To activate sleeping microorganisms, give them:

food and a house. (water in an

(livestock grade anaerobic condition)
blackstrap molasses)

3. Fermentation
easure 30 m
(2 Table spoon
Measure 30 ml mo
(2 Table spoons

RohustiRolycultures

EML1 (original) is sleeping.

™
d

|
Microorganisms in EM1 are i ’}
in a dormant stage. == Y

Always
Be scientific

—

Po!

EME Inoculation

Dilution Rate 1:500
EME 30 ml -

Tablespoon Area .CO\}e'r‘eﬁ
15ml \Q 200-M2

Tablespoon % -
15ml ;

\

4 gallons X 3.8 L/g =15 Liters

15 Liters = 15,000 ml /500=30 ml
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The Value of \ Inoculation Comparison ..
EM1 by volume S e
\ Q.G ‘
Korca Japan
EM1 | EM Extended BgctaPka Area Cost =
_p 4 . ‘al'sse[;n aedvanced management - Simple manage
1ml 30 ml 1 300 M2 80 « No guarantee of results * Little time, easy
centavos « Cultures can have contamination « Guaranteed resul
« P 20-60/ backpack sprayer .
) ) + Cultures will be pume
1,000 ml 10,000 M2 2% P600-P3,600/hectare
30 ml ’ 33 » P 1/ backpack sprayer
(1 Liter) (1 hectare) peso . P 30/hectare
1,000 ml 30 800 Good System if
o 30 Liters 1,000 Sugar is Expensive,
(1 Liter) hectares peso Too busy for tedious propa,gation,
Want to save money

3 Fs to Sustainability H

» Functionally Do-able
» Financially Viable
* Friendly on the

EM Technology
is Easy

Environment 2]
1000+
800-
s00 (] |
4001 \“qnctionality
200

{1 =
Trained |Attempted | Applied >1year

[KNF| 1200 65 12 5
[Em [ 320 320 244 104
OKNF HEM

Learn to
propagate
Microbes
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EM F.R.W.
Fermented Rice Wash

=

EME/5ml Molassesi/Liter
compost, aquaculture water |-
als, septic tank .

Thurs.: 68
Fri.: 70
Mon.: 65
Tues.: 70 5 = |
Wed.: 71 J}ﬂ‘

302 | City Officials d number times rinsing.

4
'y e
Bokashi . Stochu
= 7 i - (EMS)
- | < keeps
= & ;r N pests away
- - S
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1 1 ) EM Fermented Plant Extract (FPE)

EMY 3L (%) frolsses 3L (%]
brown sugar SR (3%)

Shdbhed apwits WL 10%)

ynegar IO (10%)

rotsessas VL (10%)

| um" "
l | 10wz 110%) ey
. | -
| | fresh chopped weeds 0L |
water €0L (50%) (70% by vohame) '
With neem leaves, e | (appecodmatoly 10-15kg) {
Neem oll or seed,
\ garlic, ginger, \ {
— _LH:D:I grass, th S = Y
How to make EM 5 @ How to make FPE (100L)

Weeds having strong life and flavors and also EM Fermented Frl."t EXtraCt (FFE)
Neem, garlic, ginger, lemon grass, herbs, chili* _

Grasses having medicinal values B3 (9%)
Prunings, young shoots and immature fruits
(the weeds should be cut in the morning)

frolisses 3L (%)
or
o brown sugar Shg 3%)

wirker 706 (70%)
|

[ Feeruis @]
(T0% By vohame) [

|| (apprcoimatery 10-150g),

et \
% A

How to make FPE (100L)

= - igenous Micro organisms (IMO)
= “Fmented Plant Juice ( FPJ) ented Plant Juice ( FPJ)

rmented Fruit Juice ( FFJ) ~"®rmented Fruit Juice ( FFJ)
LAl / LAB]

wscp

Bones are high in Phosphate

Burnt Egg Shells + Natural Vinegar
WCA

Egg Shells
are Calcium
Carbonate

21 days

calcium is the “trucker” of
all minerals

calcium carbonate — calcium oxide
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Tomato blossoms make tomatoes

