























COMPARING EM+1e. TREATED SOIL
VS.
REGULAR POTTING SOIL

3 PURPOSE: Compare plant growth in soil treated with EM+1® fermented food waste vs. untreat-
ed soil.

O KEY CONCEPTS: Plants grown in soil treated with EM+<1® fermented waste have a better ger-
mination rate, growth, quality, yield, taste, etc. than plant grown in untreated soil.

O SKILLS: Science, Math
O AGE GROUP: 4th Grade and above
O MATERIALS:

High quality red radish or carrot seeds
Tomatoes or strawberry seedlings
Labels

Without EM+1e With EM+1e

1. Prepare four 3 x 3 beds in a separate area of the school garden. Trench the fermented waste
only in 2 of the beds. Let the waste ferment for a period of two weeks to a month depending on
the climate.

O PROCEDURE:

Tips for the teacher: Perior to this activity conduct a soil analysis on the chosen site and
follow up and test the EM plot every gardening season.

This experiment can be done with planters. Use EMe1e treated soil and regular potting soil,
preferably organic.

2. Plant equal amount of seeds and seedlings on the control and EM plots respectively.

3. Water the EM plots daily with a solution of 1:1:1000 of EM+1® and molasses and the control
side with water only.

4. Have students make daily observations and record any changes in seeds/seedlings. Have
them also monitor for the presence of beneficial insects and worms in the soil, as well as any pest
damage that could occur on leaves. An observation sheet is attached for this purpose. Students
can present their conclusion using charts and graphs to represent scientific data.

O FOLLOW-UP: Replicate this experiment every planting season and compare different varieties
of plants. Use soil analysis to compare over time the nutrient value and other characteristics of the
EM site to the untreated area.
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OBSERVATION SHEET

YOUR NAME:

PLANT TYPES:

DATE OF OBSERVATION:

PARAMETERS:

Date seed/seedling planted:
Number of seeds/seedling planted:
No. of seeds germinated:

Height of plant

Number of leaves

Size of the leaves

Color of leaves

Number of buds

Number of flowers

Number of fruits

Size of fruits

Length and structure of root system
Taste

OTHER OBSERVATIONS

WITH EM-1e

WITHOUT EM-1e
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RECIPE FOR MAKING EM BOKASHI

COMPOST STARTER

(0 PURPOSE: Teach students how to make EM Bokashi for their school projects. Allow students a
hands-on opportunity to work with Effective Microorganisms and partake in the entire EM+1® compost-
ing process.

(3 KEY CONCEPT: EM-1e, the key ingredient in Bokashi, is what prevents the putrefaction of food
waste. EM is housed in the wheat bran and uses the molasses as a food source.

3 SKILLS: Science, Math
(0 MATERIALS NEEDED

1. EM+1® - Concentrated Solution

2. Wheat Bran - Available at your local feed store. You may substitute rice bran for wheat bran.
3. Molasses - Available in feed stores or at your local supermarket

4. Water (Non-chlorinated preferred). Water may be left out overnight for the chlorine to evaporate
5. Plastic tubs or any large receptacles to mix the ingredients

6. Sealable 1 gallon plastic bags

O PROCEDURE:

DILUTION RATE: The standard dilution rate to make EM Bokashi is 1:1:100 or one part EM+1e, one
part molasses, to 100 parts of water. Using this dilution rate will guarantee a good quality Bokashi.

PROPORTIONS TO MAKE 50 LBS. OF BOKASHI

This activity is designed for 25 students to make 2 pounds of Bokashi each. Pair students and dis-
tribute one tub and 4 Ibs. of wheat bran per group. Fifty pounds of Bokashi can treat approximately
1000 pounds of food waste or 25 composting buckets of 5-gallons capacity.

50 Ibs. of Wheat Bran

1-1.5 gallons of water

1/2-3/4 cup of EM+1e (Concentrated Solution)
1/2-3/4 cup of Molasses

1. Pour the molasses into the water and stir thoroughly. If neces-
sary, dissolve the molasses first with a small quantity of warm
water.

