edible soil science

WITHIN THESE PAGES YOU
WILL DISCOVER THE SUPER
FUN FIELD OF:

SOIL SCIENCE

EDIBLE SOIL SCIENCE

:

SOIL

SOIL VS. DIRT
Generally speaking, SOIL is, kind of loosely arranged mineral and organic material on the immediate surface of the earth that acts as a natural
medium for the growth of land plants. It is not cemented together, typically.
So, what is DIRT then, you ask? Dirt is what gets on our clothes or under our fingernails. It is soil that is out of place in our world – whether tracked
inside by shoes or on our clothes. Dirt is also soil that has lost the characteristics that give it the ability to support life.
THINGS YOU NEED

:

FOOD

6 vanilla wafer cookies
6 squares of honey graham
crackers
8 chocolate sandwich
cookies
few spoonfuls sweetened
coconut
few spoonfuls sweetened
coconut, colored green with
food coloring
2 gummy worms, tied to
strands of dental floss
1 pudding cup

THINGS YOU

NEED

:

NON

-

FOOD

1 spoon
1-2 plates
2 clear plastic cups or jars
A couple of toothpicks

MAKING SOIL
SOIL HAS LAYERS, LIKE A CAKE, CALLED HORIZONS . YOU WILL BE
RE-CREATING THE HORIZONS OF SOIL IN ONE OF YOUR CUPS.
STEP

1:

Remove 2 cookies/crackers out of each bag and set aside.
In this “set aside” pile, you should have:
2 vanilla wafer cookies, 2 squares of graham crackers, and 2
chocolate sandwich cookies.

The bottom layer of soil is called the PARENT MATERIAL. This is usually some sort of rock, way
down underground. This rock starts to break up into smaller pieces, closer to the surface. How
you ask? Water trickles down and gets into the cracks of the rock, freezes sometimes and
cracks the rock. Sometimes roots make their way down and grow into those cracks, breaking
even more off. Minerals from the ground water get into the cracks and break the rocks as well.
This process is known as WEATHERING.
STEP

2:

Don’t use the “set aside” ones for this; use the ones out of the bag.
Break 2 vanilla wafer cookies into fairly big pieces and put them in the bottom of one of your cups.
Crush 2 more vanilla wafer cookies and sprinkle them on top of the bigger pieces in your cup.
The PARENT MATERIAL breaks up a bit and starts to change
color. This color change is from all of the minerals in the
groundwater, working their way through, what is becoming,
soil. Different minerals make different colors, like iron makes
the soil reddish when there is oxygen present. This layer
above the PARENT MATERIAL is called the B HORIZON.
STEP

3:

Crush 4 squares of graham crackers into pretty small pieces,
like crumbs. Sprinkle those on top of the worms and PARENT
MATERIAL.

STEP

5:

Crush 4 of the chocolate sandwich cookies into fine bits.
Sprinkle them on top of the graham cracker layer. This is
called the A HORIZON.

The dark part of the soil, which many of us call dirt, is called the
A HORIZON and contains ORGANIC MATERIAL. Small animals,
like worms, like to scoot around down here. Their movement in
the soil helps to mix it. This layer is what most of our plants
grow in and what our farmers grow crops in. The layer is
typically pretty dark in color because it contains decomposing
plants and animals. This decomposition is what feeds the soil
and returns the nutrients back to the earth. These nutrients, in
turn, help to grow new plants and provide food for animals.
STEP

4:

Take the gummy worms and lay them on top of the B HORIZON,
leaving the end of the dental floss hanging out over the side of
the cup. Put them close to the side of the cup, so you can see
them from the outside. They are cool to look at.

When bugs and worms move around in the soil, they create tunnels for soil to fall into. This causes the
soil to mix, so the layers are not as clean cut as a cake and frosting. This mixing is what makes the soil
easy for roots to grow down into and for water to get to those roots
STEP

6:

Carefully take one of the ends of dental floss and pretend you are a worm, making your way up
through the soil. Pull slowly and move your worm around in the cup of soil. You will see how the worm
moving creates tunnels and soil falling back into those tunnels. You can also poke your toothpicks into
the worm and try to use that to move it around in your “soil”. Do it with both worms!

EDIBLE SOIL SCIENCE

:

COMPOST

WHAT IS COMPOST?
Compost is what we refer to as decomposed kitchen and lawn scraps. These scraps, mixed in the correct amounts, will make what we call “soil
amendments”. This compost, or soil amendment, adds “fluff” to your soil, creates new water channels, holds water, and places for small bugs and
worms to live. Plus, it’s a great way to recycle your scraps into something useful!

BROWNS? GREENS?
Compost is a mixture of, what we call, BROWNS and
GREENS. Unfortunately, the colors names don’t
really reflect the color of the particles. It gets a bit
confusing sometimes.
This might be confusing, but stay with me.....

Now, do we just use whatever we have, in whatever
amounts we have?? NOPE. We can, but that wouldn’t
really be efficient. Our summers are short and things
take time to break down, or decompose. And, our
decomposer friends (bacteria and bugs) do better jobs
if they don’t have too much of a good thing (like candy).
The best RATIO (measurements of one to another thing)
for making compost here in Alaska is: 3 parts CARBON
(or BROWNS) to 1 part NITROGEN (or GREENS).
What the heck does
mean, you ask? Simple!
“Parts” is just a term we use to describe using the same
measuring container. If we want to use 2 parts of
something and 4 parts of something, we can use a
coffee cup….that means we would use 2 coffee cups of
the first thing and 4 coffee cups full of the second thing.
We can also scale it up to make a HUGE amount, if we
are talking cookies or ice cream: 2 buckets of chocolate
chip cookies to 4 buckets of snickerdoodle cookies, or
2 tubs of vanilla ice cream to 4 tubs of chocolate ice
cream. The main point is that the “parts” use the same
measuring tool to measure everything.
So, on to making your edible compost...

