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Module 4: Making the Soil Rich

Nutrient Leeching and Erosion Control

Soil erosion is a large problem for Northwest gardeners simply
because of all the rain that we have. That constant drizzle in the
winter and spring slowly washes away garden beds, compacts the
soil and leaves it so soggy that we can’t start gardening again until
late spring or early summer. Water is also great at bonding to soil
nutrients and carrying them away, leaving our garden soil nutrient
poor.

Soil nutrients can be broken down into macronutrients (plants need
a lot of them) and micronutrients (they need only a small amount
but can’t grow well without them). Without sending a sample into a
lab, it’s hard to tell for sure which nutrients soil has or doesn’t
have. But there are a few simple tests that can give you an idea of
how your soil is doing for nutrients.

o  Soil texture- this will tell you what type of soil you have,
certain soil types have more or less nutrients for plants

o Soil color- darker colored soils tend to be more nutrient rich
than lighter colored soils

o  Soil ph- if the soil is too acidic nutrients will dissolve too
quickly and wash way with water, if the soil is too alkaline
nutrients will dissolve too slowly for plants to be able to use
them

o  Soil temperature- if the soil is too cold or too hot, nothing
will be able to grow in it whatever the nutrient content

Because of the rain in the northwest, we have to protect our soil
during the winter to keep nutrients. The best way to do this is
through mulching our beds by covering them with a thick layer of
something that will lesson the amount of rain on the soil. Beds can
be mulched with a layer of leaves or straw. You can also grow a
cover crop- creating a living mulch layer over the soil. This keeps
the soil from compacting and will keep the soil drier and warmer
during the winter, allowing you to start planting earlier in the spring.

No matter how well we mulch our beds during the winter, the
plants we grow will still eventually use up the nutrients in the soil.

Objectives

Students will be able to:
• give the definition of

erosion;
• accurately take two

simple soil tests;
• list three methods for

protecting the soil during
the winter

Oregon Content

Standards:

K.4 Engineering Design
1.MD.H Measure lengths
indirectly and by iterating
length units.
1.3 Scientific Inquiry
1.4 Engineering Design
2.MD.F Measure and
estimate lengths in

standard units.

2.2E.2 Record and

summarize daily and

seasonal temperature
changes.
2.3 Scientific Inquiry
2.4 Engineering Design
3.2E.1 Identify Earth as a
planet and describe its
seasonal weather patterns

of precipitation and
temperature.
3.3 Scientific Inquiry
3.4D.1 Identify a problem
that can be addressed
through engineering
design, propose a potential
solution, and design a
prototype.

4.2E.1 Compare and
contrast the changes in the
surface of Earth that are
due to slow and rapid
processes.
4.3 Scientific Inquiry:
4.4 Engineering Design:
7.2E.4 Explain how

landforms change over
time at various rates in
terms of constructive and
destructive forces.

Background
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This means that we have to replace those nutrients. We can make
and add compost to the soil, grow plants that add nitrogen

 (legumes), and/or add organic fertilizers to the soil to do this.

Type of nutrient What it does for plants How to add it to the soil

Primary Macronutrients
Nitrogen (N) “the builder”- it helps

build strong leaves and
stems, keeps plants

green

Manure, blood meal, fish

meal, guano, feather
meal, alfalfa meal,

compost, coffee grounds

Phosphorus (P) “the creator”- helps

plants grow healthy roots
and flowers

Bone meal, rock

phosphate, compost

Potassium (K) “the protector”- helps

plants against diseases
and allows them to move

other nutrients and water

to where the plant needs

them

Greensand, wood ash,

seaweed, sunflower seed
hulls, crushed granite,

compost

Secondary Macronutrients
Calcium (Ca) “the strengthener”-

Makes the cell walls of

plants strong

Oyster shells, limestone,
gypsum, egg shells,

compost

Magnesium (Mg) “Photosynthesis helper”-
A part of chlorophyll

Epsom salts, dolomite,
oyster shell, compost

Sulfur (S) “the speed”- Helps plants

grow quickly

Sulfur, compost

Micronutrients
Boron (B) “the fruit/seed maker”-

Helps plants make fruit
and seeds

borax

Copper (Cu) “the flower maker”- Helps

plants grow flowers

Copper sulfate

Iron (Fe) “Photosynthesis helper”-
Needed for chlorophyll

Iron sulfate

Chloride (Cl) “Nitrogen helper”- Allows

plants to use nitrogen

Manganese (Mn) “Nitrogen helper”- Also
helps plants use nitrogen

Manganese sulfate

Molybdenum (Mo) “Nitrogen helper”- Same

as above

Sodium molybdate

Zinc (Zn) “the regulator”-
Regulates plant growth

Zinc sulfate

Project

Oregon Content

Standards continued:

ET.3.B Locate, organize
and use information
ethically from a variety of
sources and media.
ET.3.C Evaluate and
select information sources

and digital tools based on
the appropriateness to
specific tasks.
ET.4.C Collect and
analyze data to identify
solutions and make
informed decisions.