Plant available calcium is required to form fi

~ Dinosaur
e 4

Free bones

A
[biossom end ot
omerdion

CH,COOH

T 0
£

H—C—C/

| N

4 o—H

Eggshells are calcium carbonate (CaCO3) and vinegar has acetic acid (CH3COOH).
2CH3COOH + CaC03 --> Ca(CH3C00)2 + H20 + CO2

WsC

Calcium Carbonate (CaCO3) and acetic acid (CH3COO) react in a double replacement
reaction, giving you calcium acetate, water, and carbon dioxide. Since calcium acetate is
soluble it'll dissolve. This leaves behind the egg's inner membrane, making it flexible and
rubbery.

Alaska Narive Knowledge Nezwork
Fish
Silage

Enzymes and peptides,

amino acids, available N

Lutefiske
Pickled Herring
Fish Sauce
Bagoong

Easily digested high energy food
o -t *
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Fish Silage
Fish Emulsion
F.A.A.o
Fish Amino Acid

Fresh not rotten

Fish Waste
Entrails
Trash Fish
Free Fish

LR,

Organic
Foliar

Fertilizer

N

Keith Mikkelson givi

Plastic Allowed for Fertlizer Production

Enzymes and peptides,
amino acids, available N

1 part chopped fish waste
1 part molasses
Small Water (if needed) to

USA: Dr. Elaine Ingram

[ Crmpan Tes Quostly:
A Mg s Vb

+Dr. Ingram developed a curriculum for the Aerated Tea Brewers Guide

*The SOIL FOOD WEB is a complex inter relationship of organisms and chemical
reactions that all effect each other.

*We can create favorable microbial habitats and inoculants for the soil food web to
prosper

Ferme...ﬂtwn

| Please:
Always Aerate 4
al

to culture Benefici
Mlcroorrgamsmsi (

A

Keith Mikkelson giving three 13] day intensiveltraining for the Department of Agrarian Reform
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1 L Vermicasts
20 L H20
E.M.

Water
Compost
Molasses

u.ariu m ‘Air E ;;

This would
never -happen
at{ Aloha House!

P o
Some-call“this™

"Compost Tea"

- = A
- UA

[ g 1 Enterohemorrhagic E. coli (EHEC):
found in humans, cattle, and goats.
Virotype is strain O157:H7, which
causes bloody diarrhea without
fever. EHEC can cause hemolytic-
uremic syndrome and sudden
kidney failure and possesses toxin

t can elicit.an intense
infl patory response.
D

—E=coli
Giardia
Fecal/coliforms
L T ‘\- PR S

v

Brew 24 hrs for annual vegetables
-4 - -
$\~ Y 7

/r“

4

1 i

0 L Stagnent-Uncomposted:Raw-Manure
rganic?

IffthisiisiOrganic
~youshould Panic

e -

R e

.7_ '_J\GANU
4A.I‘vvays Aerate Compost Tea
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Methods of Compost Tea Production

Bucket-Fermentation Method

"Passive" compost tea is prepared by immersing a burlap sack filled with compost into . siring occasionally. longer,
from 710 10 days Tis s e method it ates back hncredsol ears n Europe, and s more ki o 2 compost wetery xiact han a ‘ewed and o
compost tea.

Bucket-Bubbler Method

except th pump and air bubbler are used in association with
microbial food and caxa\yﬁ ourent st to e oo o8 ol is critcal, as many 1P pumps may be used in a bucket
simultaneously.

