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NUTURING THE CIRCULAR FARMING
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Bokashi ™ A There are many di erent ways

to decompose organic matter

the fermentation Of  butanaerobic fermentaiive
Organic maitter decomposition, or Bokashi,

is the most e cient.
|Benefits of Bokashi

By fermenting organic matter you retain almost
all nutrients within as well as breaking down the
woody and brous material. This whole process
can be done in as little as 8 weeks, however, like
Reduce emission most fermentations, the longer you leave it the
better.

Retain nutrients

Restore soil health...
Unlike other decomposition methods, Bokahsi

Feed soil biology doesn't release Greenhouse Gasses into the
Ready in as little as 8 weeks atmosphere or leach e uent which can pollute
nearby water courses. This reduces your
environmental footprint while keeping hold
of all the nutrients to create a pre-digested,
nutrient dense, food for the soil.
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' Bokashi ™

for soil health
- and fertility

Feeding the soil not the plant
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Reduce expensive,

Feed the soil with . : . . unnecessary and
) Increase soil organic matter Improve soll fertility : .
Bokashi environmentally damaging

inputs

.Bokashi ™ Bokashi ™ v
feeding the soil not the importance of
the plant carbon sequestration

Typically, we provide N-P-K in the form of Increasing soil organic matter not only improves
arti cial fertilisers to increase crop yield, soil health and fertility, including things like
however, this yield almost always comes at water holding capacity, it also means there is

a cost. Nutrient density as well as long term more carbon in your soil. The more carbon in

negative e ects on soil health and fertility from your soil the less carbon in the atmosphere.
arti cially fed crops are the biggest concerns,
with direct and indirect environmental impacts
also signi cant.

The soil is a carbon sponge with some of
the best and most fertile soils in the world
containing the most carbon. Increasing soil
Bokashi, on the other hand, feeds the soil not organic matter, by just one percent, in the
the crop. By applying Bokashi to the soil you top 15cm of a one hectare eld will mean an
provide so much more than just N-P-K. The soil  additional 10,000 tonnes* of carbon stored.
food web cycles nutrients continually making

] ; *based on a soil bulk density of 1.35.
them available throughout the growing season.




Bokashi ™

good for the
environment...




Thermophilic composting
loses up to 62% of total

mass

100t of organic matter can
lose as much as 30t
of carbon

The why

| Everything we have done in the past and will fll
do in the future is based around the soil, crop,
animal, waste cycle. Our failure to complete this
cycle, in regards to returning waste to the soil,
has contributed to the degradation of our soils.

In nature there is no such thing as waste. Itis a
term humans have created and use to describe
anything that is no longer useful. On farm waste
usually takes the form of farm yard manure or
slurry but could easily be vegetables that didn’t
make spec or even green waste. All of these are
considered waste products and, unfortunately,
they are subsequently treated as such.

If we could recycle and reuse this organic
matter e ectively and e ciently we could easily
reduce our need for arti cial fertiliser and other

Starting
material

MJ Energy

Bokashi keeps hold of this

i (0)
losing only 3% your soil

inputs while rebuilding soil organic matter

and improving soil health. Soil and soil health
being the foundation upon which every farming
enterprise is built.

Using RB209 and AHBD fertiliser values for
March 2022 we can put an approximate value on
this so called waste product. 1,000 kgs of Cattle
FYM contains 6kgs N, or, to give it a nancial
value, £14.59 N / 1,000kgs FYM. That value
doesn’'t even include Phosphorus, Potassium or
more importantly Carbon, which would easily
take its value above £20 / t. If, when we saw our
heap of FYM we saw £20 notes instead, people
would quickly appreciate the true value of their
organic matter and stop treating it like waste.

Anaerobic
Compost

Aerobic§
Compost:

The more nutrients you
keep hold of the more in



E ective Microorganisms (EM®)
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Creates stable, nutrient
dense, pre-digested food

for the soil

The most energye cient
way of breaking down

waste organic matter for
soil application

The what

Bokashi is the Japanese word for “well fermented
organic matter”. Bokashi Compost is the most
energy-e cient way of breaking down waste
organic matter for soil application.