2. Add the EM+1® concentrated solution into the water and mix
well.

3. Distribute equal amounts of the EM+1® and molasses solution
per group. Using a cup gradually pour the liquid over the wheat
bran. Make sure the ingredients are thoroughly mixed and no dry
spots are left. Once the wheat bran mixture reaches a 35%- 40%  Making Bokashi at Miles Exploratory
content level, stop. How is this determined? Grab a handful of the ~-amMing Center, Tucson, Arizona.
mixture and squeeze it into a ball. No liquid should be dripping

through your fingers. When you open your hand, the Bokashi ball should keep its shape but crumble
slowly to the touch. If excess water drips through
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your fingers that indicates that too much liquid has been
added. To correct this, add more wheat bran and mix
thoroughly to achieve the desired moisture level.

4. Have each student fill a 1 gallon plastic bag (2 Ibs)with
the wet Bokashi. Press all air out prior to sealing the
bags. The Bokashi needs to ferment for at least two
weeks in the summer or in hot climates and up to a month
in winter or colder climates. However, it may be ferment-
ed for more than a month. Have students date and name
the bags before storing them away from direct sunlight in
a cool place. An option can be for students to take the
bags home for observation.

NOTE TO THE TEACHERS: Another alternative to fer-
ment large quantities of Bokashi is to do so in air-tight
container or thick trash bags with twist ties. (Double bag-
ging will ensure good fermentation.)

5. Have students monitor the smell and appearance of
their bags. They may notice the smell of fermentation,
similar to that of apple cider coming from the bags.
Occasionally, a white growth will appear on the surface of
the Bokashi. This is normal and indicates that a good fer-
mentation has taken place. Discard bags with a foul smell
or that have black mold. This failure occurs when bags
are not properly sealed or the moisture content of the mix
was higher than 40%.

Making and drying Bokashi

6. After 2 to 4 weeks students can open their bags and dry

the Bokashi. Use trays, tarp, or newspapers and spread it out to dry in the sun or in a covered area.
Drying time will vary according to the weather. Once dried, store it in plastic bags or any other air-
tight container to keep grain weavels out. Students can use the Bokashi to compost at home or to
supply the school’s cafeteria project. If you live in a humid climate, use paper instead of plastic bags.
The Bokashi can be stored for up to a year.

FOLLOW-UP: Arrange for a family Bokashi making day. Invite parents, staff, volunteers, and the
community to make Bokashi for the school’s project.

Notes:
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PlEASE‘
DO IT YOURSELF! BUILD YOUR OWN RECreLe!

COMPOSTER EM+1e FERMENTING BUCKETS < -
\

-
V4

O PURPOSE: Building EM+1® Fermenting bucket to implement and sustain a school food waste
recycling activity.

(3 KEY CONCEPTS: Reinforce the 3 R’s concept. Recycle buckets to recycle food waste!
(3 SKILLS: Written, Oral Communication, Community Relations.

3 AGE GROUPS: 5th Grade to Middle School

3 MATERIALS:

1. Three to five gallon capacity plastic buckets. Two buckets are needed to build one composter
unit. Buckets must be identical so they can perfectly fit one inside the other. They can be sourced
from your school’s cafeteria, restaurants, hotels, fast food chains and other community cafeterias.
Prepared foods or condiments for the food service industry are usually packaged in these types of
containers. Students can also bring some empty paint, detergent, or pool cleaning supplies buckets
they may have at home. Any bucket is fine as long as it is clean and has an airtight lid.

2. Spigots or stoppers: Look for the leak-proof kind, similar to the ones installed in water dis-
pensers. You can find these at neighborhood water stores. The stoppers can be purchased at
any hardware store.

3. Drill: 2 different bit sizes are required: 1/4” and a 3/4” or 1” depending on the size of the spigots.
1 PROCEDURES:

1. Making the buckets is easy!! Have students collect buckets from the school cafeteria or con-
tact local businesses who may discard these types of buckets. Writing request letters and calling
business to procure buckets, is also a good vehicle to promote to the community your school’s com-
posting and recycling efforts.

2. Use the small bit to drill holes to the bottom of bucket No. 1, as to resemble a strainer.

3. Take bucket No. 2 and drill a hole using the 3/4 or 1 inch bit, approximately one inch from the bot-
tom. This is where you will place the spigot needed to drain the liquid or EM garbage juice from the
bucket. You may want to practice drilling a couple of buckets prior to the classroom activity.

4. Insert bucket No. 1 inside bucket No. 2 and make sure the lid fits tightly.

3 FOLLOW-UP: Students can use these fermenting buckets to introduce food waste recycling at
home or as an entrepreneurial activity to raise funds for the school’s gardening activities.
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EM MATH

0 Every day each of us makes 4.5 Ibs. of trash.

How many people are in your family?