Wihomemtde compost ca rening,  compost sack s commrly use 5 a fler-taine.ealy. e mesh size il sien compost paricuat materbut
s st laundry
endto gt caughtin polywoven fabrics.  buriap 5 used.  should be -aged burian

bsgs‘ are some being used;
Trough Method

Large-scale production of compost teas employs homemade tanks and pumps. An 8- or 12-inch-diameter PVC pipe is cut in half, driled full of holes, and fined
vt brlap, Compost s placed n this makeshit rough. The PYC roughis supported above the tank. sveral eet n (heaf. The ank s iled vih waer,and
irolal fod sorces s e 5 amerment, A sump urtp sk he Scluonfom the bt o th ark nd isbutes th sl 18 ikl e
Tunring horzontally long the (op o1 the PVC ough led i composi aleachate is
created which hen arop several feet (raugh e i back o the onen nkodon A sump pump nthe botom of e ank colects tis “tea" and distrbutes it
back through the water line at the top of the traugh, and so on. Through this process, which lasts about seven days, the compost tea is recirculated, bubbled,

o ermed The pupossof 0 mamil 00d corce 1 4w g poatonf benelics mcoorgamame

Commercial Tea Brewers

ommerca euprent s avaiabe o heproducton of brewed compost es (see 5t of suppers beow) Usual thre i acompost sk or acompost

Jsacha beske h drenege hoes, otr of whih a1 used o ok cetan voums ofcompot, T compot. ke contsinr s plecadin  speciely cesined

ok R ity e et witonl 08 aurees e A ceraion devce which
ubbles and aerales the tea. Steve Diver ATTRA

Vortex Method

The use of ai t0 raise water and then draw down into a vortex the fluid tea. Highly aerobic and energized by the organized water flow, the fluid then passes
through a chaos chamber before it once again is organized by the vortex. This method is popular among EM users as well a biodynamic systems.
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Compost Teas, Compost Extracts & Liquid Organic Extracts

Compost leachate is the dark-colored solution that leaches out of the bottom of the compost pile—most likely will be rich in soluble nutrients; bu, in the early
stage of composting it may also contain pathogens. It would be viewed as a pollution source if allowed to run off-site. Compost leachate needs further
bioremediation and is not suitable or recommended as a folar spray.

Compost Extact s made fom compast suspended bl of water for 7o 14 days, usulysaeing 1 8 burap sack—a cntuies-odtechrique. The
primary benefitof the extract wil be a supply of h can be used

Compost tea, A.C.T. in modern terminology. is a compost extract brewed with a microbial food source—molasses, kelp, rock dust, humic-fulvic acids. The
‘composttea brewing technique, an aetobic process, extracts and grows populations of beneficial microorganisms.

Gompost eas are distinguished o compost exacts both i method ofproducion and e way hey are used.Teas are activaly bowed with micraial oo
and catal 10 the solution, much-needed oxygen. The aim of the
brewing mucess oo eutack et micanes rom the compost itsel, followed bywowmu hest popuiions of microbes durng e 24t 35 hout brew
perio. The comps provies the soure of irobes, and i icrobial food and catayst amendments promote the growh and mulplaton o micrabes n the
io. Sorie xampies o micrabil 1o0d Soutces molasses, kelp powcer,and ih powder Seme examples of mcrobial caaysts: humic acd. yocca exrac, and
Tock dus

Building on the concept of compost teas as a liquid organic extract, what are some other common organic extracts used as a liquid drench or follar spray?

Manure from raw animal manure soaked in water. For al practical purposes, man
preparein i same why a8 the compost exracs descibed i \hepmcedmg sclon. The ane 1 placsdn a o sk and ispandedin a Sanelof waer
for 7 t0 14 days. The primary benefit of the tea will be a supply of

Herbal Tea - Plant-based extracts are from stinging netile, horse tail, comirey, clover. A common method s to stuff a barrel about three-quarters full o fresh
green plant material, then top off the barrel with tepid water. The tea is allowed to ferment at ambient temperatures for 3 to 10 days. The finshed productis
strained, then diluted in portions of 1:10 or 15 and used as a foliar spray or soi drench. Herbal teas provide a supply of soluble nutrients as well as bioactive
plant compounds.

Liquid Manures - Mixures of d animal n
a blendiof marine product (\acal o wasts, Scowecd oxrac, Kelp moal)

10 days. Liquid manures are prepared similary to herbal tea—he material is fully immersed in the. ey during the fermenting penud hen svaned and e
‘and used as a foliar spray or soil drench. Liquid manures supply soluble nutrients and bioactive compounds.

nete,comirey, seaeed,fsh wasts, fh mel.Liquid manures are
her

Summary - Compost teas and herbal teas are tools that can be matle on the farm to enhance crop fertity and to inoculate the phyllosphere and rhizosphere
with soluble nutrients, beneficial microbes, and the beneficial metabolites of microbes.