E ective Microorganisms (EM®) added to the
organic matter work by way of competitive
exclusion (good guys out competing the

bad guys) to create an environment in which
fermentative anaerobic microbes can dominate.
It is this dominance that leads to the break

down of the organic matter, or more speci cally,
complex organic substances into simpler soluble
ones.

The microbes also produce bio-active
substances, like enzymes, vitamins,
antimicrobials and phytonutrients which favours
the development of plants and helps prevent
diseases.

Makes energy and
nutrients available to
living organisms and
roots in the soil

Breaks down complex
organic substances into
simpler soluble ones

Agriton | Animal Husbandry have taken the
Bokashi Kitchen Bucket system and scaled it up
to manage large quantities of organic waste.
Whether it’s livestock bedding, vegetable waste
or even retail food waste this system can be
scaled up or down to suit any quantity.

Mix waste organic matter witht ective
Microorganisms (EM®), Agir Seashelland
Edasil Clay* and ensile for at least 8 weeks.

The microbes dominate the organic matter to
ensure anaerobic decompositionHgie
Seashellmaintains a neutral pH, creating an
environment in which all the microbes can
thrive Edasil Clayacts as a nutrient binder
which ensures all the nutrients released by the
microbes are captured and made available
when applied to the soil.

*optional




Bokashi ™ the how...

The how

+ There have been several methods developed for Jr
making Bokashi over a number of years. The
following process is the most involved but will
provide the best end product. Other methods
for making Bokahsi can be used but they have
di erent bene ts as well as draw backs.

1m3 Organic Matter

C:N ratio of 20:1

Moisture % of 35-65

2L Actifem (E ective Microorganisms)
10kgs Aqgir Seashell (pH regulator)

10kgs Edasil Clay Minerals (nutrient binder)

For small to medium sized heaps the following
“lasagne” method works well.

Step 1: Spread the organic matter evenly to
create the rst layer. Approximately 30-
50cm thick.

Step 2: Add moisture to the layer and / or
additional organic matter.

Step 3: Apply a layer of Actiferm, Zgir and Edasil
to the layer.

Step 4: Repeat steps 1 to 3 until all organic
matter is used

Step 5: Cover the Bokashi heap to create an
anaerobic environment then leave for at
least 6-8 weeks.



Applying the Actiferm, Agir and
Edasil onto the organic matter before
handling

Spraying Actiferm onto the organic

Using machinery to apply and mix the

matter as it is being produced amendments

Additional methods:

Option 1:

Spraying Actiferm onto the
organic matter as it is being
produced. Adopting this
option for treatment reduces
the need for Agir and Edasil,
reducing costs and labour.

Pros -low cost and animal
health bene ts.

Cons Jeast broken down OM

Option 2:

Applying the Actiferm, Agir
and Edasil onto the organic
matter before handling.

The process of handling
and putting the organic
matter into a heap mixes the
amendments throughout the
heap su ciently.

Pros -simplest and good
breakdown of OM.

Cons -more amendments
required and no animal healt
bene ts.

Option 3:

Using machinery to apply
and mix the amendments.

Pros -best breakdown and
best consistency.

Cons time consuming,
double handling and costly.

Option 1 is our recommended with additional bene ts.




Bokashi ™& Biology

the power of Effective
Microorganisms (EM ) ©
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Bokashi

The decomposition of organic matter is a
process carried out by microorganisms. In most
instances these microbes consume organic
matter, resulting in the breakdown of complex
organic structures into simpler forms. However,
for these microbes to wdt e ciently and

e ectively they need a balanced diet of carbon
and nitrogen.

If, for example, your organic matter has too much
carbon and not enough nitrogen, the microbes
won't be able to breakdown all the woody and
brous materials within. If you apply organic
manures onto or into the soil with a high carbon
content, microorganisms will steal nitrogen from
the soil to process and breakdown the organic
manure applied. This can leave your soils and the
growing crops with a nitrogen de ciency.

