.

How to use it:

e Mix 1-2 teaspoons per gallon.

e Spray every 2 weeks until vines
begin to yellow naturally.

e For a 4-gallon sprayer: 4-8
teaspoons total.

Storage Quality

Digging your potatoes is only half the story
— keeping them sound in storage is just as
important. Tubers that come from stressed
plants often lose flavor or rot more quickly.

The problem: Poor storage quality reduces
how much of your crop you actually get to
eat.

The solution: A full season of support with
our wood vinegar improves tuber nutrition,
density, and resilience, helping your harvest
store longer.

How to use it:

e Stay consistent with foliar sprays
throughout the season.

e No special treatment is needed at
harvest — the payoff comes from
steady care during growth.

Disease & Stress Management

Potatoes are a staple crop, but they're also
magnets for disease and stress. From fungal
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blights that can wipe out foliage overnight
to scab that scars tubers underground, the
risks are real. Stress during bulking also
leads to small, misshapen harvests.

The problem: Potatoes are vulnerable to
both soilborne and foliar diseases, as well as
uneven water and nutrient stress. Left
unchecked, these can devastate yields.

The solution: Regular use of LunaChar
Wood Vinegar helps suppress fungal
pathogens, primes the plant’s immune
system, and improves nutrient uptake.
When combined with steady irrigation and
good crop rotation, it helps potatoes stay
healthy all the way through bulking and into
storage.

How to use it:

e Early blight and late blight: Foliar
sprays of 1-2 tablespoons per gallon
every 1-2 weeks, especially in wet
weather. Cover both tops and
undersides of leaves.

e Scab and soilborne issues: Apply a
light soil drench (1 tablespoon per
gallon) at planting and repeat
monthly to support microbial
balance around tubers.

e Stress resilience: Maintain sprays
every 2-3 weeks through bulking to
help plants tolerate heat and
drought while continuing to fill
tubers.

What to Expect

Potatoes respond well to steady support
through the season, and growers who use
LunaChar Wood Vinegar consistently notice
clearer differences at harvest and beyond.
Benefits show up both in the field and in
storage:

e Reduced incidence of blight and
soilborne disease.

e Healthier foliage that stays greener
longer into the season.

e More uniform tuber set and fewer
misshapen potatoes.

e Better storage quality with less rot
post-harvest.

Grower Tips

Even with care, potatoes can be tricky.
These practices pair well with LunaChar
Wood Vinegar to get the most from your
crop:

e Hill soil around plants as they grow
— this protects developing tubers
and boosts yield.

o Keep water steady, especially during
bulking. Uneven moisture can cause
cracking or hollow hearts.

e Rotate crops — avoid planting
potatoes in the same spot year after
year to prevent soil-borne diseases.

e Cure harvested tubers in a dry, airy
place for 1-2 weeks before storage
to toughen skins.

Sidebar: Rotation & Soil Prep for Tuber
Crops

Potatoes and sweet potatoes both demand
special care when it comes to soil health.
Because they're so prone to soilborne
diseases — scab, Fusarium, verticillium,
scurf — planting them in the same spot year
after year is a recipe for trouble. The
pathogens linger in soil long after harvest,
waiting for the next crop to come along.

A few simple practices make a big
difference:

¢ Rotate regularly: Don’t plant
potatoes, sweet potatoes, or other
tubers in the same soil more than
once every 3—4 years. In between,
grow cereals, legumes, or leafy
greens to break disease cycles.

e Condition the soil: Incorporate
compost and, where possible,
biochar before planting. These
amendments improve structure,
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boost microbial diversity, and create
conditions less favorable to
pathogens.

¢ Use LunaChar Wood Vinegar: Light
soil drenches before planting help
suppress harmful fungi and support
beneficial microbes, giving tubers a
healthier start.

¢ Mind soil texture: Loose, well-
drained soil reduces stress on

developing roots and tubers. Raised
beds or ridges can help in heavier
soils.

Taken together, these practices don't just
reduce disease pressure — they also
improve tuber size, shape, and storability. In
other words, a little planning up front pays
dividends all season.

SWEET POTATOES

Sweet potatoes may look like their name
cousins, but they're a completely different
plant. They thrive in heat, spread by vines
rather than upright stems, and grow from
“slips” — leafy cuttings taken from sprouted
tubers — instead of seed pieces.