Gaution - Whereas raw animal manures are used as 3 P heating (0 135-160° F for 10-15
e sssues paogeneducion. T aw rganic e il presnt 1 e compostwindon et with humus as an
end product. Any pathogens associated with raw manures wil be gone. So caution is extended: Manure teas are NOT the same thing as compost teas or
COmpost extracs, Because of oncemns cver ow paINGQENE St o £.Coll, he ALhor Aises QOWer 1 FeconsHir manure 1625 Ao 1 work wih &

o
microbial Iab to ensuire a safe, worthwhile product.
Steve Diver ATTRA

Compost + h,0
+ molasses + air

Air Stone

e,

Suspend Compost
n “tea bag”

Spacer

Tilt pail
to prevent
Putrifaction
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Single Vortex Brewer

Aoy
Drain

Side
Makes unit lower

Larger Center Chamber
Water chaos zone
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Mixing Chamber
(Chaos Chamber)

Whizz-bang Double Vortex Compost Tea Brewer

.| Clockwise / counter clockwise
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g

‘Rock Powder

Rock Powder

Granite Dust

Sea Sl

/ Bat Guano Falcium Carhonate

Ingredients

i1
\ Where rock powders come from
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Dr. Julius Hensel (1894)

AVERAGH PUNBOUS ROCES, AFRICA AN AMA
s ‘ L) L

]

#This book was the first work to
attack Von Liebig’s salt fertilizer
thesis.

eTranslated from the German, the
book introduced people to the idea
that plants require healthy food in
order to flourish, just as a human
being does.

oIt describes a then new and rational
system for fertilization which has
become science today — fertilizing
with stone dust.

eHensel went searching for food for
plants and found it in the rocks. Fed
on such foods, plants will yield
healthy, wholesome and life
sustaining food that escapes disease
and parasites.

c com—we-useE
SGENESERISER

QAL EA2T
-

o. so-mwensswil
: 23TS8RTRIEE
L3 #5125

| EEEEISEERSAED

3 FeEAENEIILEE

L4
T Serauasciees
S seraarnises
s ooemsupuusuid

S CoSwmuTke

iﬁ
L
8
:

i&
/

}
j

I
i
3

%
%;i
e

f

o
3 Wi Grayvel®
% Where rock powders come from

Testing benefits

Plant Sap
Disease free at 12°+
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Ingredients for compost tea

\ > Vermijl Casts

Egg Calcium Extract

BonelCalcium
Phosphate|Extract:

[ P o~ 72

r sl .
Humic Substances

Humic Terminology of Humus-related Materials
Substances Humus--product resulting from decay of organic matter. Contains both humic and
non-humic material.
Humi kali-insoluble fraction of ite. (The usage of this term does not

correspond exactly with the usage by other workers.) .

Humic substances--(plural) the collective name for the acid radicals found in humic

matter. Typically separated from humic matter by alkaline extraction.

Humic acid--(singular) the acid radical found in humic matter which is soluble in

alkali but insoluble in acid, methyl ethyl ketone, and methyl alcohol.

Humate--the salts of humic acids, collectively, or the salts of humic acid specifically.

(The usage must be determined from the context.)

Fulvic acid--the acid radical found in humic matter which is soluble in alkali, acid,

methyl ethyl ketone, and methyl alcohol.

Fulvates--the salts of fulvic acid. “
Leonardite--a soft brown coal-like deposit usually found in conjunction with deposits

of lignite.
' Lignite--a type of soft coal.