How much garbage does your family produce per day?
per week,
per month,
per year,

(0 A school of 300 students produces an average of 80 Ibs. of cafeteria waste per day.

How much waste could this school recycle in a week?
a month?
a school year (9 months)?

0 A typical fast food restaurant serving 2000 customers per day produces an estimated
238 Ibs. of waste per day.
How much food waste does it produce in a week?
a month?
a year?
(0 Making EM«1® Dilutions (Hint: to answer these questions, please check the EM Dilution Guide at
the back of this manual.)

To make a basic 1:1000 EM+1e dilution, how many teaspoons of EM+<1® would you use for 1
gallon of water? For 4 gallons?

For a 1:500 EM+1® dilution, how many teaspoons of EM+1® would you use for 1 gallon of water?____
For 4 gallons?

To make the same dilution, how many Tablespoons of EM+1® do we need for 4 gallons of
water?

(3 Bokashi Making

To make 4 Ibs. of Bokashi you need the following ingredients:
4 |bs. of wheat bran or rice bran

1-1.5 quarts of non-chlorinated water

1 teaspoon of EM+1e

4 teaspoons of molasses

What is the dilution rate used here?

To make 10 Ibs. of Bokashi how many teaspoons of EM+«1® do we need?

PP PP Y Y Y PO PO POV PO P P PP PP PO
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KNOW YOUR “"EM- 1" COMPOST

Food and yard waste can be turned into fermented

Aw food waste. It is Nature's way of recycling and turn-

v‘v“‘ ing your waste into a rich soil amendment. All types

~ of food left overs can be fermented with EM-1e

t %"_’:/} BOKASHTI, including meats and fish, bones, dairy
products, as well as cooked and oily foods.

Circle all the items you can compost with EM-1e. Put an X over
items you cannot compost with EM- le.
orange peels plastic soda bottles pizza
glass jar sausage donuts
apple core eggs plastic utensils
hamburger chicken bones leaves
cheese foil wrappers tuna salad sandwich
hot dogs burrito paper lunch bag
potato salad weeds french fries
tomatoes milk cartons steak
soda cans spaghetti & meatballs lettuce
macaroni & cheese plastic bags banana peels

TIPS FOR THE TEACHER: See pages 12 and 13 for guidance. Compare and contrast other
composting methods to the EM+1e anaerobic method (see pg. 11 "Composting with EM-1e and
EM Bokashi" for guidance). Have students analyze school cafeteria menus and investigate

which items in their lunchboxes, and family meals can be fermented using EM-1e. Food items
identified should also be classified by food group to show that protein-based products can
be composted with the EM method.
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L W T
A N 0]
N C U E F F E C T I R
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L E T 0] \Y% B J E H R A T W C
M W A S K L G Y N G L R Z M
A D B I T A D T I A K I B A
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N G G N I T S (0] P M 0] C D R
Y K F 0] 0] D W A T S E Y P A

FIND THE FOLLOWING WORDS. LOOK UP, DOWN, ACROSS, BACKWARDS AND

DIAGONALLY.

EFFECTIVE MICROORGANISMS FERMENT GARDEN
PUTRIFY COMPOSTING SOIL
ORGANIC MATTER LANDFILL RECYCLE
BOKASHI FOOD WASTE GARBAGE
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EM DILUTION GUIDE

EM TO WATER
1:50 1 tsp 1 Cup

4 tsp 1 Quart

3Tbsp & 1tsp 1 Gallon
1:100 1 tsp 2 Cups

2 tsp I Quart

2.5 Tbsp 1 Gallon
1:500 3/4 tsp 2 Quarts

1.5 tsp 1 Gallon

1 Tbsp 4 Gallons
1:1000 3/4 tsp 1 Gallon

1 tsp 6 Quarts

2 tsp 2.5 Gallons

COMMON KITCHEN MEASUREMENTS

Units = tsp Tbsp Cup Quart ml
tsp 1 1/3 * * 5
Tbsp 3 1 1/16 * 15
Cup 48 16 1 1/4 240
Quart * * 4 1 950

For more EM information, please visit the following web sites:
www.emhawaii.com

WWW.emrousa.com
www.emamerica.com
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