The reward is worth it: sweet, nutritious
roots that store well through winter. But like
regular potatoes, they demand steady
growth and resilience to deliver their best.

Our wood vinegar helps slips establish
quickly, supports healthy vine growth, and
improves both yield and storage quality.

Slip Establishment

Getting slips off to a strong start is critical.
Stress at planting can stunt growth or leave
vines vulnerable to disease.

The problem: Newly planted slips can wilt,
stall, or fail to root well, especially in dry or
compacted soils.

The solution: A light drench or mist of our
wood vinegar helps slips recover faster,
push stronger roots, and resist early stress.

How to use it:

e Mix 1 teaspoon per gallon of water.

e Dip slips before planting, or drench
the row immediately after planting.

e For a 4-gallon backpack sprayer: 4
teaspoons total.

Vine Growth & Canopy Building

Sweet potatoes rely on vigorous vines to
power the roots. A weak canopy means
small, low-quality tubers.

The problem: Slow or uneven vine growth
reduces the plant’s ability to
photosynthesize and support root
development.

The solution: Reqgular foliar sprays of our
wood vinegar encourage leaf growth,
improve chlorophyll production, and
strengthen vines.

How to use it:

e Mix 1 teaspoon per gallon.

e Spray every 2-3 weeks once slips
are established.

e Coat both tops and undersides of
leaves for best results.

Root Bulking & Sweetness

The roots begin bulking up midsummer,
storing starches that later convert into
sugars during curing. Stress at this stage
reduces yield and sweetness.

The problem: Drought, heat stress, or
disease can interrupt bulking, leading to
fewer or misshapen roots.

The solution: Continued sprays of our wood
vinegar help maintain vine vigor, improve
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nutrient uptake, and increase resilience.
Some research also suggests it enhances
antioxidant content and root quality.

How to use it:

e Mix 1-2 teaspoons per gallon.

e Spray foliage every 2-3 weeks
through bulking.

e For a 4-gallon sprayer: 4-8
teaspoons total.

Storage Quality

Sweet potatoes need curing — a warm,
humid resting period — to sweeten up and
toughen their skins. But their storage life
also depends on how healthy the roots were
when they came out of the ground.

The problem: Roots from stressed vines or
poor soil conditions store poorly, losing
flavor or rotting in storage.

The solution: A steady program of our wood
vinegar throughout the season leads to
denser, healthier roots with improved
nutritional quality and better storage
performance.

How to use it:

e Stay consistent with foliar sprays
during growth.

e No special treatment is needed at
harvest — the season-long care
pays off in the curing shed.

Disease & Stress Management

Sweet potatoes may seem tough once the
vines start running, but they're not immune
to stress. Fungal diseases like Fusarium wilt
or scurf can damage vines and roots, and
uneven water or nutrient stress can lead to
small, stringy, or cracked tubers.

The problem: Sweet potatoes are sensitive
to soilborne pathogens and environmental

stress. Without steady care, vines weaken

and roots fail to size up properly.

The solution: LunaChar Wood Vinegar helps
by suppressing soil pathogens, encouraging
stronger root systems, and improving the
plant’s ability to manage stress. Regular
foliar sprays support vine vigor, while light
soil drenches condition the root zone for
healthier, more resilient storage roots.

How to use it:

e Soilborne disease prevention: Apply
a soil drench of 1 tablespoon per
gallon at planting, then repeat
monthly through the growing
season.

e Fusarium and scurf management:
Foliar sprays of 1-2 tablespoons per
gallon every 2-3 weeks to support
plant defenses.

e Stress resilience: Continue foliar
applications during periods of heat
or drought to help vines maintain
vigor and keep roots bulking.

Grower Tips

Sweet potatoes reward careful
management. These practices, paired with
LunaChar Wood Vinegar, make for a reliable
crop:

e Plant slips after soil warms to at
least 65°F. Cold soils slow rooting.

e Mulch heavily — it suppresses
weeds and conserves the steady
moisture sweet potatoes love.

¢ Handle roots gently at harvest —
skins are delicate and easily scuffed.

e Store cured roots at 55-60°F for the
longest shelf life.