Ll R S

Water Additive
v ) ~ Fish appetite stimulant
Anti viral properties
Increases microbial activity
— ey Slab\l\zeb soil nutrients

Water Additive I
Fish appetite stimulant

Anti viral properties
Increases microbial activity
Stabilizes soil nutrients

e A~y A e gl




Takakura Composting

Compost Piles

Theminophylic Pachria
7> 7> >

‘- m m

Initial 1t Turn 2" Turn
Layering Five to Five to 34 Turn
seven days seven days Let mature
forupto 6
months

Seaweed Extracts

Seaweed extracts contain natural plant growth regulators (PGR) which
control the growth and structural development of plants. The major plant
growth regulator are auxins, cytokinins, indoles and hormones
These PGRS seaweed are in very small quantities generally measured in.
parts per million. It only takes a very small amount of these to do the job.
Indole compounds help the development of plant roots and buds.
Cytokinins are hormones that promote growth via rapidly speeding up
the process of cell division making seaweed extract of value in treating
tissue cultures. When they are applied to foliage the leaves rejuvenate
stimulating photosynthesis. Thus they stay green longer. The cytokinins
in seaweed extract are a major factor when applied to apple and peach
trees in promoting the growth of fruiting spurs and reduce premature
dropping of fruit. Auxins, also hormones, occur in the roots and stems.
during cell division. They move to areas of cell elongation where they
allow the walls of cells to stretch. Auxins actually give fruits and
vegetables a naturally longer shelf life. This is known as delaying
senescense: the deterioration of cells and tissues that results in rotting,

Plant Growth Regulator
« TR

WMesopllic Baciarte  Melfomelies  Fugh

Takakura Composting

e

Transfer the seed compost from the
box to the compost container. The
compost container should be two-
thirds full. During the transfer, you
can see steam coming out of the
seed compost.

"
e, LR
- - _

A composition comprising plant growth regulating substances which
composition is a sterilized culture filtrate recovered from a culture
the spawn of a Basidiomycete fungus incubated in a medium
containing at least 10% available carbohydrate in the presence of
long wavelength light, and in the substantial absence of agitation,
wherein said medium has a BRIX value of 12-15 and further contains
potassiumion and carotene, and wherein said filtrate is the liqui
portion of said culture from which proteins have been denatured and
removed, wherein said medium comprises molasses and/or pineapple
or papaya syrup or juice.

= . W

+In Germany, Rudolf Steiner developed

biodynamic agriculture, the first
comprehensive organic farming system.

+This began with a lecture series Steiner
presented at a farm in Koberwitz (now in
Poland) in 1924.

«Steiner emphasized the farmer's role in
guiding and balancing the interaction of the
animals, plants and soil. Healthy animals
depended upon healthy plants (for their
food), healthy plants upon healthy soil,
healthy soil upon healthy animals (for the
manure).
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http://en.wikipedia.org/wiki/Rudolf_Steiner
http://en.wikipedia.org/wiki/Biodynamic_agriculture
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BD 500 |
BD 501

Because compost is often at a premium on farms,
European biodynamic researcher Maria Thun
developed Barrel Compost. Consisting of fresh cow
manure that has been treated with the original
preparations as well as egg shells and basalt rock
dust—then allowed to ferment in a pit for about 3
months, finished Barrel Compost is diluted in water
and applied directly to the fields as a spray. Use of

. - Barrel Compost compensates to some degree for lack
- 1 of sufficient compost. A variation on Barrel Compost
is mixing stinging nettle with fresh cow manure in a
50:50 volume to volume ratio.

Simulate Nature
EM1

Ancient Forest Bokashi &@W@Bj W@@Hﬂ

Aerobic Compost
Thermophilic / Mesophiles / Actinomycetes / Fungi

KN Complexity

ACT
Aerated Compost Teas

Y Rliglher Teeh

Biodynamic Preps

21/07/58

Aerobic Compost Simulate Nature
Thermophilic / Mesophiles / Actinomycetes / Fungi

!