Vocabulary

Erosion, macronutrients,
micronutrients,
compaction, ph

Garden Tasks

o Clean up the garden for
the winter

o Add fertilizers and
compost to the soil

o Plant cover crops

o Mulch garden beds
o Harvest the last of the

fall crops
o Do soil tests

Macronutrients

Nitrogen, Phosphorus and
Potassium are the three
main soil nutrients. This is

what the N-P-K refers to
on fertilizer bags. For the
average garden, a ratio of
3-2-1 is best when adding
fertilizers.
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Protecting Garden Beds from Winter Erosion
Length- two 30 min-1 hour sessions and then 10 minutes for periodic data collection over the

course of the winter (or collect data only during the first couple rainy weeks of the winter)

Materials- cover crop seeds, remay, plastic sheets, leaves, rakes, pvc piping, clothespins,

measuring tape, soil test kits, rulers, soil thermometer

Preparation- gather materials

1) Do one or more of the activities below so students have a basic understanding
of erosion and nutrient leeching. Split the students into small groups. Assign
each group to a garden bed. Their goal is to figure out the best way to protect
their bed from winter erosion and nutrient leeching. You could have a farmer or
gardener come in and talk to the students about various techniques they use to
do this. Students can also do on-line research.

2) Have the students make a plan for protecting their garden bed. They need to
decide what materials they want to use, and figure out how much they’ll need of
each. They should also decide how they will measure the success of their plan.
Some ideas to suggest after you’ve given them to time to think it out for
themselves:

o a control bed in the garden with no winter protection
o soil nutrient tests before, after and during the winter
o measure the depth/height/width of the bed before and after the winter
o do a soil compaction and temperature test before and after the winter

3) Students will use their protection technique on their garden bed at the end of
the fall. They will collect the data they decided was most useful. At the end of the
trial, have the students compare each of their methods and talk about which they
think worked the best. If they were going to do it again, what would they have
changed?

STEM Professional Connection: This would be a good project to have a local farmer or

gardener come talk to the students about winter erosion and protection methods.   

The activities below can be used to introduce or review the project concepts.

Soil Nutrients
Length- 15 minutes

Materials- large plant drawing, nutrient cards, various minerals and objects that are in

fertilizers: feathers, bone, picture of a fish, coffee grounds, ash, shells, borax, zinc

Preparation- gather materials, review plant nutrients

In this activity students will focus on soil nutrients, where they come from and
what they do. Lay out a large picture of a plant on the ground. On the other side
of the game area, put out the nutrient objects. At a different corner of the area
give each student a nutrient card. Once they have read the description of their

Activities
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nutrient, they will run over to the nutrient objects and stand next to the object they
think their nutrient comes from. They’ll flip the nutrient object over to read its tag
and see if they were correct. If they are, they go next to the large plant drawing
and stand by the part of the plant that they think their nutrient is most helpful for.
At your signal, they’ll flip over their card to see if they were correct. If they are,
they put the card on that part of the plant and come get another nutrient card
from you. If at any point they flip over a card and aren’t correct they have to start
over with a new card. Whoever puts out the most cards at the end of the game
wins.

Mini-Garden
Length- 15-30 minutes

Materials- mini-garden or sand box, watering can

Preparation- make a mini-garden (a tub with a hole for the water to go through lined with

rocks and covered with sand or soil)

In this activity, students will be focusing on soil erosion and how that affects
nutrients in the soil. First show them the mini-garden. Their first task is to make
garden beds in the mini-garden. Explain that erosion is the gradual wearing away
of rock or soil and transportation of material caused by water, wind or ice. Ask
them what would cause the most erosion in the Willamette Valley of Oregon (rain
during the winter). All this rain not only washes away soil, it also steals nutrients
from the soil that our plants need. With a watering can- cause the rain to fall over
the mini-garden. Ask the students what they think will happen to the soil first then
demonstrate. (Their beds will start to collapse with the rain.)

Now tell them that their task as a group is to figure out how to protect their mini-
garden from erosion. Give them a minute to brainstorm and then another minute
or so to collect things in the garden they think will help stop the erosion. Let them
use these objects to try to stop the erosion. (The most effective way is to put
down a thick cover of leaves and plants.)  Ask them what they think will happen
now, then let it “rain” again. If they didn’t figure out the covering technique, give
them a hint now and repeat. Otherwise, lift off their cover. Water will still have
gone through, but under the leaves the beds will still be in good shape- no
erosion happened.

Nutrient Leeching Blob Tag
Length- 15 minutes

Materials- none

Preparation- lay out the playing field

Within the playing field, all the students will be various types of nutrients. Two
students will be water. They will start outside of the boundaries. When you yell,
“Rain!” the students who are water get to come inside the field and try to tag the
nutrients. When they tag someone they link arms with them. Once they get to
four in a group, the two halves split and one of the nutrients is now water as well.
This represents the gradual increase of rain as the winter goes on. When you
yell, “Sun!” the groups of water go back outside of the playing field until it ‘rains’
again. Stop the game when there are only a few nutrients left.