What to Expect

Sweet potatoes are especially sensitive to
soil conditions and midseason stress, so the
payoffs from steady wood vinegar use show
up clearly at harvest. With consistent
applications, you can expect:

e Reduced risk of soilborne fungal
problems like scurf or wilt.
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e Stronger, more vigorous vines that
carry growth later into the season.

e More uniform storage roots with
better shape and fewer stress

cracks.
e Improved post-harvest quality and
storage life.

Sidebar: Healthy Slips, Healthy Roots

Sweet potatoes are started from slips —
cuttings grown from mature tubers. The
quality of those slips makes all the
difference. Research confirms that vigorous
slips establish faster, resist stress better,
and yield more uniform roots than weak or
stressed planting stock.

Tips for success:

e Choose vigorous slips: Look for firm
stems with several healthy leaves.
Slips from healthy mother roots
consistently produce higher yields.

e Dip before planting: A quick soak in
diluted LunaChar Wood Vinegar (¥2
teaspoon per gallon) reduces
transplant shock, suppresses early
fungal pressure, and helps slips root
more quickly.

e Plant deep and firm: Bury slips up to
the top leaves so they root along the
stem. Studies show this practice
increases the number of storage
roots and improves uniformity.

e Water consistently: Newly planted
slips lose a lot of root mass to
transplant shock. Steady moisture in
the first weeks helps them recover
and put on vigorous vine growth.

ALLIUMS (ONIONS, GARLIC, LEEKS, SCALLIONS)

Alliums are kitchen essentials and garden
staples. Few crops are as satisfying as
pulling a cured string of garlic, braiding
onions, or cutting fresh scallions for the
table. But they can also be tricky.

Alliums are slow to establish, don’'t compete
well with weeds, and are prone to fungal
diseases that can wipe out a bed just when
bulbs are sizing up. Strong, steady growth is
the key to success — if the foliage falters,
the bulbs suffer.

This section follows the stages of growth,
with the same foundation we've laid down:
healthy germination, resilient plants, and
steady support through the season.

Germination & Early Growth

Onion and leek seedlings are slow to start,
often emerging thin and pale. Cool soils and
uneven moisture only make it worse. Weak
starts translate directly into small bulbs later
in the season.

The solution: LunaChar Wood Vinegar helps
stimulate early leaf and root development,
getting seedlings off to a stronger start.

How to use it:

e Mix 1 teaspoon per gallon of water.

e Mist young seedlings or transplants
every 2 weeks until they're well
established.

e For larger beds, a 4-gallon backpack
sprayer takes 4 teaspoons total.

Bulb Development (Onions, Garlic,
Shallots)

Once plants are established, the focus shifts
underground. Bulbs begin sizing up, and
foliage growth directly fuels that process.
Stress here — whether from weeds, pests,
or poor nutrition — shows up later as small,
split, or uneven bulbs.
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The solution: Reqgular foliar sprays of our
wood vinegar keep leaves vigorous, improve
nutrient uptake, and support bulbing.

How to use it:

e Mix 2-3 tablespoons per gallon.

e Spray every 2-3 weeks through the
bulbing stage.

e In garlic, this rate increased bulb
weight by ~12% and vitamin C by
~22% in trials.

e For a 4-gallon sprayer: 8-12
tablespoons total.

Disease & Stress Management

Alliums are especially vulnerable to fungal
diseases like Botrytis, Penicillium, and white
rot. These thrive in damp soils or cool, wet
weather and can wipe out bulbs both in the
field and in storage. Once established,
they’re notoriously hard to manage.

The problem: Fungal outbreaks can spread
quickly, rotting foliage and bulbs and
reducing storage quality.

The solution: LunaChar Wood Vinegar
contains organic acids and phenolic
compounds with proven antifungal activity.
Regular sprays help suppress harmful fungi
while priming the plant’s own defenses,
lowering infection pressure throughout the
season.

How to use it:

e At first signs of disease, spray a
stronger mix: 2.5 tablespoons per
gallon.

e Coat affected foliage thoroughly,
including leaf bases.

e Reapply every 7-10 days in wet
conditions or if pressure remains
high.

e For a 4-gallon backpack sprayer: 10
tablespoons total.