Therefore, to ensure the most e cient
breakdown of organic matter you need to
provide a balance of carbon and nitrogen (C:N
ratio) to the microorganisms involved. The good
news is that even if you don’t quite get the C:N
ratio right, you will still achieve a certain level of

Fish scraps

Pig slurry
Chicken manure
Cattle slurry
Vegetable waste
Lawn clippings

Seaweed

Cattle manure & straw bedding

Co ee grounds

Fresh Weeds & most green leaves

These are to be used as a guide.

the art of decomposition

breakdown, it just might not be quite as much
as you had hoped.

All organic materials will have a di erent C:N
ratio, the following are a few examples and can
be used as a very rough guide.

The other thing to consider when trying to
achieve a good breakdown is the moisture
content of the organic matter. Microbes use
moisture as their transportation, without it they
are unable to move through the heap. If this
happens you won't achieve a complete, or at
least an inconsistent, breakdown of the organic
matter. The good news here is that you cannot
add too much water so be generous.

The important thing to remember is that Bokahsi
isn't an exact science and there is room for
uncertainty. Ideally you want a C:N ratio of 20:1
but if it’s 15:1 or even 30:1 it’s not the end of the
world. Like anything, once you have done it a few
times you will get a feel for what the optimum
fermentation looks, feels, and smells like.

Mixed Garden waste
Mushroom compost
Leaves, brown

Horse manure and Straw
Newspapers

80-100:1

Cardboard

Wood chip




Bokashi ™

The science stu

There are many ways in which you can recycle
organic waste but the most common is
composting. Composting traditionally refers to
aerobic (with oxygen) decomposition. However
there is an alternative, anaerobic (without
oxygen) decomposition.

Aerobic decomposition, or hot composting,

is a process in which microbes feed upon
organic matter in an oxygenated environment.
The microbes leave a stable, brous material
that can be applied to the soil. During this
process however, heat is produced af@hrbon
Dioxide released. This reduces the nutritional
value of the organic matter as well as leaving a
signi cant Carbon Footprint.

compost vs. Bokashi

Anaerobic decomposition, or fermentation, is
a process in which microbes feed on organic
matter without the presence of oxygen. This
process doesn’t generate any heat and almost
no Carbon Dioxide is released. This process
creates a stable, nutrient dense, pre-digested
food for the soil with no Carbon Footprint.

The table below highlightghe bene ts of
anaerobic decomposition over aerobic. The
greater retention of organic matter, nutrients
and energy makes fermented organic matter a
far better soil improver.

Starting material§ Aerobic Anaerobic

H H Compost Compost
BOKASE S @ SOl IMPIOVET #5555 o
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The most energye cient
way of breaking down
waste organic matter for
soil application

Makes energy and
nutrients available to
living organisms and roots
in the soil

Creates stable, nutrient Breaks down complex
organic substances into

simpler soluble ones

dense, pre-digested food
for the soill

Organic Matter content in soils after 3 years

The results of the soil analysis of bokashi, compost and untreated, showing the main elements :ments. ents.
Unit Control i Compost ;| Bokashi i L.S.D.(P=0.05)
Nitrogen - Soil Stock mg N/kg 2217 2298 2403 139.0
C/N — ratio - 10 10.3 10.7 n.s.
Nitrogen - Available kg N/ha 120 118 121 n.s.
Sulphur - Soil Stock mg S/kg 410 418 477 n.s.
C/S Ratio - 57 57 55 n.s.
Sulphur - Available kg S/ha 20 20 23 n.s.
Phosphorus - Plant Available mg P/kg 1.2 13 1.4 n.s.
Phosphours - Soil Stock mg P205/100g 37 41 41 3.14
Phosphour — Soulble mg P205/I 26 27 29 2.17
Potassium - Plant Available mg K/kg 83 91 97 9.69
Potassium - Soil Stock mmol+/kg 5.7 5.4 5.9 0.21
Calcium - Plant Available kg Ca/ha 420 444 348 n.s.
Calcium - Soil Stock kg Ca/ha 16758 16143 16515 n.s.
Magnesium - Plant Available mg Mg/kg 100 i 94 103 6.41
Sodium - Plant Available mg Na/kg 18 17 18 n.s.
Organic Matter content in soils after 3 years S
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Control Compost Bokashi

The soil is a carbon sponge with some of the best and most fertile soils in the world
containing the most carbon. Increasing soil organic matter, by just one percent, in the
top 15cm of a one hectare eld will mean an additional 10,000 tonnes* of carbon stored.