PARTS

STEP

4:

BROWNS are those things that are full of CARBON and are
typically brown in color. Some things that we use here are: dried
grass clippings (not green), dry leaves, saw dust, straw/animal
bedding, shredded paper or cardboard.
GREENS are those scraps that are full of NITROGEN and are
usually your fruit and vegetable scraps. Fruit and vegetable
peelings and cores and coffee grounds, are what we usually use
for the GREENS.
Egg shells don’t really provide NITROGEN or CARBON, but they
break down and provide some bulk to your compost. We
typically don’t add meat or dairy to our compost piles, as they
attract unwanted animals and tend to get pretty stinky.
STEP

1:

Crush onto your plate separately, your “set aside” cookies and
crackers: 2 vanilla wafers, 2 squares of graham crackers, and 2
chocolate sandwich cookies. Also add a big spoonful of the
white coconut. Mix all of this together. This is your BROWNS
(carbon: leaves, paper).
STEP

2:

Using your spoon (your measuring tool), you are going to
measure your 3 to 1 ratio of BROWNS to GREENS. Scoop 3
scoops of your BROWNS into your empty cup. Scoop 1 scoop of
your GREENS (green coconut) into the cup as well.
Do this again: 3 scoops of the BROWNS and 1 scoop of the
GREENS.
STEP

3:

Mix around in the cup. In 3 months, you will have REAL
COMPOST. HA. Just kidding. We’re just pretending here.

Scoop some of your pretend compost and sprinkle it
on top of your cup of soil. There! You now have made
a replica soil column.

time to put on your science lab coat

In real life, in a real compost pile, this mixture of 3 parts BROWN and 1 part GREEN would be mixed together and dampened
with a little water. Something super cool happens: the bacteria and little bugs (that are decomposers) start to eat away at the
delicious BROWNS and that gives them quick energy to make babies and get strong. They munch away at the GREENS to give
them protein and work the “long haul” to get all of the material to decompose. Just like in our bodies, the BROWNS that we eat
are mostly carbohydrates (breads, noodles, rice) and that gives us quick energy to run races and play hard. The GREENS that
we eat, the proteins, are what builds our strong muscles to keep us going for long periods of time and help us grow.
When the bacteria in a compost pile starts “doing it’s thing” and decomposes the BROWNS and GREENS, the center of the pile
heats up! The heat that is generated, then also helps to speed up the decomposition. We typically turn and mix around a real
compost pile, so that all parts get that heat and get a chance to decompose. This can take all summer long.
When the compost is done and ready to be used in your garden, it should be brown and crumbly and smell good, not like
rotting food. Yuck.

YOU ARE ALMOST DONE!
TO RE-CAP ALL THE COOL STUFF YOU JUST LEARNED
If you dig a hole in the woods, you will see layers similar to these delicious
cookie/cracker layers. They might be thicker or thinner, but this is generally how
it looks: PARENT MATERIAL on the bottom. This is from which the soil is made.
The middle layers (where the worms were) is where the tree and other plant
roots grow and bugs and similar-sized critters live. The dark top ORGANIC layer
and COMPOST layer is where the water is held for the many of the roots, where
plants and animals decompose, and what keeps the soil fluffy, or not
compacted like cement. If it were so compacted, the water couldn’t get through
to the roots and animals couldn’t use it for their homes.

So, you might be wondering what the pudding cup is for? Give it to your mom or dad, auntie, grandpa….for helping you out!
Just kidding, it’s for
Sprinkle on some of your dirt or compost and make it DELICIOUS.

YOU!!

Hope you learned something about SOIL, SOIL SCIENCE, and COMPOST!

VOCABULARY
(THINGS YOU MIGHT NOT HAVE KNOWN WHAT THEY MEANT BEFORE NOW)
SOIL: The layer(s) of generally loose mineral and/or organic material that are
affected by physical, chemical, and/or biological processes at or near the
planetary surface, and usually hold liquids, gases and biota and support plants.
HORIZONS: A layer of soil or soil material approximately parallel to the land
surface and differing from adjacent genetically related layers in physical,
chemical, and biological properties or characteristics such as color, structure,
texture, consistency, kinds and number of organisms present, degree of acidity
or alkalinity, etc.
PARENT MATERIAL: The unconsolidated and more or less chemically weathered
mineral or organic matter from which the solum of soils is developed by
pedogenic processes.
WEATHERING: To break down rocks and minerals at or near Earth’s surface into
smaller particles and soil.
ORGANIC SOIL: A soil in which the sum of the thicknesses of layers containing
organic soil materials is generally greater than the sum of the thicknesses of
mineral layers.

SOIL HORIZONS
A (topsoil): Mostly minerals from parent
material with organic matter incorporated. A
good material for plants and other organisms
to live.
B (subsoil): Rich in minerals that leached
(moved down) from the A or E horizons and
accumulated here.
C (parent material): The deposit at Earth’s
surface from which the soil developed.
O (organic): Mostly organic matter such as
decomposing leaves. The O horizon is thin in
some soils, thick in others, and not present at
all in others.

COMPOST: Organic residues, or a mixture of organic residues and soil, that have
been mixed, piled, and moistened, with or without addition of fertilizer and lime,
and generally allowed to undergo thermophilic decomposition until the original
organic materials have been substantially altered or decomposed. Sometimes
called "artificial manure" or "synthetic manure." In Europe, the term may refer to
a potting mix for container-grown plants.
https://www.soils.org/ and https://www.soils4teachers.org/ were helpful!
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