Alliums reward steady attention. Small
adjustments in timing and care can make
the difference between undersized bulbs
and a harvest that stores beautifully all
winter.

e Rotate crops: Avoid planting alliums
in the same soil year after year. A 3—-
4 year break helps keep soilborne
diseases like white rot from building
up.

e Manage moisture carefully: Onions
and garlic like even watering — too
little causes splits, too much invites
rot. Raised beds or well-drained
rows help maintain the balance.

e Feed early, ease off later: Nitrogen
fuels strong leaf growth in the
beginning, but taper it off as bulbs
start to swell. Too much late nitrogen
leads to soft necks and poor storage
quality.

¢ Use mulch to your advantage: A
thin layer holds moisture, suppresses
weeds (which alliums hate
competing with), and keeps soil
temperatures more stable.

e Harvest on time: Let onion tops fall
naturally, then lift bulbs and cure
them in a dry, airy place. Garlic and
leeks benefit from the same careful
curing before storage.

What to Expect

With steady support from LunaChar Wood
Vinegar, alliums show clear, measurable
improvements in both growth and post-
harvest quality. The research lines up closely
with what growers see in the field.

e Stronger early growth — Greener,
more vigorous leaves that fuel bulb
development.

e Bigger, denser bulbs — Garlic trials
showed ~12% higher bulb weight,
plus vitamin C levels up by 22%.
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e Improved leaf quality — Onion
studies report stronger foliage with
higher chlorophyll content.

e Better storage — Regular sprays
reduce fungal infections and extend
storage life, keeping bulbs firm
longer.

Sidebar: Keeping Onions Longer

If you've ever grown onions, you know the
thrill of pulling big bulbs at harvest — and
the disappointment when half of them
sprout or soften before you've eaten your
way through the pile. Even for careful
growers, storage is often the weak link.

Research shows that wood vinegar
treatments during bulbing improve bulb
firmness, nutrient density, and storability.
Our own experience backs this up: steady

LunaChar Wood Vinegar sprays during the
growing season give us onions that not only
size up beautifully but also hold better in
storage.

A few practical tips:

e Cure well: Dry onions in a warm, airy
spot for 2-3 weeks until necks seal
tight.

e Sort carefully: Use any bruised or
thick-neck bulbs first; they won't
store as long.

e Cool & dry: Ideal storage is 32-40°F
with low humidity.

e Support with LunaChar: Foliar
sprays during bulbing strengthen
tissue and improve bulb quality for
longer keeping.

Good onions start in the field, but great
onions last through the winter.

SECTION 7: LEGUMES - BEANS, PEAS & LENTILS

Legumes are among the most generous
crops you can grow. They put food on the
table — beans for the pot, peas for the pod,
lentils for soups and stews — but they also
give back to the soil itself.

Through a partnership with rhizobia
bacteria, legumes capture nitrogen from the
air and turn it into plant food. This natural
process, called biological nitrogen fixation,
not only fuels their own growth but enriches
the soil for whatever follows in rotation. A
row of beans, in other words, feeds you this
year and improves your garden for years to
come.

That generosity doesn't mean legumes are
carefree. Seeds can be stubborn to sprout,
nodulation often fails under stress, and pod
set is easily disrupted by heat, pests, or
disease. This is where LunaChar Wood
Vinegar helps. Used properly, it gives
legumes a boost at every stage — from

waking seeds to strengthening nodules to
carrying pods through to harvest.

Germination & Establishment

Legume seeds are notorious for uneven
germination, especially in cool or heavy soils.
Patchy stands and damping-off diseases
are common frustrations.

The problem: Slow, uneven sprouting and
seedling losses reduce stand density.

The solution: LunaChar Wood Vinegar
provides a germination “wake-up call” while
also suppressing harmful fungi in the seed
zone.
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How to use it:

e Mix ¥ teaspoon per gallon of water.

e Mist seeds before covering, or apply
a light drench after sowing.

e In cool soils, pre-sprout seeds in
moistened paper towels with a
single misting, then plant when the
root tip emerges.

Early Growth & Nitrogen Fixation

Once legumes emerge, nodulation begins.
Tiny root nodules house rhizobia, which
convert atmospheric nitrogen into ammonia,
feeding the plant. Stress at this stage —
from drought, poor soils, or transplant shock
— can mean weak nodulation and pale,
stunted plants.

The problem: Poor nodulation leads to
stunted plants and little soil benefit.