*(based on a soil bulk density of 1.35) 15 ‘
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® Effective Microorganisms

An Earth Saving Revolution

As the appropriately titled books by Dr. Higa
suggests E ective Microorganisms (EM) are a
pretty big deal. In a world that’s slowly waking
up to the unsustainable way of life adopted by
the large majority of modern civilisation Dr. Higa
is sitting in the proverbial corner saying, “I told
you so.”

In 1980, when Dr. Higa was working towards
reducing the amount of chemical and inorganic
fertiliser used within agriculture, he stumbled
upon EM®, a term he later coined. His aim was
“Regenerative Agriculture” long before the term
even existed. Dr. Higa was developing ways

to grow food sustainably long before ‘Kiss The
Ground’, long beforéNet ix’, and, for those
fortunate enough to be under 40, long before
you were born.

The discovery, development, and use of EM®

is nothing more than the acknowledgment

of Mother Nature and the wonderful world

she has created. EM® is taken from nature, for
nature! Our very need for EM® is because of
human intervention and the disrespect we have
shown Mother Nature over the years. EM® is
natures way of creating a balanced, healthy, and
sustainable environment.

The use of EM® today is our attempt at
restoring the natural balance that has been
disturbed by human intervention, namely

the use of chemicals, inorganic fertilisers, and
monocultures.

The Ecological Pyramid

The observable world around us is increasing,
thanks to technological advances, meaning we
can study things we didn’'t even know existed
100 years ago. One new area of study is the
world of microorganisms. One teaspoon of
healthy soil contains billions of microbes, all

of which we can now see, observe and even
identify. These microorganisms are the base of
the ecological pyramid upon which all forms of
life are built.

Sustainability through Innovation
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The bigger and more diverse the base, the
bigger the pyramid.

Diversity was the solution to EM’s success.
Previous to Dr. Higa’s work, it was assumed
di erent microbes worked independently of
each other, but his work showed that aerobic
and anaerobic microbes didn’t just coexist but
actually worked together synergistically. This
discovery led Dr. Higa to work with groups of
microbes rather than individuals.

Knowing this, he started to make real progress
and see real-world results. It was in the ability of
di erent microbes, who had di erent functions
and enjoyed di erent conditions that ultimately
proved successful. Not only could these di erent
microbes work together, but, Dr. Higa realised
individual microbes would change their usual
functions to suit the requirements of the group.

It was this ability to work synergistically and
adapt to suit the environment that makes EM®
as successful and popular as it is today. With
over 80 di erent microbes making up the mix
there isn’t a natural environment on earth that
wouldn’'t bene t from the application of EM®.

Seeing is believing

The modern world has been conditioned to

think a certain way. We use chemicals to grow
and preserve food, we have replaced compost
and recycling with a throw-away culture and we
think killing 99.9% of ‘bacteria’ is a good thing.
This has led to a certain level of skepticism when
talking about technologies such as EM®.

Across the world, the extraordinary claims
made by those participating in these practices
are hard to ignore. Human development and
advancement has led to a belief that ‘we’ know
better than Mother Nature and that adopting

a more natural even holistic approach is less

e ective. The reality is that Mother Nature really
does know best and we would do well to heed
her experience and follow her lead.

staina



Our Mission

start your Bokashi ™journey

Biome Connect promote and supply a \
range of environmentally friendly products
for the agricultural, horticultural, and
Home and Garden Sectors. These products Actiferm

are aimed at improving one or more the Available in 20,250
chemical, physical and biological aspects and 1000L

within the soil-plant-animal-waste cycle.
By considering the cycle as a whole and
working with, rather than against, nature
we have developed a range of products
that benefit everyone. AEgir

Available in 25

Whether you are looking to improve on and 1000kgs

farm efficiencies, reduce chemical use or
rebuild soils, Biome Connect have a
product to suit. Throughout our whole
range of products our ethos is clear,
replacing environmentally damaging, .
inefficient, and often expensive everyday Edasil
products with better, affordable and Available in 25
sustainable alternatives. and 1000kgs

\_

www.biomeconnect.co.uk
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