Ancient Forest Bokashi

KNF
My ercer off
EM1 experiecnce
ACT
Aerated Compost Teas

Biodynamic Preps

Aerobic Compost Simulate Nature
Thermophilic / Mesophiles / Actinomycetes / Fungi

e [Leww
Ancient Forest Bokashi

acT Cost

Aerated Compost Teas

Biodynamic Preps

Eiliclin

KNF
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_@ Ancient Forest Bokashi ~ Simulate Nature

Long) time

EM1

ACT
Aerated Compost Teas

Adaption/longevity

KNF Palawan Trained - 1,200
After 1 year - <10

jic Compost @h@[ﬁﬁ ﬁﬁ[ﬁﬁ]@

ophilic / Mesophiles / Actinomycetes / Fungi

3 Day Intensive Training

< Arrive Monday

* T-W-Th Training: lectures and hands

« Friday - Underground River or farm tours
* Check out Saturday

el
Kyusei Nature Farming - °. Nature Farm"’g,

Demeter Biodynamics \ -
- e

Keyline Design
SALT Farming

Permaculture
Sustainable

F.A.LT.H. Gardening r 3

French Raised Beds S = S:

Farming God" s Way 3 o
= .

Lower Tech

Adaption/longevity

Youlr order of
experiencel

RESOURCE RECOVERYJFOR THE PRODUCTION OF
HIGH QUALITY NUTRIENT DENSE FOOD FOR
MAXIMUM HEALTH

2‘(/-.[' 1177 1 A Natural Farming Method for
liii - . .
Qrz(-“,h“_!_ Sustainable Agriculture

- - in the Tropics

By Keith O. Mikkelson

mik@mozcom.com

Quality Assurance

* USDA Certification - N.O.P.
+« OMRI

« Philippine Certification

* Only guarantees a minimum
« Pesticide free. Chemical free. Three years prior to production.
«+  No pesticide residue testing. None in food.

« Minimum standard - poison free

* No nutritional standard. No testing, claims only.

« Organic by Default - Most organic food
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a Organic Materlals
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FOCO & NUTRITION SERVICES

Oxygen Radical Absorbance Capacity

ORAC rating is a laboratory analysis that provides an overall measure of a
food's antioxidant activity. The higher the ORAC score, the greater is the
food's antioxidant capacity. ORAC tests are often used to compare the
antioxidant activities of different foods (fruits, vegetables, juices, wines, etc.).

Specific Minerals $$$

v'Fresh (not st:
v'Good Brix (>10
v'From Grass F

;‘Wﬁz@@ &s & cuallity indicaton

Poor | Average | Good | Excellent Poor | Average | Good | Excellent

Apples 6 10 14 2 4 6 8

4 6 8 10 Beets 6 8 10 12

Bananas 8 10 12 14 Bell Peppers | 4 6 8 12

i 10 14 16 20 Broccoli 6 8 10 12

Ci 8 12 14 16 Cabbage 6 8 10 12

Casaba 8 10 12 14 Carrots 4 6 12 18

Cherries 6 8 14 16 Cauliflower 4 6 [] 10

Coconut 8 10 12 14 Celery 4 6 10 12

Grapes 8 12 16 20 Corn Stalks 4 8 14 20

Grapefruit 6 10 14 18 Com(Young) | 6 10 18 24

Honeydew 8 10 12 14 Cow Peas 4 6 10 12

Kumquat a 6 8 10| Cucumbers 4 6 8 12

Lemons a 6 8 12 Endives 4 6 [] 10

4 6 10 12 English Peas | 8 10 12 14

4 6 | 10 | 14 Escarole 4 6 8 10

6 10 16 20 Field Peas 4 6 10 12

6 10 18 22 | Green Beans | 4 6 ] 10

6 10 14 18 Peppers 4 6 [] 10

6 10 12 14 Kohlrabi 6 8 10 12

Pineapple 12 14 20 2 Lettuce 4 6 8 10

Raisins 60 70 75 80 Onions 4 6 [] 10

i 6 8 12 14 Parsley 4 6 [] 10

i 6 10 12 16 Peanuts 4 6 8 10

Tomato 2 3 3 12 || Potatoes 3 5 7 8

Wa ) i3 5L3 e 6 8 10 14
Romaine 4 6 8 10

Alfalfa a 8 16 2 Squash 6 8 12 12

Grains 6 10 14 18 Sweet Corn 6 10 18 24

Sorghum 6 10 2 30 Turnips 4 6 8 10

Got High Brix?
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