The solution: Foliar sprays of our wood
vinegar strengthen root vigor, support
microbial activity, and encourage healthier
nodulation.

How to use it:

e Mix 1 teaspoon per gallon.
e Spray lightly every 2-3 weeks until
flowering.

Flowering & Pod Fill

Pods are where legumes deliver their payoff.
At this stage, energy demand peaks, and
plants can easily falter under heat, pests, or
disease pressure.

The problem: Stress at flowering reduces
yields and pod quality.

The solution: Continued LunaChar Wood
Vinegar sprays keep leaves greener and
more resilient, supporting pod set and fill.

How to use it:

e Mix 1 teaspoon per gallon.
e Spray every 2 weeks during
flowering and pod development.

Disease & Stress Management

Legumes are especially vulnerable in damp
soils, where fungal pathogens like
Rhizoctonia and Fusarium thrive. Foliar
diseases such as powdery mildew can also
cut into yields later in the season.

The problem: Soilborne and foliar
pathogens reduce plant vigor and shorten
productive lifespan.

The solution: Wood vinegar suppresses
fungal pathogens, primes the plant’s
defenses, and reduces stress from heat and
drought.

How to use it:

e For soilborne disease suppression:
apply 1-2 teaspoons per gallon as a
soil spray around seedlings.

e For foliar protection: spray 1
tablespoon per gallon every 2-3
weeks, increasing frequency during
wet weather.

¢ Combine with neem oil or other
organic controls for an integrated
pest management approach.

Legumes reward attentive care, especially
early in the season. A few habits make all
the difference:

e Start strong: Patchy stands are
common. A pre-sowing mist or
drench with diluted LunaChar Wood
Vinegar helps seeds germinate more
evenly.

e Support nodulation: Keep soils
evenly moist but not waterlogged.
Light foliar sprays encourage the
microbial activity that makes
nitrogen fixation work.
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e Manage disease pressure: In damp
conditions, apply a soil drench (1-2
teaspoons per gallon) around
seedlings to discourage root
pathogens.

e Protect flowering: Pod abortion
often follows heat stress. Maintain
foliar sprays during flowering to help
plants hold flowers and fill pods.

e Think rotation: Follow legumes with
heavy feeders like brassicas or corn
to make the most of the nitrogen
they leave behind.

e Avoid excess fertilizer: High rates of
synthetic nitrogen can suppress
nodulation — let the rhizobia do the
work.

e Combine inoculants: Pairing rhizobia
seed inoculation with a light
LunaChar mist gives legumes a
powerful one-two start.

What to Expect

When legumes thrive, the benefits extend
beyond the harvest basket. Regular use of
LunaChar Wood Vinegar can deliver:

e More uniform germination and
stronger stands.

e Healthier nodulation and greener,
more vigorous plants.

e Better flowering, fuller pods, and
higher yields.

e Improved nutritional quality —
research shows increases in protein,
potassium, and carbohydrate
content.

e Enriched soil fertility for the crops
that follow, thanks to stronger
nitrogen fixation.

Sidebar: Nodulation — Nature’s Nitrogen
Factory

One of the most remarkable things about
legumes is their partnership with soil
microbes. Tiny bacteria called rhizobia
colonize legume roots and form nodules —
small bumps that act like miniature nitrogen
factories. Inside those nodules, rhizobia pull
nitrogen from the air and convert it into
ammonia, a form plants can use. This not
only feeds the bean, peaq, or lentil, but also
enriches the soil for the crops that follow.

Here’s where LunaChar Wood Vinegar
helps:

e Signal for stronger nodulation -
Compounds in wood vinegar
stimulate root activity and microbial
balance, creating conditions where
rhizobia thrive.

e Better nutrient uptake — By priming
the plant’s physiology, nodules form
more quickly and work more
efficiently, leading to greener foliage
and stronger growth.

e Long-term soil benefits — Healthy
nodules mean more nitrogen left
behind for the next crop, whether
that’s corn, brassicas, or your next
round of greens.

Think of it this way: a row of beans isn't just
growing dinner — it's quietly fertilizing the
soil for seasons to come. With steady
LunaChar support, those nodules become
more numerous, more active, and more
resilient under stress.
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SECTION 8: CORN (MAIZE, SWEET CORN, FIELD CORN)

Corn sits at the crossroads of tradition and
innovation — a crop as old as agriculture
itself yet still evolving as farmers seek better
yields with fewer inputs. LunaChar Wood
Vinegar provides a natural approach to
enhancing corn’s early growth, improving
nutrient uptake, and reducing fertilizer
dependence while maintaining productivity.

Germination & Establishment

Corn demands warmth and moisture for
strong emergence, but cool soils or
compaction can slow sprouting and lead to
uneven stands.

The problem: Patchy germination and weak
seedlings lead to uneven rows and delayed
maturity.

The solution: LunaChar Wood Vinegar
stimulates germination through natural
compounds like karrikins and organic acids
that trigger seed metabolism.

How to use it:

¢ Seed soak: 1:300 dilution; soak for
12-24 hours before planting.

e Direct sow: Mist rows or seed trays
with 1:300 solution after planting.

Growers report up to 35-40% improvement
in germination rate and more vigorous early
root growth when using diluted LunaChar in
pre-sowing treatments .

Vegetative Growth

Corn’s early vegetative stage determines
yield potential — healthy leaves, strong
roots, and efficient nutrient uptake set the
foundation for later grain fill.

The problem: Pale, slow-growing plants
indicate limited nitrogen and microbial
activity.

The solution: Regular foliar applications of
LunaChar Wood Vinegar enhance root
activity and chlorophyll formation, allowing
plants to make better use of available
nutrients.

How to use it:

e Foliar spray: 1:200-1:300 dilution
every 2-3 weeks from V3 to
tasseling.

¢ Fertility integration: Combine with
50% of normal NPK fertilizer rate for
comparable yield performance —
studies show equal or better growth
at half input levels when paired with
wood vinegar.

Flowering & Grain Fill

This is the high-demand phase for energy
and water. Stress now affects kernel count
and ear size.

The problem: Heat, nutrient imbalance, or
drought at silking reduce yield and
uniformity.

The solution: Wood vinegar strengthens
leaf integrity and improves plant water-use
efficiency. Sprays during silking improve cob
diameter and fill while maintaining green
leaf area longer.

How to use it:

e 1:200 dilution every 2 weeks through
silking and early grain fill.

e Combine with even moisture and soil
biochar conditioning for best results.
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Disease & Stress Management

Corn faces threats from fungal pathogens
(Fusarium, leaf blights) and abiotic stress
(heat, drought).

The solution: LunaChar Wood Vinegar’s
phenolic and acidic compounds suppress
harmful fungi and promote beneficial
microbes, reducing root and stalk rot
incidence.

Optional tip: For visible fungal issues, apply
1 tablespoon per gallon weekly until
improvement.

Research Spotlight: Corn & Wood Vinegar

¢ Seed germination: 300x dilution
improved germination by 35.9% and
boosted seedling vigor .

e Fertilizer synergy: 50% NPK + wood
vinegar matched yields of full-rate
NPK in sweet corn trials.

e Growth performance: Bamboo-
derived wood vinegar improved
plant height, cob diameter, and
silking time, enhancing stand
uniformity.

e Mechanism: Organic acids, ethanol,
and phenolics improve nutrient
absorption and microbial balance.

¢ Recommended rates: 1:200-1:300
for foliar sprays; 1:300 for soil or
seed soak.

The takeaway: Wood vinegar helps corn
start faster, grow stronger, and yield
comparably with fewer synthetic inputs — a
simple step toward sustainable grain and
sweet corn production.
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ABOUT LUNACHAR

LunaChar is made in the Pacific Northwest
by Regenerative Biocarbons, a division of
Regenerative Industrial, Inc., dedicated to
restoring the balance between forest, farm,
and community. We turn local sawmill
waste into carbon-negative products —
biochar and wood vinegar — that help
growers close the loop between what they
take from the land and what they return to
it.

Whether you grow vegetables, flowers, fruit
trees, or livestock feed, LunaChar gives you
a simple way to care for your soil and your
future.

https://lunachar.com

© 2025 Regenerative Industrial, Inc. All
rights reserved.

LunaChar™ and Regenerative Biocarbons™
are trademarks of Regenerative Industrial,
Inc.

No part of this publication may be
reproduced or distributed without written
permission, except for brief quotations or
educational use with attribution.
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